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bular Conspectus  of  the  Palmares,  1308.  Geographical  Distribution  of  the 
Palmares,  1309 — 1334.  Geological  Distribution  of  the  Palmares,  1335 — 1357. 
Cyperites  bicarinata,  N®ggerathia  flabellata,  fossil  cocoa-nuts,  1335.  Ge- 
neral considerations  on  the  associations  of  the  Filices,  Gramina,  and  Palmares  ; 
their  general  agreement,  and  special  discordances,  1358.  General  Tabular 
Conspectus  of  the  Termaffines,  with  the  associating  and  differential  characters 
of  the  various  subdivisions,  1369. 

OUTLINES  OF  PINAROLOGIA,  p.  483—518. 

Pinares,  Zapini,  1370.  Structure,  internal  and  external,  1372  — 1392.  Cj’cas 
revoluta  (sections),  1376.  Abies  picea,  1379. 

Zamiales,  1393 — 1399.  Zamia  horrida,  Cycas  revoluta,  C.  circinalis,  1393. 

Cycas  circinalis  ; fructification,  1394.  Cycadina:  Cycadacetz,  1396. 

Pineales,  1400 — 1452.  Pinus  pinea,  1400.  Abietina,  1403,  Cupressina,  1404. 
Taxina,  1405.  Abietina:  V inace iz,  1406-7.  Firs,  Abietes,  1408.  Abies 
nigra,  rubra,  Douglassii,  Ac.  1410.  Pice®,  Silver  Firs,  1413.  Larches, 
Larices,  1417.  True  Larches,  1418-9.  Cedars,  1422.  Cupressina  Thuja- 
cete,  1433.  Juniperus  communis,  1433.  Taxodium,  1441.  Tax  in  a, 
Taxacece,  1442.  Taxus  baccata,  1443.  Salisburia  adiautifolia,  1449.  Ephe- 
dra monostachya,  1450.  Tabular  Conspectus  of  the  Pinares,  1452.  Geogra- 
phical Distribution  of  the  Pinares,  1453—69;  Zamiales,  1435;  Pineales, 
1457.  Geological  Distribution  of  the  Pinares,  1470 — 92.  Pitus  antique,  P. 
prim®va;  microscopic  views  of  Coal,  1470.  Zamites,  1474.  Cycadites,  1475. 
Mantelli®  or  Cycadeoide®,  1476.  Pineales,  1478.  Craigleith,  fossil  tree  oi, 
1830.  Araucaria  peregrina,  Sphenophyllum  erosum,  S.  Schlotheimii,  1478. 
Speculations  as  to  the  climate  and  conditions  of  (he  earth  when  the  plants  of 
which  these  fossils  are  the  remains  were  living  upon  its  surface,  1190 — 2. 


CONTENTS  OF  VOL.  II. 


OUTLINES  OF  ROSAROLOGIA,  page  519-1068. 

Introductory  remarks,  1493.  Arrangements  of  Linneus,  Hill,  <fec.,  and  their 
collective  terms,  1494 — 1500.  Rosares,  definition  of,  1501.  Subdivision  of 
the  class  into  orders,  1502.  Qucrneales,  Rosales,  Syringales,  1503 — 7. 

QUERN  EOLOGIA. 

Querxeales,  1508 — 1898.  Number  and  names  of  sections,  1509.  Quercinaj, 
definition,  &c.  1510.  Casuarinacete,  1511.  Casuarina  equisetifolia,  ib.  My- 
ricaceoe,  1517.  Myrica  arguta,  1518.  Salicacece,  1521.  Salix  capraea 
Quercus  navalis  vel  pedunculata,  Juglans  regia,  1521.  Salix  Babylonica, 
1528.  Betulacece,  1533  ; alder,  birch,  &c.  1536 — 9.  Betulian.*;  Corylian^e  ; 
1540.  Coi-ylacetc,  1541.  Balanophagi,  mast,  pannage,  &c.  1544.  Species 
and  varieties  of  British  oak,  1547 — 50.  Timber,  1550.  Bark,  1551.  Galls,  1553. 
Kermes,  1554.  Cork,  1556.  Chesnut,  beech,  1559.  Juglandacete,  1564. 
Carya  or  hickory,  1569.  Ulminje.  Ulmus  campestris,  1570.  Ulmacea,  1573. 
Chaiiletiacece,  1578.  Chailletia  toxicaria,  C.  erecta,  1580.  Aquilariacece, 
Agallochum,  Lign-aloe,  or  Aloe  wood,  1583.  Urticin.e,  1584.  Stilaginacea, 
1586.  Antidesma,  1589.  Platanaceae,  1590.  Platanida,  1594 — 7.  Planes,  age, 
size,  habits.  Artocarpidee,  1595 — 9.  Artocarpus  incisa,  Humulus  Lupulus, 
1603.  Transport  of  the  bread  fruit  from  the  South  Seas  to  the  West  Indies,  1602. 
Broussonetia  (Morus)  papyrifera,  1606.  Mulberry,  1609.  Bread-nut,  Brosi- 
mum  ; milk-tree,  Galactodendron,  1614.  Ficus  Carica,  1617.  F.  toxicaria, 
&c.  1619.  F.  religiosa,  Banyan,  1620.  Antiaridee,  1596 — 1621.  Upas  of 
Java,  Antiaris  toxicaria,  Upas  Valley,  1621.  Foersch’s  account  of  the  Upas- 
tree,  1622.  Loudon’s  account  of  the  Upas  Valley,  or  the  Valley  of  Death, 
1628.  Grotto  del  Cane,  1629.  Urticacea,  1631.  Urticidae,  1634 — 7.  Daoun 
setan,  1640.  Cannabidae,  1635 — 44.  Hashish,  Banghie,  <fcc.  1645.  Hop, 
1647.  Lacistemidae,  1636 — 50.  Datiscacea:,  1651.  MonimiacecE,  1655.  Am- 
boridae,  1658.  Atherospermidae,  1659.  Laurinje,  1661.  Laurace/e,  1663. 
Lauridae,  1666 — 8.  Cassythidae,  1667 — 75.  MyristicacccE,  1676.  Myristica 
Moschata,  commercial  history,  1679.  Hernandiacem,  1683.  Thymelteaceai, 
1687.  Daphne  Mezereum,  ib.  Thymelidce,  1691 — 3.  Lagetta  lintearia,  lace 
bark,  1693.  Elaeagnidae,  1692 — 5.  Proteacea.,  1696.  Penieacee,  1700.  San- 

talacece  Santalum  album,  1705.  Osyridae,  1709 — 12.  Nyssidae,  1710 3. 

Santalidae,  1711 — 4.  Terminaliacete,  1715.  Hippurix.e,  1719.  Hippuri- 
daceie,  1722.  Haloragidae,  1725.  Hippuridae,  Hippuris  vulgaris,  1726.  Cal- 
litrichidae,  1727.  Trupacea,  1729.  Trapa  natans,  1730.  Ceratophyllacea, 
1733.  Piperin/e,  1737.  S aururacea,  Saururus  cernuus,  1740.  Piperacea ?, 
1743.  Piper  nigrum,  1896.  Chloranthace<e,  1751.  Asarin*,  1755.  siris- 
tolochiacee,  1757.  Aristolochidaa,  1760 — 2.  Aristolochia  trilobata,  1762. 
Asaridae,  1761 — 3.  Nepenthacew,  Nepenthes  Indica,  1765.  Rumicinve,  1771. 
Salicornia  fruticosa,  Rheum  undulatum,  1773.  Petiveriacea:,  1776.  Petive- 
ridae,  1780 — 2.  Phytolaccidae,  1781-3.  Betaceee,  1785.  Chenopodidas,  1 788 
—90.  Amarantidae,  1789 — 1803.  Scleranthaceic,  1806.  Scleranthidae,  1810. 
Illecebridae,  1811.  Pollichidae,  1812.  Coccus  Polonicus,  1813.  Nyctugiuu- 
ceee,  1814.  Polygonacece,  1820.  Coccoloba  uvifera,  1823.  Polygonum, 
1824 — 30.  Rhubarb,  1831.  llurnex,  1832.  Eriogonum,  1837.  Euphok- 
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bin*,  1839.  Begoniacece,  1844.  Begonia  discolor,  ib.  Euphorbiacece,  1817. 
Euphorbia  officinarum,  Hippomane  Mancinella,  Ricinus  communis,  1847. 
Euphorbid®,  1850 — 3.  Euphorbie®,  1854.  Hippomane®,  1863.  Acalyphe®, 
1871.  Ricine®,  1876.  Buxid®,  1851—88.  Phyllantbe®,  1889.  Buxe®, 
1892.  Empetracea,  Empetrum  nigrum,  1893.  Tabular  conspectus  of  the 
Querneales,  1898. 


ROSOLOGIA. 

Rosales,  1899 — 4102.  Definition,  exceptions,  synonymes,  <fcc.  1899  — 1901. 
Sub-orders — Myrtosae,  Angelicos®,  Rhaeadosae,  1903.  Osculant  or  annec- 
tant  series,  1909. 

Myrtos®,  1917 — 3354.  Ilicin*  or  Celastrin®,  1818.  Aquifoliacece,  1920. 
Ilex  Aquifolium,  1921.  Stackhousid®,  1924 — 6.  Aquifolid®,  1925 — 7.  Ilex 
Paraguensis,  Jesuit’s  tea,  1928.  Celastrucea , 1933.  Staphylid®,  1936—9. 
Celastrid®,  1937.  Dulongid®,  1938.  Elsodendrum,  1944.  Bruniacea,  1948. 
Rhamnaceoe,  Rbamnus  Catharticus,  1951.  Paliurus,  or  Christ’s  thorn,  1953. 
Zizyphus  Lotus,  Lotophagi,  1961.  Berchemia,  Hovenia,  1965.  Terebin- 
thin®,  1966.  Cassuviacece  or  Anacardiacece.  Anacardium  occidentale,  1960. 
Pistacid®,  1972—4.  Sumachid®,  1973—84.  Semecarpus,  or  marking  fruit, 
1975.  Comocladia,  1977.  Mango,  1978.  Pistacia  vera,  1980.  Pistacia 
Lentiscus,  1981.  Sumachid®,  1984.  Rhus,  1985 — 94.  Spondiacete,  1997. 
Burseracea,  2002.  Olibanum,  2004.  Balsamodendron,  2007.  Colophonia, 
2011.  Cicerin®,  2015.  Cathartocarpus  Fistula.  Indigo fera  tinctoria,  Acacia 
longifolia,  2016.  Tabular  conspectus  of  the  arrangement  and  synonymes  of 
the  group,  2018.  Connarian®  Connaracece , 2020 — 7.  Lotian®,  2032. 
Lotacece,  2035.  Sophorulce,  2038 — 41.  Sophora  heptaphylla,  2041.  Lotid®, 
2039 — 49.  Geniste®,  2055.  Cytisus,  2058.  Ulex,  2061.  Ononis,  2062. 
Trifolie®,  2064.  Glycine®,  2071.  Indigo,  2073.  Galege®,  2080.  Amorpha, 
2085.  Piscidia  erythrina,  2089.  Astragale®,  2092.  Hedysarid®,  2096. 
Coronille®,  2100.  Hedysare®,  2102.  Rice  paper,  2103.  Hedysarum  gyrans, 
2105.  Alhage®,  2109.  Lathyracete,  2111.  Vicid®,  2118.  Cicer,  2119. 
Faba,  2121.  Pythagoras’  prohibition,  2124.  Yicia,  2125.  Pisum,  2128. 
Lathyrus,  2133,  4,  5,  <fcc.  Lathyrus  Aphaca,  L.  Nissolia,  2137.  Phaseolid®, 
2139.  Abrus  precatorius,  2143.  Sooja,  2145.  Butea  frondosa,  lac,  2153. 
Dalbergid®,  2156.  Pterocarpus,  2158.  Wheeleria  Ebenus,  2162 — 3.  Swart- 
ziacea,  2164.  Mimosian®,  2171.  Cassiacea,  2173.  Geoffroyid®,  2178. 
Arachis,  2181.  Tonka  bean,  2184.  Cssalpinid®,  2185.  Hamatoxylon, 
2192.  Ceratonia,  2194.  Amherstia,  2197.  Tamarindus,  2198.  Cassia,  2201. 
Copaifera,  2211.  Aloexylon,  2219.  Mimosacea,  2220.  Entada,  2222. 
Mimosa  pudica,  &c.  2223.  Mimosa  with  five  carpels,  2225.  Acacia,  2231. 
Gum  Arabic,  2233.  Catechu,  2237.  Detariacetz,  2240.  Rosin®,  2244, 
Rosa  canina,  Armeniaca  vulgaris,  2245.  Tabular  conspectus  of  the  arrangement 
of  the  section,  2253.  Prunian*  Pmnaceie,  2254.  Chrysobalanid®,  2259. 
Chrysobalanus  Icaco,  2260.  Amygdalid®,  2263.  Cerasus,  2265.  Prunus, 
2283.  Armeniaca,  2288.  Peach  and  nectarine,  2290.  Almonds,  2295. 
Cerasin,  2299.  Pyrian®,  3000.  Pyracea  or  Pomacece,  3001.  Cydonia  vul- 
garis, Sanguisorba  media,  3001.  Dicalycid®,  3004 — 7.  Pyrid®,  3005 — 9. 
Pyrenarid®,  3006— 30.  Rosian®,  3031.  Rosacea,  3033.  Fragarid®,  3036— 9. 
Rosid®,  3037—56.  Rosa  Lowea,  3062.  Neurid®,  3038—63.  Spirtracete, 
3065.  Spir®id®,  3070.  Quillajid®,  3074.  Sangnisorbacea,  3077.  Myr- 
t in®,  3083.  Myrtus  vel  Eugenia  Pimentu,  Melastoma  the®zans,  Caryopbyllus 
Aromaticus,  3086.  Punicaceee,  3086 — 7.  Calycanthid®,  3091.  Granatid®, 
3094.  Myrtacetc,  3097.  Cham®laucid®,  3103.  Leptospermid®,  3104.  Me- 
laleuce®,  3105.  Leptosperme®,  3109.  Eucalypti,  3110.  Myrtid®,  3113. 
Clove,  3117.  Myrtus  communis,  3123.  Gustaviacea,  3129.  Barringtonid®, 
3135.  Lecythid®,  3138.  Cannon-ball  trees,  3139.  Brazil  nuts,  3141.  Me- 
mecylacea,  3142.  Melastomaceee,  3148.  Mel astomidae,  3152.  Chariantbid®. 
3153.  Onagrin®,  3156.  Combretace ce,  3158.  Alangid®,  3163.  Combre- 
tid®,  3104.  Vochyacetc,  3166.  R/iizophorucece,  3171.  Rhizophora  Mangle, 
3174.  Olisbid®,  3174.  Rhizophorid®,  3175.  Cassipourid®,  3176.  Ly- 
t braced:,  3181.  Lylhrid®,  3186.  Lagerstromid®,  3192.  Onagracece,  3193. 
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Montinid®,  3196.  Fuschid®,  3197.  Onagrid®,  3198.  Jussid®,  3192.  Lo- 
pezidre,  3200.  Circteacea,  3202.  Crassulin®,  3206.  Sempervivum  monta- 
nnm,  Mesembryanthemum  albidum,  3209.  Hydrangeacete,  3209 — 10.  Phi- 

ladelphid®,  3215.  Plydrangid®,  3216.  Hamameliacex,  3218.  Hamamelid®, 
3221.  Fothergillid®,  3222.  Saxifragacea,  3224.  Escallonid®,  3227.  Cu- 
nonid®,  3228.  Bauerid®,  3229.  Saxifragid®,  3230.  Heucherid®,  3231. 
CrassulacetB,  3234.  Galacid®,  3237.  Cephalotid®,  3238.  Crassulid®,  3239. 
Mesembracecz,  3244.  Nitrarid®,  3251.  Mesembryanthid®,  3252.  Reaumu- 
rid®,  3253.  Portulace<z,  3254.  Portulid®,  3258.  Polycarpid®,  3259.  Te- 
lephid®,  3260.  FouquieriacetB,  3262.  Grossulin®,  3266.  NopalacciB,326H. 
Cactus,  or  Opuntia  Tuna.  C.  O.  Cocbiuellifer,  ib.  Rhipsalid®,  3272 — 4. 
Opuntid®,  3273 — 5.  Cerei,  3278.  Pereskia,  or  Barbadoes  gooseberry,  3280. 
Grossulacece , 3283.  Ribes  Uva  crispa,  ib.  Samydacete,  3292.  Homaliacex, 
3295.  Passifioraceve,  3299.  Paropsid®,  3302.  Passiflorid®,  3303.  Males- 
herbid®,  3304.  Passiflora  c®rulea,  3310.  Turneraceee,  3313.  Loasucea, 
3316.  Loasa  grandiflora,  ib.  Cucurbitin.e,  3319.  Cucurbitaceiz,  3321. 
MomordicaElaterium,f&.  Feuillid®,  3326.  Cucumid®,  .3327.  Jollifia,  3328. 
Cucurbit®,  3329.  Papayacea,  3348.  Florkea,  3354. 

Angelicos®,  3355 — 3471.  Loranthin®,  Loranthus  parviflorus,  3358.  Loran- 
thace®,  3360.  Chorisia  insignis  ventricosa,  with  Loranthi,  3362.  Aralin®, 
3366.  Corneaceie.  Cornus  mascula,  3368.  Aucuba  Japonica,  3372.  Aralia- 
cetz,  3374.  Panax  quinquefolium,  ib.  Hedera,  3377.  Adoxa,  3384.  Ange- 
licin®  or  Umbellat®,  3385.  Conium  maculatum,  Petroselinum  sativum,  ib. 
Tabular  conspectus  of  the  distribution  of  the  section,  3387.  Angelicacea, 
3395.  Saniculid®,3399.  Hydrocotyle®,  3403.  Muline®,  3404.  Sanicule®, 
3405.  Angelicid®,  3408.  Ammine®,  3414.  Cicuta  virosa,  3415.  Apium 
graveolens,  3416.  Petroselinum  sativum,  3417.  Helosciadum  nodiflorum, 
3418.  Seseline®,  3426.  GSnanthe  Crocata,  Phellandrium,  &c.  3426-7.  An- 
gelice®,  3430.  Peucedane®,  3431.  Opoponax,  3432.  Ammoniacum,  3433. 
Anethum,  3436.  Pastinaca,  3437.  Tordyline®.  Daucid®,  3441.  Silere®. 
Galbanum  officinale,  3446.  Cumine®,  3447.  Thapsie®,  3448.  Dauce®, 
3450.  Smyrniaccee,  3451.  Caucalid®,  3454.  El®oseline»,  3457.  Cauca- 
liue®,  3458.  Scandicid®,  3459.  Scandicine®,  3462.  Smyrnie®,  3464.  Co- 
nium, 3465-6.  Coriandracece,,  3469.  Observations  on  properties,  <fcc.  3471. 
Rh®ados®,  3472 — 4100.  Vitin®.  Swietenia  febrifuga,  S.  Mahogoni,  3477. 
Leeacee,  3480.  Viteacece,  3483.  Meliacece,  3499.  Humirid®,  3505.  Me- 
lid®,  3506.  Melie®,  3509.  Trichilie®,  3511.  Cedrelid®,  3514.  Cedrele®, 
3517.  Flindersie®,  3522.  Cistin®,  3523.  Hyperician®,  3525.  Cistian®, 

3526.  Hypericum  perforatum,  Garcinia  Cambogia,  Frankenia  pulverulenta, 

3527.  Garciniacece  or  Guttifera,  3528.  Chrysopid®,  3535.  Calophyl- 

lid®,  3537.  Garcinid®,  3538.  Mangostan,  3541.  Clusid®,  3546.  Hype- 
ricacea,  3548.  Eucryphid®,  3554.  Vismidae,  3556.  Hypericid®,  3557. 
Frankeniace®,  3559.  Frankenid®,  3562.  Sauvagesid®,  3562.  Cistian®, 
3565.  Parnassia  palustris.  Dion® a Muscipula,  3565.  Violacem,  3566. 
Alsodid®,  3572.  Violid®,  3573.  Druseracex,  3574.  Aldrovanda  vesiculosa, 
3577.  Cistacece,  3578.  Bixacca,  3581.  Flacourliacecc , 3585.  Flacourtid®, 
3590.  Erythrospermid®,  3592.  Hydnocarpus  inebrians,  3593.  Marcgra- 
viacetE,  3594.  Marcgravid®,  3597.  Norantid®,  3598.  Tamaricace®,  3600. 
Dianthin®,  3604.  Lychnis  grandiflora,  3605.  Elatin.acece,  3607.  Dian- 
thacea,  3610.  Silenid®,  3613.  Alsinid®,  3614.  Gruin®  or  Geranin®, 
3617.  Oxalis  violacea,  Linum  trigynuin,  Geranium  pratense,  3620.  Linacece, 
3620 — 1.  Flax,  3623.  Oxalidacea,  3624.  Balsaminucece,  3631.  Hydro- 

cerem,  3637.  Tropxulacea: , 3639.  Geraniacea,  3642.  Malvin®,  3646. 
Altb®a  officinalis,  Tilia  alba,  Thea  Bobea,  3646.  Malvian®,  3648.  Mal- 
vucece,  3650.  Malvid®,  5656.  Malve®,  3657.  Side®,  3662.  Bombacid®. 
3665.  Baobab,  3666.  Bombax  Ceiba,  3670.  Bromacece,  Theobroma  Cacao, 
3673.  Dombeyid®,  3677 — 91.  Hermannid®,  3678 — 90.  Buttnerid®,  3679 
— 84,  Sterculid®,  3680-2.  Tiliacete,  3695.  Tilid®,3699 — 3702.  El®ocar- 

pid®,  3700-4.  Dipterocarpid®,  3701-5.  Dryobalanops  Camphora.  Camel- 
man®,  3709.  Chlenacett,  3710.  Thcacea,,  3714.  Ternstromid®,  3719. 
Camellid®,  3720.  Thea  viridis.  T.  Bohea,  3721.  Randnciilin®;,  3723. 
Bekberian®,  3725-8.  Meruspermum  Canadense,  Berberis  vulgaris,  3728. 
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MenispermacetB,  3729.  Schizandrid®,  3732.  Lardizabalids,  3733.  Menis- 
permid®,  3734-5.  Berberucex,  3741.  Leontice  Thalictroides,  3746.  Ra- 
nunculian®,  3747.  Ranunculus  acris,  Hibbertia  volubilis,  Anona  squamosa, 
3748.  Anonacca , 3748-9.  Monodore®,  3751.  Anoneae,  3752.  Unone®, 
3753.  Magnoliacec,  3758.  Magnolid®,  3763.  lllicidae,  3766.  Dilleniacem, 
3767.  Dillenidae,  3770.  Delimidae,  3771.  Ranunculacea,  3775.  Clema- 
tideae,3778 — 83.  Anemone®,  3779 — 84.  Ranuncule®,  3780-8.  Hellebore®, 
3781—90.  Delphinium,  3794.  Aconite,  3795-6.  Nigella,  3797.  Psoniacem, 
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(a,  b,  e,  d.)  The  twin  cellules. 

(e,  f,  g.)  The  supposed  tract  of  the  invisible  thallus.  Vide  § 139. 
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1IVDRODICTVON  (pentagonum  vel)  UTRICULATUM. 


(ff,)  A fragment  greatly  magnified,  to  shew  its  reticulated  texture. 

(6)  A mesh,  the  natural  size. 

(c)  Ditto  slightly  magnified. 

(d)  An  angle,  shewing  the  mode  of  connexion  and  points  of  separation 
Vide  § 188. 
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(e)  Ditto  magnified. 
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for  useless 

— sapienta 

— retinacula 

— Callacea; 

— capillary 

— Taxuie 

— fertile 

— stipulate 

— mon- 

— Pistacidte 

— dotted 

— Sisymbra' 

— Cleomidae 

— Triphosia 

— ZANTHOXYLlDtE 

— Danias 

Transpose  the  words 
for  «c-cumbent 
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— officinalis 

— alternate 

— Norantiae 

— Polycarpya- 

— Cassipouida? 

— convolute 

— mon- 
or 


read  useful 

— sapientia 
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— Orontiaceic 
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— formal 

— stipitate 
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ADVERTISEMENT. 


These  “ Outlines  of  Botany”  contain  the  heads  of  the  Sub- 
jective Course  of  Lectures  annually  delivered  by  the  author  in 
King’s  College,  London.  Indeed,  the  first  two  chapters  have 
been  but  little  altered,  since  -they  were  given  as  parts  of  an 
introductory  address.  For  the  views  then  detailed  being  still 
retained,  no  attempt  has  been  made  to  repeat  similar  ideas  in 
different  words.  This  will  explain,  and  may  perhaps  excuse, 
their  didactic  tone,  as  well  as  the  half  sententious  style,  that 
purposely  prevails  throughout  the  work. 

Being  intended  as  a practical  guide,  and  chiefly  designed 
for  the  use  of  students,  the  preceptive  form  has  been  adopted 
as  the  most  simple  and  advantageous  mode  of  communicating 
elementary  knowledge ; for  controversial  statements  bewilder 
the  beginner ; and,  as  some  points  are  unsettled  in  every 
science,  it  is  the  duty  of  a guide,  when  doubts  arise,  to  indi- 
cate the  course  to  be  pursued ; as  the  tyro  is  less  likely  to  err 
when  led  by  experienced  authority,  than  when,  distracted  by 
debateable  doctrines,  he  is  abandoned  to  his  own  unaided 
discretion.  This  method,  however,  necessarily  precludes  an 
extended  discussion  of  many  curious  and  important  problems, 
which,  in  an  argumentative  -treatise,  would  deservedly  occupy 
attention.  But  although  here  unnoticed,  their  authors  must 
not  consider  that  the  works  alluded  to  have  been  either  over- 
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looked  or  underprized.  From  the  perusal  of  all,  much  plea- 
sure and  information  have  been  gained ; and  from  most,  some 
facts  have  been  gathered,  which  hereafter  may  be,  perhaps, 
made  use  of,  even  when  the  speculations  they  were  intended 
to  support,  cannot  be  introduced.  Though  forced  to  be 
thus  far  exclusive,  the  author  is  most  anxious  to  declare,  that 
he  does  not  at  any  time  venture  to  advance  his  judgment  as 
a criterion  of  the  correctness  of  the  doctrines  he  adopts,  or  of 
the  unsoundness  of  those  that  he  rejects.  It  was  essential  to 
his  scheme  that  some  selection  should  be  made,  and  for  the 
present  one,  which  results  from  much  patient  consideration, 
he  willingly  holds  himself  responsible.  Not,  however,  as 
being  pledged  to  the  defence,  rather  to  the  correction,  of 
any  known  errors  that  may  have  been  admitted,  or  any  un- 
known, which  the  future  advances  of  philosophy  may  shew  ; 
but  as  believing  it  to  afford  a fair,  though  brief  conspectus 
of  subjective  botany,  in  its  present  state. 

Such  a summary, it  is  thought,  cannot  be  otherwise  than  use- 
ful to  students,  for  there  are  few  questions  they  more  frequently 
ask,  than  “what  books  shall  we  read  ? In  what  course  shall  they 
be  studied  ?”  and  there  are  few  to  which  it  is  more  difficult  to 
give  a short  and  satisfactory  answer.  For  science  is  so  constantly 
progressive ; and  botany  especially,  of  all  the  natural  sciences, 
has  lately  advanced,  and  is  still  advancing,  with  such  almost 
inconceivable  rapidity,  that  there  is  no  one  work  or  series  of 
works  which  can  be  referred  to  as  containing  a full  or  sufficient 
abstract  of  the  present  state  of  knowledge.  But,  in  order  to 
march  at  all  in  the  van  of  science,  references  must  be  made 
to  many  volumes,  and  additions  and  corrections  must  be 
drawn  from  many  collateral  sources  of  information.  From 
these  it  is  the  duty  of  the  lecturer  to  cull,  and  it  is  this  ready 
engrafting  of  discoveries,  as  they  are  made,  which  gives  one  of 
its  chief  advantages  to  oral  over  written  instruction. 

Therefore,  at  the  conclusion  of  the  last  session,  while  en- 
gaged in  the  preparation  of  a Syllabus,  it  seemed  to  the  author 
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that  an  opportunity  had  occurred  of  giving,  in  some  sort,  an 
answer  to  the  questions  above  proposed,  by  referring,  under 
the  several  successive  heads  of  lectures,  to  the  books  or  chap- 
ters in  which  the  several  respective  subjects  have  been  most 
satisfactorily  treated. 

But,  besides  their  overwhelming  number,  many  of  the  refe- 
rences being  to  monographs  published  only  in  the  Philosophi- 
cal Transactions  of  learned  societies,  or  to  essays  scattered 
through  various  British  and  foreign  scientific  journals,  some 
of  which  it  would  be  difficult,  and  others  impossible,  for 
students  to  procure ; and  furthermore,  much  of  the  most 
valuable  information  being  locked  up  in  works  too  costly  for 
general  purchase,  or  too  voluminous  for  general  perusal,  it 
soon  became  evident  that  such  could  not  be  the  answer  which 
it  was  fitting:  the  student  should  receive. 

Hence,  in  addition  to  the  bare  references  to  many  ponde- 
rous tomes,  occasional  extracts  both  of  figures  and  descriptive 
text  were  made,  especially  from  the  more  rare  and  costly ; but 
these,  even  when  abridged,  gave  to  the  prodromus  on  which 
they  were  engrafted,  the  appearance  rather  of  a manual  than 
a prospectus. 

Such  were  the  chief  steps  which  led  to  the  compilation 
of  this  vade  mecum  ; for,  having  thus  far  advanced,  the 
author  was  persuaded  to  give  it  a more  comprehensive  cha- 
racter; and,  to  make  it  not  so  much  a text  book  to  the 
college  lectures,  as  an  introduction  for  general  use,  to  those 
more  elaborate  standard  works  which  constitute  the  body  of 
the  science.  For  most  of  these,  even  if  consulted  in  public 
libraries,  instead  of  being  studied,  as  they  should  be,  in  the 
closet,  are  suited  rather  for  the  perusal  of  the  veteran,  than 
the  novice ; while  others,  which,  when  advanced,  he  cannot  be 
without,  seem  to  require  some  such  initiation  as  this,  to 
enable  the  pupil  to  consult  them  with  advantage. 
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This  primer  may  therefore  be  considered  as  a humble  intro- 
duction to  such  standard  works  as  those  of  Greville,  Turpin, 
Vaucher,  Dillwyn,  Turner,  Fries,  and  Fee,  from  which  the 
materials  of  the  Outlines  of  Algologia  have  been  chiefly  drawn, 
as  well  as  to  those  others  to  which  references  will  successively 
be  made  in  the  Outlines  of  Fungologia,  Muscologia,  Fili- 
cologia,  and  the  subsequent  departments  of  the  science. 

Elementary  works  are  of  necessity  compilations  in  many 
parts.  It  is  their  lowly  yet  useful  office  to  glean  on  every 
side,  and  aided  by  all  their  fellow  labourers  in  the  fields  of 
science,  who  fling  the  liberal  handfuls  from  every  shock,  to 
form  a common  sheaf  for  the  sustenance  of  those  who  are  as 
yet  too  young  to  work,  or  too  weak  in  knowledge  to  gather 
for  themselves. 

Brett,  in  his  principles  of  astronomy,  has  placed  this  mat- 
ter in  a very  proper  light.  He  says,  “ the  advanced  state  of 
a science  is  but  the  accumulation  of  the  discoveries  and  in- 
ventions of  many.  To  refer  each  of  these  to  its  author  is 
the  business  of  the  history  of  science,  but  does  not  belong  to 
a work  which  professes  merely  to  give  an  account  of  the  sci- 
ence as  it  is ; all  that  is  generally  acknowledged  must  pass 
current  from  author  to  author.”  This  quotation*  has  been 
already  made  by  one  who  is  scarcely  known  to  the  writer 
except  by  name  ; still,  one  whom  as  labouring  in  the  same 
field,  though  in  a different  part,  he  fain  would  call  his  col- 
league and  his  friend. 

Much,  therefore,  that  is  absolutely  new,  should  not  be  ex- 
pected, nay,  should  scarcely  be  desired  in  such  first  steps  to 
science ; for  established  principles  are  to  be  inculcated,  and 
truth  is  proverbially  old  fashioned.  The  author  does  not, 
however,  mean  to  imply  that  modern  discoveries  have  been 
neglected  in  the  compilation  of  these  outlines ; he  has  already 

* See  the  Preface  to  “ Lindley’s  Introduction  to  Botany.” 


advertisement. 


Vll. 


mentioned  their  magnitude  and  importance.  As  far  as  time 
and  opportunity  have  permitted,  he  has  sedulously  consulted 
the  works  not  only  of  past  but  also  of  present  writers,  and 
gladly  acknowledges  that  he  is  indebted  to  both  for  very  much 
of  whatever  may  be  found  of  worth  in  the  following  pages. 

It  is  usual  in  semi-compilations  like  the  present,  to  deprecate 
the  charge  of  plagiarism  by  making  the  preface  a confessional, 
in  which  catalogues  are  introduced  of  the  works  that  have  been 
chiefly  followed.  Were,  however,  such  a list  to  be  given  here,  it 
would  be  found  of  a most  inconvenient  length.  For  fully 
agreeing  with  Sir  John  Herschel  that  “ Science  is  the  know- 
ledge of  many,  orderly  and  methodically  digested  and  ar- 
ranged, so  as  to  become  attainable  by  one,”  it  is  needless  for 
the  author  to  avow  that  he  has  read  as  many  books  as  he 
could  get,  and  has  adopted  and  gathered  freely  from  every 
side.  Still  that,  as  far  as  possible,  honour  might  be  given 
where  honour  is  due,  he  has  often,  to  his  own  inconvenience, 
quoted  the  original  writer’s  words ; and  when  other  figures 
could  more  readily  have  been  had,  has  thought  it  better  to  give 
the  original  illustrations.  And  now  that  the  fruits  of  these 
researches  are  orderly  and  methodically  digested  and  ar- 
ranged, he  trusts  that  the  knowledge  of  many  will  be  found 
to  constitute  a science  easily  attainable  by  one. 

He  does  not,  however,  wish  to  shield  himself  from  respon- 
sibility by  deferring  wholly  to  the  authority  of  others  ; though 
names  as  great  might  in  almost  every  case  be  given,  as  those 
already  cited,  as  furnishing  the  chief  materials  of  the  outlines 
of  algology.  He  feels  himself  as  much  responsible  for  that 
which  he  adopts  as  for  that  which  is  absolutely  his  own.  Nei- 
ther does  he  wish  it  to  be  supposed  that  there  is  nothing  ori- 
ginal in  this  work.  He  believes  it  will  be  found  to  possess,  at 
least  as  much,  if  not  more  novelty,  both  in  matter  and  method 
than  is  usual  in  such  philosophical  primers.  Indeed,  if  there 
be  any  one  feature  about  which  he  entertains  more  anxiety 
than  another,  it  is  the  reception  that  will  be  given  to  those 
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changes  which  he  has  found  it  impossible  to  avoid  making, 
in  order  to  reduce  materials  collected  from  so  many  such  diffe- 
rent sources  to  an  agreement  in  a common  view.  Whatever 
objections  may  be  raised  against  it  on  this  account,  he  is, 
however,  fully  prepared  to  meet ; yet  it  would  be  wrong  to 
volunteer  a defence,  and  premature  to  anticipate  objections; 
especially  as  at  a future  time  this  subject  will  become,  in  its 
regular  course,  the  theme  of  consideration  ; and  still  more  so, 
as  he  feels  convinced  that  in  reality  the  changes  have  been  too 
few,  and  that  they  might  have  been  introduced  less  sparingly, 
with  manifest  advantage. 

King's  College,  London; 

1 5th  March,  1833. 
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Natukal  history  and  natural  philosophy  are  essentially 
sciences  of  observation.  Facts  are  the  only  legitimate  mate- 
rials of  such  knowledge,  the  only  bases  upon  which  physical 
theories  should  stand.  Analogy  may  be  allowed  to  indicate, 
and  speculation  sometimes  to  suggest;  but  experience  alone 
can  be  suffered  to  confirm  those  laws  which  induction 
may  enact.  When  observations  were  few,  the  separate  re- 
membrance of  the  truths  discovered  was  to  most  an  easy 
task,  and  the  unassisted  powers  of  the  human  mind  were 
sufficient  to  know  all  that  then  by  man  was  known.  But,  as 
continued  observations  accumulated  facts  to  an  extent  far 
beyond  the  compass  of  a finite  comprehension,  truths  once 
known  must  have  been  neglected  or  forgotten,  whilst  others 
were  learned,  had  not  some  schemes  been  devised  for  retaining 
possession  of  previous  discoveries,  and  at  the  same  time 
extending  the  bounds  of  human  knowledge.  Such  schemes 
have  been  denominated  systems ; and  scattered  truths  reduced 
to  system  constitute  the  rudiments  of  philosophy. 

The  distinction  between  a science  and  the  things  it  treats 
of,  though  of  primary  importance,  is  too  often  overlooked ; 
and  the  means  mistaken  for  the  end  to  be  attained  ; — a fatal 
error,  and  one  that  leads  to  many  misconceptions.  For  the 
latter  are  immutable,  the  former  always  changing ; that  is 
but  the  instrument  of  knowledge,  these  the  matters  to  be 
known. 
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supersede  are  injudiciously  depreciated,  merely  because  they 
are  inapplicable  to  the  performance  of  duties  that  are  not  only 
incompatible,  but  for  which  they  never  were  designed.  Still, 
though  systems,  or  methods  of  study,  should  be  regarded  as 
subservient,  not  paramount  considerations,  the  improvement 
of  such  schemes  should  be  no  less  zealously  pursued  than  the 
knowledge  of  the  subjects  which  are  by  them  to  be  studied, 
for  both  are  intimately  connected,  and  reciprocally  influence 
each  other. 

With  such  persuasions,  and  on  such  principles,  the  pre- 
sent work  has  been  composed ; and  differing  as  it  does 
in.  its  manner,  though  not  essentially  in  its  matter,  from  the 
ordinary  schemes  of  introduction,  it  seemed  to  require  thus 
far  an  apology  and  explanation. 

The  difference  adverted  to  chiefly  consists  in  giving  the 
subjective  precedence  of  the  objective  view ; and,  considering 
subjective  botany  in  general  to  be  distributable,  like  other 
branhces  of  natural  history,  into  several  subordinate  sciences, 
each  devoted  to  the  especial  study  of  one  great  natural  group 
of  plants  ; the  structure,  functions,  and  uses  of  which  will 
collectively  form  a complete,  though  subordinate  science,  as 
well  as,  disjunctively,  constitute  the  several  parts  of  general 
vegetable  physics,  of  systematic  and  economic  botany. 

Besides  several  minor  collateral  advantages,  which,  as  they 
will  become  evident  hereafter,  need  not  be  dwelt  on  now, 
there  are  two  or  three  chief  ones,  the  mention  of  which  can 
scarcely  be  omitted,  as  they  are  more  essentially  characteristic 
of  the  scheme.  The  first  of  these  springs  immediately  from 
the  distribution,  just  referred  to,  of  general  botany  into  several 
subordinate  sciences.  For,  by  this  means  the  organs  belong- 
ing to  the  plants  in  every  class  are  discussed  in  turn  without 
being  confounded  with  those  that  are  peculiar  to  each  or  any 
of  the  others.  The  arithmetician  will  at  once  perceive  how 
much  mental  fatigue  will  be  thus  avoided  : for  he  well  knows 
the  number  of  parts  continuing  the  same,  how  very  much 
their  permutations  are  lessened  by  forming  them  into  groups, 
between  which  no  interchange  takes  place;  instead  of  suffer- 
ing the  whole  series  to  be  uselessly  permuted. 
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As  the  first  advantage  admits  an  arithmetical  illustration, 
perhaps  a geometrical  analogy  may  be  allowed  to  indicate  the 
bearings  of  the  second.  For,  as  the  mathematician  finds  the 
benefit  great  of  commencing  with  obvious  and  established 
truths,  as  thus,  when  they  at  length  arrive,  he  can  solve  with 
ease  problems  the  most  recondite  and  abstruse ; so  likewise 
the  botanist  gains  an  equal  advantage  by  following  the  as- 
cending synthesis,  which,  in  the  same  manner,  proceeds  from 
known  propositions  to  those  which  are  unknown,  Such  a 
demonstration  begins  with  the  simplest  plants;  with  those 
which  have  the  fewest  and  simplest  parts ; with  vegetables 
consisting  sometimes  of  only  a single  organ  ; and  thence 
gradually  proceeds  to  dev  elope  their  combinations  in  the 
more  complex  structures,  as  each  additional  organ  is  added 
or  evolved : until  at  length  the  most  elaborate  organisms, 
which,  considered  by  themselves,  would  seem  intricate  and 
obscure,  are  rendered  clear  and  intelligible,  from  many  of  their 
intimate  component  parts  having  been  previously  examined 
in  detail,  and  in  their  distinct  and  independent  states. 

The  third  and  last  advantage,  of  which  notice  shall  be 
taken  now,  is  closely  connected  with,  and  may  be  regarded 
as  in  some  measure  the  offspring  of,  the  former  two.  It  is  the 
much  more  copious  history  which  is  necessarily  introduced  of 
all  the  classes,  and  especially  of  those  which  include  the 
simpler  plants,  plants  which  in  general  are  too  cursorily 
passed  over.  Those  persons  who  maintain,  the  plausible  para- 
dox, that  already  too  much  is  attempted  to  be  taught  in  ele- 
mentary works,  may  not  be  inclined  to  regard  this  increase  as 
an  advantage.  The  author,  however,  holds  a contrary 
opinion  ; he  believes  that,  instead  of  too  much  being  attempted, 
such  works  more  frequently  attempt  to  teach  too  little.  The 
burden  complained  of  as  great  and  grievous,  he  believes  to  be 
made  intolerable  only  from  injudicious  accumulation.  If  the 
whole  armoury  of  science  instead  of  being  distributed  for  use 
throughout  the  ranks,  be  cast  into  a common  heap,  then  its 
weight  indeed  may  crush  a stronger  than  Tarpeian  frame. 
Still,  such  a fatal  reward  can  be  easily  avoided,  by  letting  the 
instruments  and  materials  of  each  be  kept  separate  and  dis- 
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tinct  from  those  of  the  other  departments.  And  if  principles, 
as  soon  as  they  are  obtained,  be  applied  to  practice,  not  only 
does  the  burden  never  become  oppressive,  but,  from  the  in- 
terest thus  early  given  to  the  subject,  much  more  can  be  easily 
and  with  pleasure  borne. 

Should,  however,  the  above  not  be  considered  a sufficient  or 
satisfactory  defence  of  the  occasional  deviation  from  the  cur- 
rent doctrines  of  the  day,  as  well  as  the  conjunction  of  many 
common  names,  with  more  scientific  and  imposing  terms,  let  it 
in  the  first  place  be  remembered  that  the  philosophic  nomen- 
clatures and  arrangements  of  the  present  time  are  so  numerous 
and  so  various,  that  it  is  impossible  to  reconcile  or  follow  all ; 
and  therefore,  instead  of  strictly  adhering  to  any  one,  it  has 
been  thought  preferable  to  attempt  to  bring  together  the 
most  valuable  features  of  the  whole.  And,  in  the  second 
place,  it  should  not  be  forgotten  that  utility  alone  has  been 
the  ruling  object  of  this  guide;  its  highest  aim,  the  humble 
hope  of  familiarizing  science,  and  facilitating  the  acquisition 
of  truths,  the  only  legitimate  materials  of  philosophy.  Let 
these  be,  therefore,  firmly  held ; and,  when  once  surely 
made  his  own,  the  student  may  be  as  regardless  as  he  pleases 
of  the  storehouse  in  which  they  have  been  found,  and  the 
machinery  by  which  they  have  been  purveyed. 

Hence,  in  conclusion,  the  author  would  remind  the  reader 
that,  the  systematic  cords  by  which  facts  are  here,  as  it  were, 
bound  together  into  bundles,  and  the  speculative  vehicles  in 
which  they  are  conveyed  to  the  student’s  mind,  as  materials 
to  the  workman’s  or  the  builder’s  hand,  are  never  to  be 
regarded  as  more  than  implements,  often  necessary,  always 
convenient,  for  the  advantageous  application  of  the  mental 
powers,  and  must  not  be  mistaken  for  the  work  they  are 
destined  to  perform  : therefore,  when  the  building  is  com- 
plete, the  cords,  the  scaffolding,  and  the  various  tools,  by 
which  it  has  been  raised,  may,  at  the  pleasure  of  its  owner, 
be  removed. 


85,  Norton  Street , Portland  Place. 


SUBJECTIVE  BOTANY, 


INDICATED  IN  OUTLINE. 


INTRODUCTION. 

(1.)  Botany,  superseding  the  ancient  Herbcraft,  is  the  name 
now  given  to  the  science  which  relates  to  all  those  inferior  ranks 
of  the  organic  creation  called  plants,  or  vegetables. 

(2.)  But  what  is  a plant  ? What  do  we  mean  by  this  word 
vegetable ? It  is  a term  the  most  ignorant  presume  they  under- 
stand, although  the  most  learned  are  unable  exactly  to  define;  for 
a plant  is,  indeed,  as  Theophrastus  long  ago  observed,  “a  various 
thing,  of  which  it  is  difficult  to  give  a definition.” 

(3.)  Tell  a clown  it  is  difficult  to  distinguish  an  animal 
from  a plant,  he  will  smile  incredulously,  and  perhaps  will  say, 
“Can  I mistake  man-orchis  flowers  for  men?”  but  show  him  a 


(a)  Ophrys  apifera,  the  Bee  orchis.  (6)  Ditto,  tuberous  root,  (e)  Flower 
separate,  to  show  the  insect  form. 

( d ) Ophrys  muscifera,  or  Fly  ophrys.'  (e)  Tuberous  root.  (/)  Flower  separate. 
( g ) Aceras  anthropophora,  the  green  Man-orchis.  (//.)  Root  of  the  same. 
(i)  (»')  ( k ) Flowers  separate,  to  exhibit  their  anthropomorphous  appearance,  as 
figured  by  Itudbeck. 
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conferva  and  a polype,  a lichen  and  a coralline,  a flustra  and  a 


(a)  Ceramium  ciliatum,  one  of  the  conferv*.  (1  a)  A portion  mag- 
nified. (2  a)  A portion  with  fruit,  still  further  magnified. 

(b)  Hydra  fusca,  one  of  the  polypes,  greatly  magnified.  (1  b)  The  same, 
in  its  contracted  state. 


( a , b)  Agaricus  campestris,  common  field  mushroom. 

(r,  cl)  Medusa  pulmo,  a molluscous  or  acalephous  animal. 

flag,  or  even  a mushroom  and  a medusa,  and  lie  will  at  once 
confess,  at  least  by  silence,  if  not  by  words,  that  he  “kens  not 
which  they  be.” 
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(4)  Such  presuming  self-confidence  in  what  they  know,  is  “the 

badge  of  ignorance  and  the  curse  of  fools : it  is  the  humble  pri- 

vilege of  the  wise  alone  to  doubt;  and  they  who  know  the  most 
are  always  the  most  sensible  how  little  the  most  enlightened 
know. 

(5)  But  this  matter  is  apocryphal,  not  to  the  unlearned  and  the 
ignorant  alone:  physiologists  the  most  astute  have  laboured,  and 
do  labour  still,  in  vain,  succinctly  yet  comprehensively  to  define 
a plant.  The  difficulty,  however,  lies  not  so  much  in  the  percep- 
tion of  the  differences  which  undoubtedly  do  exist,  as  in  reducing 
these  perceptions  to  the  progressive  scale  of  a still  very  imperfect 
language.  The  dilemma  somewhat  resembles  that  in  which  an 
ancient  philosopher  is  said  to  have  been  involved;  who,  when  de- 
sired to  state  what  motion  is,  after  much  consideration,  rose  from 
his  seat,  walked  towards  the  inquirer,  and  replied  “ You  see  it;  I 
can  show  it  to  you;  but  I cannot  tell  you  what  motion  is.  ’ Thus 
also,  to  the  opening  question,  a botanist  might  answer,  “ Here  are 
plants;  you  see  them;  I can  show  them  to  you,  even  if  I cannot 
precisely  tell  you  what  a vegetable  is.” 


Aspidium  Baromez. 


This  fern  is  commonly  known  as  the  Tartarian  lamb.  One  of  the  best  spe- 
cimens the  author  has  seen  is  in  the  possession  of  the  Medico-Botanical  Society 
of  London,  and  of  its  general  appearance  the  above  figure  gives  a very  good 
idea.  It  contrasts  well  with  the  following  arboreous  fern,  the  Cyathea  glauca; 
showing,  as  they  strongly  do,  the  great  variations  in  external  form  that,  prevail 
among  plants  which  are  naturally  arranged  in  the  same  section,  class,  and  order. — 
See  also  numerous  other  illustrations  in  the  figures  given  in  the  subsequent 
pages. 
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(6.)  Let  not  the  bearing 
of  this  statement,  however, 
by  any  one,  be  misunder- 
stood! Remember,  it  is  not 
science  which  makes  the 
difficulty  she  here  points 
out:  she  only  shews  what 
already  is;  just  as  a micros- 
cope does  not  make  the 
hairs  on  a mite’s  back,  but 
only  brings  them  within  our 
sphere  of  vision. 

(7.)  Examine  for  a mo- 
ment some  few  specimens 
illustrative  of  the  different 
departments  of  the  vege- 
table world ; such  as  mush- 
rooms [vide  § 57],  flags 
[vide  § 41,  47,  51],  and 
mosses  [vide  § 59] ; jointless 
and  jointed  ferns  [vide  § 64];  grasses  [vide  § 72],  sedges,  rushes, 
lilies  [vide  §75];  palms  [vide  § 81],  pines  [vide  § 85],  cycases 
[vide  § 85],  and  forest  trees  [vide  § 97,  100],  or  other  more 
showy  herbs,  and  shrubs,  and  selworts  [vide  § 111];  of  each  of 
which  extensive  sections,  examples,  however  copious,  must  of 
necessity  be  comparatively  meagre,  and  yet  which  are  scattered  in 
such  infinite  profusion  “o’er  all  the  deep  green  earth,”  that  their 
varied  forms  and  beautiful  appearances  are  familiar  to  the  least 
observant.  Let  the  inquirer  examine  these,  and  say  whether  they 
do  not  confirm  the  dogma  of  him  of  old,  that  a vegetable  is  a 
various,  a very  various  thing,  of  which  it  is  difficult  to  give  a de- 
finition; and  whether  they  do  not  equally  proclaim  that  science 
does  not  make  the  difficulty  she  here  points  out;  whether  they  do 
not  declare  that  she  only  shows  what  already  is,  although  it  may 
have  hitherto  escaped  our  observation. 

The  perception  of  difficulties  does  not  increase,  neither  does 
ignorance  thereof  lessen  their  extent.  The  unlearned  do  not 
know  more  truly  because  they  are  insensible  of  the  imperfections 
of  their  knowledge,  any  more  than  a road  becomes  smooth  to  the 
purblind,  merely  because  they  do  not  see  its  roughness.  Wliat- 


Cyathea  glauca,  an  arboreous  fern. 
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ever  is,  still  is,  whether  men  know  it  or  know  it  not.  Doubtless, 
from  the  beginning  eight  planets  always  were,  although  the  an- 
cients knew  but  seven ; for  Herschel’s  telescope  did  not  create  the 
Georgium  Sidus,  but  only  showed  to  man  what  mortal  eyes  had 
never  seen  before. 

(8.)  But  the  difficulty  of  diagnosis  between  animals  and  plants, 
and  even  between  living  and  lifeless  beings,  so  often  and  by  so 
many  dwelt  on,  is  rather  a speculative  than  a practical  obscurity. 
Every  one  is  sensible  of  differences  existing  between  the  numerous 
productions  of  nature;  for,  were  not  such  differences  obvious,  the 
whole  would  be  esteemed  not  various,  but  the  same.  All  persons, 
then,  distinguish  the  peculiarities  that  mark  the  successive  grades 
of  physical  existence,  though  few  are  competent  to  state  precisely 
in  what  that  difference  consists.  The  one  is  the  unsought  obser- 
vation of  the  savage,  the  other  the  hard-earned  achievement  of  the 
sage;  the  former  a perception  that  no  one  can  avoid,  the  latter  a 
science  in  which,  not  seldom,  the  wisest  are  at  fault. 

(9.)  Now  this  great  and  extraordinary  variety,  this  almost  infi- 
nite diversity,  in  the  structure  and  functions,  the  characters  and 
appearances,  the  properties  and  purposes  of  plants,  which  renders 
it  so  difficult  to  frame  a concise  definition,  rigidly  including  the 
whole,  and  as  strictly  excluding  all  that  we  think  not  plants, 
which  circumstance  so  many  have  bewailed,  and  which  some  su- 
perficial philosophers  have  regarded  as  the  reproach  of  botany, 
because  it  suits  not  their  weak  and  artificial  systems  of  arrange- 
ment, so  far  from  being  an  “ opprobrium  botanicum,”  is,  in  truth, 
one  of  the  chief  advantages  of  which  the  science  has  to  boast;  so 
that,  if  we  wished  for  a change  at  all,  we  should  wish,  although  it 
is  needless,  that  the  variety  were  ten  times  greater. 

(10.)  Because,  although  the  vegetable  kingdom,  by  stretching  to 
such  wide  extremes,  may  render  the  absolute  definition  of  a plant 
somewhat  abstruse  and  difficult;  and  although  in  some  cases,  at 
the  confines  of  the  animal  and  vegetable  reigns,  doubts  may  arise 
as  to  whether  certain  microscopic  beings  are  animals  or  plants; 
belong  to  this  kingdom  or  to  that,  or,  in  fact,  to  either,  still  their 
ambiguity,  which  has  been  lamented  as  an  extreme  disadvantage, 
when  rightly  viewed,  becomes  a guide,  as  it  at  once  affords  an  index 
to  elucidate  the  things  themselves;  for  their  very  obscurity  indi- 
cates their  station,  by  referring  them  to  the  debateable  land  of 
natural  existence.  And,  furthermore,  it  of  course  will  follow  that 
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the  greater  the  differences  existing  among  decided  plants,  the 
stronger  will  the  contrasts  be,  and,  of  course,  the  more  readily 
will  they  be  distinguished  from  each  other:  a secondary  advantage, 
which,  in  practice,  far  outweighs  any  slight  inconvenience  attend- 
ing the  diffuseness  of  the  primary  definition. 

(11.)  Still  when,  as  botanists,  we  presume  to  talk  of  plants, 
it  may  fairly  be  required  that  we  should  attempt  to  solve  the 
question  that  so  continually  recurs:  viz.  what  is  a vegetable?  For 
plants  are  the  principles  upon  which  all  botanic  lore  depends; 
they  are  the  very  subject  matter  upon  which  we  must  discourse: 
and  as,  although  we  cannot  absolutely,  we  can  relatively  define 
them,  this  relative  definition  should  be  given  ; and  the  more  so  as  it 
will,  in  truth,  be  found  to  be  all  that  can  legitimately  be  sought,  in 
any  department  of  natural  philosophy. 

(12.)  With  this  relative  definition  we  shall  therefore  rest  content; 
for  the  search  after  the  abstract  and  the  absolute  too  often  becomes, 
as  Butler  well  observed,  on  a somewhat  similar  occasion, 

“An  ignis  fatuus  that  bewitches, 

And  leads  men  into  pools  and  ditches.” 

(13.)  To  show  what  constitutes  this  various  thing  we  call  a ve- 
getable; i.  e.  to  indicate  the  various  phenomena  exhibited  by  cer- 
tain physical  existences,  to  note  what  characters  distinguish  the 
organic  from  the  inorganic  world,  and  amongst  organic  beings  the 
vegetable,  or  merely  vital,  from  the  animal  or  sensual  creation;  in 
a word,  which  constitute  the  several  grades  of  men,  of  brutes,  and 
of  plants,  is  doubtless  a worthy  task;  and,  as  the  pursuit  involves 
much  useful  and  important  knowledge,  it  must  form  a part  of 
every  enlightened  botanist’s  researches.  It  is  the  time,  and  mode 
of  investigation,  that  admit  dispute;  not  the  necessity  of  the 
research  itself. 

(14.)  Plants  are  very  numerous,  and  often  very  various;  but  the 
relative  similitudes  and  comparative  differences  by  which  they  are 
associated  and  distributed  into  more  or  less  comprehensive  groups, 
and  allied  to  or  distinguished  from  each  other,  as  well  as  to  and 
from  the  contingent  animal  and  mineral  kingdoms,  even  when 
great,  can  be  duly  appreciated,  and  when  slight,  can  often  be 
perceived,  only  by  those  who  are  conversant  with  their  positive 
characteristics;  i.  e.  are  practically  familiar  with  the  subjects  to 
be  distinguished  and  defined.  Hence,  as  plants  are  the  subjects 
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of  inquiry,  a practical  demonstration  of  their  positive  individual 
characters  would  seem  rightly  to  precede  a collective  theoretical 
definition  of  the  vegetable  reign,  and  its  comparative  demarcation 
and  extent;  and  such  is  the  plan  we  here  design,  in  the  first  place, 
to  follow. 

(15.)  For  the  present,  therefore,  we  shall  let  the  more  specula- 
tive problem  pass;  to  it,  however,  we  shall  return  hereafter:  and 
its  consideration  is  only  now  delayed,  that  a previous  practical 
demonstration  of  plants,  as  they  are  found  in  nature,  may  the 
better  enable  us  to  venture  on  its  solution.  Hence,  to  a not 
distant  future  we  postpone  the  definition  of  a plant,  and  now  pro- 
pose, as  a more  useful  preliminary  step,  to  practically  show  what  a 
varied  thing  a vegetable  is. 

(16.)  Plants  are  the  subjects  of  botany;  their  attributes  the 
objects  of  the  science:  hence,  two  schemes  of  study,  the  subjec- 
tive and  the  objective,  lie  before  us;  each  of  which  may  be  pur- 
sued in  opposite  courses ; i.  e.  either  by  analysis  or  synthesis, 
whence  the  anterior  and  posterior  arguments  result;  between 
these  the  selection  must  be  made.  The  former  descends  from 
generals  to  particulars,  the  latter  ascends  from  effects  to  causes; 
that  being  essentially  more  abstract,  this  more  practical,  in  its 
course.  Each  has  advantages  peculiarly  its  own;  hence,  both 
should  in  turn  be  studied,  and  neither  exclusively  neglected  or 
pursued.  But,  as  the  anterior  argument  requires  much  antece- 
dent knowledge,  while  the  posterior  can  trace  back  from  none, 
that  being  the  fruits  of  learning,  while  this  is  the  means  to  learn; 
although  the  first  is  the  most  comprehensive,  the  last  is  the  most 
familiar,  and  hence  it  is  that  with  which  we  shall  commence  our 
labours. 

(17.)  Although  differing  essentially  from  the  usual  schemes 
of  investigation,  synthesis  shall  here  precede  analysis,  and  the 
subjective  now  be  made  the  forerunner  of  the  objective  view;  for 
it  seems  advisable,  at  least  occasionally,  to  commence  with  a 
practical  demonstration  of  plants  as  they  are  found  to  exist  in 
nature;  and  to  show  their  positive  characters  before  comparisons 
are  instituted  between  them  and  the  other  kingdoms  of  the  organic 
and  inorganic  worlds  : in  fact,  first  to  have  materials  to  compare 
before  comparative  views  are  taken.  Hence,  after  giving  a general 
conspective  glance  at  the  whole,  it  is  proposed  to  demonstrate  the 
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special  structures,  functions,  properties,  and  uses  of  each  suc- 
ceeding group  of  plants,  from  the  lowest  to  the  highest  grades; 
and  this  before  any  general  views  or  comparisons  are  instituted, 
even  between  the  varied  developments  of  equivalent  organs,  as 
pervading  the  whole  vegetable  kingdom,  and  much  before  any  are 
made  between  the  different,  and  often  essentially  diverse,  consti- 
tutions of  the  adjacent  animal  and  inorganic  reigns. 

(18.)  It  is  evident  that  the  subjective  synthesis  will  demand 
much  less  previous  knowledge,  and  require  much  less  to  be  as- 
sumed, than  any  other  mode  of  investigation.  Still,  even  here, 
something  must  be  accorded;  we  must  grant  what,  however,  few 
would  venture  to  deny,  for  it  is  a postulate  without  which  no 
step  can  be  advanced;  viz.  that  the  examples  adduced,  and  to 
which  reference  has  been  made,  as  the  flags,  funguses,  and  mosses, 
ferns,  grasses,  and  so  forth,  are  truly  vegetables.  These  groups 
have  been  selected  merely  to  illustrate  the  varied  characters  of 
plants:  that  they  are  really  such,  must  be  proved  hereafter;  that 
they  are  what  they  are  described,  must  be  granted  now. 

(19.)  Something  must  be  assumed  in  every  science;  and,  to 
profit  by  the  experience,  the  pupil  must  be  content  to  take  some- 
thing at  first  on  the  authority  of  the  teacher;  seldom,  however, 
more  than  admits  of  no  dispute.  For,  although  it  is  convenient, 
in  order  that  every  point,  even  the  simplest,  may  receive  its  due 
share  of  consideration,  to  assume,  and,  as  far  as  possible,  to  act 
on  the  assumption,  that  all  students  are  totally  ignorant  of  the 
subjects  to  be  discussed,  yet  it  is  notorious  that  such  tabulae  rasce 
are  never  met  with:  many  things  are  unavoidably  known  to  almost 
all;  our  very  existence  convinces  us  of  many:  such,  therefore,  as 
such  alone  should  be,  are  the  postulates  assumed;  and,  from  the 
certainty  of  things  already  known,  we  either  proceed  to  inform 
ourselves  respecting  those  which  are  as  yet  unknown;  or  not  only 
this,  but,  from  knowledge  thus  acquired,  we  are  enabled  to  correct 
those  errors  by  which,  either  from  ignorance  or  prejudice,  we  had 
been  previously  enthralled. 

(20.)  The  following  simple  enunciation  of  some  of  the  chief 
results  of  the  analytic  scheme,  viz.  the  segregation  of  acknow- 
ledged plants  to  constitute  the  vegetable  kingdom,  and  the  subor- 
dinate distribution  of  this  kingdom  into  secondary  and  tertiary 
groups,  or  classes,  if  used,  as  here  proposed,  merely  as  a guide, 
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may  also  with  advantage  precede  the  development  of  the  syn- 
thetic associations,  although  the  detail  of  the  analysis  be  deferred, 
and  the  results,  as  it  were,  almost  empirically  assumed. 

(21.)  In  the  following  practical  solution  of  the  problem,  “what 
is  a vegetable?”  examples  will,  therefore,  at  once  be  drawn  from 
each  of  the  most  commonly  acknowledged  and  the  most  strongly 
marked  regions  and  classes,  and  from  several  of  the  subordinate 
departments  of  the  vegetable  reign.  Most  of  these  groups  have 
been  long  established  and  generally  received;  and,  although  their 
names  may  at  first  have  been  waywardly  imposed,  custom  has 
now  rendered  them  more  or  less  current  terms ; and  science,  if  she 
has  scrupled  to  adopt  the  popular  language,  has  not  scrupled  to 
avail  herself  of  popular  observations,  and  has  frequently  followed 
and  confirmed  the  popular  distribution — as  a reference  to  these 
and  future  tables  and  diagrams  will  show:  and  as,  with  very  slight 
modifications,  many  of  our  common  and  familiar  words  may  be 
rendered  synonymes  of  less  familiar  technicalities,  they  will  now 
be  used  in  preference;  not,  however,  as  superseding  the  terms  of 
science,  but  as  paving  the  way  for  their  introduction. 
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(22.)  It  is  curious  to  observe,  notwithstanding  their  characte- 
ristic peculiarities,  the  general  coincidence  that  subsists  between 
the  popular  and  scientific  distribution  and  nomenclature;  for  the 
Algae,  Fungi,  Musci,  Filices,  Gramina  vel  Segetes,  &c.,  are  but 
technical  synonymes  for  nearly  equivalent  classes  of  plants,  known 
to  all  as  Flags,  Mushrooms,  Mosses,  Ferns,  Grasses,  Sedges,  and 
so  forth:  and  this  is  still  further  remarkably  the  case  in  the 

“ Including  the  Petaloid  Endorhizse  of  Richard,  or  Monocotyledons  of  Jussieu. 
6 Including  the  Synorhizae  of  Richard. 
c Including  the  Exorhiz<«  of  Richard. 
d Including  the  Cytinese  and  Rhizunthe*  of  authors. 
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Primary  Groups  admitted  by  Linnceus. 
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(23.)  We  attempt  not  here  to  justify  the  classes  and  the  regions 
into  which  the  vegetable  reign,  or  kingdom,  has  been  almost  univer- 
sally distributed  : this  will  engage  our  subsequent  attention.  Neither 
are  we  called  on  to  defend  the  names  which  custom  has  in  general 
too  loosely  applied  thereto,  and  which  science  very  often  too 
fastidiously  condemns.  Much  of  the  arrangement  seems  very  na- 
tural, and  most  of  the  terms,  if  used  with  somewhat  more  preci- 
sion, highly  expressive : and  why  should  not  English  names  be  as 
carefully  defined  as  Greek  and  Latin  words?  for,  although  not  all  so 
classically  elegant  as  some  of  our  botanical  nomenclature  is,  they 
are  equally  intelligible,  and  far  more  euphonious,  than  many  semi- 
barbarous  technicalities;  but  of  this,  more  hereafter : neither  then- 
correctness  nor  their  elegance  concern  us  now;  sufficient  is  it  for 
the  present  purpose  that  they  are  generally  known,  as  we  merely 
propose  to  use  the  vulgar  terms,  because,  although  many  persons 
are  well  versed  in  botanical  language,  to  some  it  may  not  be 
familiar.  That  our  veterans  will  be  pleased  to  excuse  this  innova- 
tion, there  is  no  doubt;  for  they  are  ever  the  last  to  condemn  the 
adoption  of  any  method  which  may  tend  to  familiarize  science, 
facditate  the  progress  of  the  student.  "VVho  is  there  that  has 
not  at  some  time  felt  the  galling  yoke  of  technicalities  ( W ho  is 
there  that  has  not  found  that,  to  learn  a science,  and  at  the  same 
time  to  be  obliged  to  learn  a language,  is  indeed  to  have  the  tale 
of  bricks  demanded,  while  the  straw  to  make  them  is  denied.  We 
shall,  therefore,  in  order  to  lessen  or  avoid  this  evil,  in  conjunction 
with  the  scientific  names,  employ  the  common  English  synonymes, 
whenever  such  exist;  and,  when  there  are  not  any  known,  trans- 
late the  stranger  epithets  into  our  mother  tongue. 

(24.)  To  this  scheme  no  valid  objection  can  be  made;  for,  it  of 
temporary  service  only,  and  at  once  discarded  when  its  first  ob- 
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jects  have  been  attained,  it  must  still,  by  lessening  the  difficulty  of 
acquiring  a sometimes  abstruse  terminology,  eminently  subserve 
the  purposes  of  the  general  conspectus,  of  those  several  most  im- 
portant and  commonly  accepted  regions  of  the  vegetable  world, 
which  is  to  precede  the  subjective  outline  of  each  included  section. 
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(25.)  In  the  ocean,  in  rivers,  and  especially  in  stagnant  water, 
as  well  as  in  many  damp  situations  on  shore,  myriads  of  minute 
animals  and  plants  exist,  which  for  ages  were  utterly  unknown ; 
or,  if  noticed,  were  mistaken  for  the  foam  of  the  waves,  or  the 
exuvise  of  the  bodies  amongst  which  they  abound. 

(26.)  So  minute  are  some  of  these  infinitesimals  of  vitality,  that, 
in  a drop  of  water,  it  is  said  there  might  be  suspended  five  millions; 
and  eight  hundred  millions,  that  is,  almost  as  many  as  the  entire 
human  population  of  this  globe,  might,  if  collected,  be  contained 
in  the  space  of  one  cubic  inch. 

(27.)  Yet,  small  as  are  these  monads,  their  structure  is  by  no 
means  so  simple  as  is  their  bulk  reduced;  for  Ehrenberg  describes 
those  species  which,  from  their  ultimate  atomic  minuteness,  and 
resemblance  to  fine  dust,  have  been  called  termo,  atomus,  and 
pulvisculus,  to  possess  each  from  four  to  six,  and  in  the  atom  many 
stomachs;  and,  furthermore,  in  the  allied  genera,*  he  has  counted 
no  fewer  than  from  one  to  two  hundred  stomachs : i.  e.  from  one 
to  two  hundred  internal  sacs,  or  digesting  pouches,  into  which 
coloured  fluids  have  been  seen  to  pass;  and  in  many  others,  these 
organs  are  equally  elaborate,  and  the  collateral  structures  curious 
in  the  extreme. 

* Cycloccela,  Orthocmla,  Campylocoe.la,  and  Parametrium.  From  Ehrenberg’s 
monograph  on  Infusorial  animalcule. 
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(28.)  The  most  minute  vegetables,  however,  which  have  been  as 
yet  discovered,  are  much  less  complex  in  their  structure  than 
animalculee  are  found  by  zoologists  to  be ; for  these,  in  the  lowest 
grades  that  have  been  accurately  examined,  appear  to  consist  of 
simple  cells,  or  threads,  [vid.  § 41,  47,  121,  &c.]  either  free  or 
springing  from  a slimy  film,  and  which,  although  frequently  as- 
sociated, and  often  in  contiguity,  appear,  in  many  cases,  to  have 
no  necessary  connexion  with  each  other. 


(a)  Masses  of  Globulina  botryoides,  (Turpin.) 

(/>)  Groups  of  plants  removed  and  magnified:  globules,  some  free  and  some 
uniting. 

(c)  A single  parent  cell,  in  which  many  smaller  cellules  are  contained,  and 
from  which  some  have  escaped.  Also  a young  cell,  in  which  they  are  just  begin- 
ning to  appear. 

( d ) Section  of  such  a cell,  to  show  the  parental  attachment  of  the  young. 

( e,f ) Groups  of  cells  and  cellules,  more  or  less  connected  or  distinct:  the 
younger  opaque,  and  becoming  transparent  by  extension. 

(£',  h,  i ) Cells  united,  and  the  form  more  or  less  changed  by  their  union  and 
compression. 

( j)  A distorted  cell,  probably  formed  of  several  united,  their  intervening  coats 
becoming  obliterated. 
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(29.)  Allied  to  these  simplest  plants  and  animalculoe  are  certain 
ambiguous  beings,  which,  on  the  verge  of  both  kingdoms,  seem  to 
belong  indisputably  to  neither:  for  in  them  some  of  the  most  dis- 
tinctive characteristic  signs  of  animals  and  vegetables  are  so  con- 
joined, that  at  times  they  would  appear  to  be  both,  and  again 
indifferently  either.  Thus,  their  germs  take  root  and  grow  like 
ordinary  plants,  while  the  fruit  they  bear  seems  to  be  possessed  of 
voluntary  motion,  and  to  pass,  in  its  development,  through  a 
stage  of  animal  existence,  before  it,  in  its  turn,  takes  root,  and 
bears  another  generation.  Zoocarpes,  or  fruit  animalcules. , are  the 
names  which,  not  improperly,  have  been  given  to  these  connecting 
links  of  the  animal  and  vegetable  reigns. 

(30.)  Through  these  neutral  tracts,  which,  while  they  bound, 
connect  both  kingdoms,  the  oft-disputed  line  of  demarcation  runs. 
From  such  obscure  and  debateable  beginnings,  plants  and  animals, 
as  the  dominion  of  each  is  on  either  side  confirmed,  gradually  be- 
come less  questionable  in  their  forms,  and  assume  their  more 
essentially  diverse  structures.  At  this  utmost  verge  of  the  vege- 
table domain,  the  present  demonstration  shall  commence. 


FLAGS,  OR  ALG;E. 

(31.)  Several  large  and  very  curious  groups  of  plants,  which 
are  allied  to  the  Zoocarpes,  but  distinctly  vegetables,  have  been 
collectively  denominated  Flags,  or  Alga:.  Their  English  name 
has  reference  to  the  flagging  habits  of  a large  proportion;  as,  for 
example,  the  sea-weeds,  which  are  usually  fixed  to  rocks  or  stones, 
and  flag,  i.  e.  droop  or  float,  according  as  the  water  quits  them  or 
bears  them  up.  Alga,  the  technical  synonyme,  is  said  to  be  de- 
rived ab  algore,  coldness;  as  if  the  nominator  had  supposed 
that  some  of  these  productions,  which  are  chiefly  aquatic,  were 
formed  by  the  congelation  of  films  or  drops  of  water;  to  which, 
indeed,  many  bear  no  slight  resemblance.  To  this  ancient  hypo- 
thesis there  seems  to  be  allusion  in  the  names  of  several:  e.  g. 
Ulva  (ab  uligine,)  signifies  ooziness  or  moisture,  as  our  English 
word  Laver,  from  laver  (a  lavo),  to  wash,  literally  means  froth, 
scum,  or  lather;  whence,  perhaps,  laver  or  laver.  Again,  Haly- 
menia,  if  literally  translated,  gives  a pellicle  of  sea-water  or  sea- 
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membrane.  Thus,  also,  Achnanthes  is  sea-froth;  Anthachne, 
froth-flower;  and  Alcyonidium,  the  foam  of  the  sea. 

(32.)  Many  other  similar  examples  might  be  given,  for  they 
continually  occur,  and  in  every  language;  although,  when  veiled 
in  foreign  tongues,  or  even  when  custom  has  given  them  an  adven- 
titious meaning,  their  original  significations  are  not  attended  to. 
Thus,  our  own  mildew  is  but  a contraction  of  soft  or  mild  dew, 
referring  to  the  delicate  texture  of  the  minute  plants  of  which 
mildew  consists,  and  of  which  each  spot  is  as  it  were  a forest. 

(33.)  In  the  infancy  of  philosophy,  such  fanciful  speculations 
and  ideas,  which  we  now  think  absurd,  were  common  to  all 
branches  of  science,  and  to  other  departments  of  natural  history, 
as  well  as  to  the  study  of  plants.  Indeed,  it  is  comparatively  not 
long  since  an  elaborate  and  learned  disquisition  was  written, 
in  order  seriously  to  prove  that  the  “flowing  gossamer,”  the  aerial 
spider’s  web,  so  common  in  autumnal  mornings,  is  not  scorched  or 
frozen  dew.  The  names  alone  are  now  happily  all  that  remain  to 
us  of  many  of  these  crude  doctrines,  which  we  are  too  apt  to  de- 
nominate absurdities;  not  remembering  that  many  of  our  received 
hypotheses,  it  is  more  than  probable,  are  equally  destitute  of  truth. 
They  are  but  the  clouds  which  attend  the  morning  twilight  of 
philosophy,  and,  as  the  sun  of  science  rises,  like  the  early  dew, 
they  pass  away. 

(34.)  This  class  includes,  in  its  several  orders,  sections,  types, 
and  genera,  some  of  the  most  curious  living  structures  which  as  yet 
are  known.  Protophytes,  just  emerging  from  lifelessness  to  life, 
and  beings  which,  almost  animals,  still  linger  on  the  confines  of 
the  vegetable  world. 

(35.)  Many  of  these  microscopic  creatures  are  so  simple  in  their 
nature  that  their  very  simplicity  renders  them  a doubt.  Here, 
indeed,  is  the  problem  of  which  mention  has  been  already  made; 
for,  so  similar  are  many  of  the  tribes  of  algce  and  of  fungi,  that  it 
is  not  only  sometimes  indeterminable  to  which  of  these  two  great 
classes  certain  individuals  should  be  referred,  but  whether,  in  truth, 
they  are  plants  at  all;  for,  strange  as  the  statement  does  appear, 
many  of  them  may  be  parts  of  other  organic  beings;  and  to 
some  there  has  been  attributed  an  half-animal  existence. 

(36.)  Upon  this  point,  however,  modern  research  has  thrown 
very  considerable  and  very  important  light;  and  several  of  those 
ambiguous  things  called  infusorial  animalcule,  and  named  and 
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arranged  as  such  in  their  systems  by  zoologists,  and  to  which,  by 
some,  an  equivocal  or  fortuitous  generation  had  been  most  gratui- 
tously attributed,  it  is  more  than  probable  are  not  of  an  animal 
but  of  a vegetable  nature:  and,  besides  this,  very  many  of  the 
moving  corpuscules,  which  have  often  been  mistaken  for  monads, 
and  which  hence  were  once  most  unphilosophically  supposed  to 
have  sprung  into  existence  without  parental  aid,  are  proved  to  be 
merely  portions  of  dissolved  or  dissolving  organic  matter,  loosened 
in  its  structure,  and  put  into  motion  by  physical  powers,  which 
had  previously  escaped  detection  by  the  observant  eye  of  man. 
Allusion  here,  of  course,  is  made  to  the  curious  phenomena  de- 
scribed by  Porrett  under  the  name  of  Electrqfiltration,  and  which 
Dutrochet  has  termed  Endosmose  and  Exosmose , i.  e.  a flux-inwards 
and  a flux-outwards,  from  the  circumstance  of  two  currents  of 
different  strengths  being  noticed  to  pass  through  organic  mem- 
branes, when  the  fluids  on  either  side  are  of  different  densities  or 
in  different  electro-chemical  states;  and  which  will  either  fill  or 
empty  a fixed  saccule,  or  put  a moveable  one  in  motion.  This 
fact  was  first  observed,  by  Dutrochet,  to  take  place  in  the 
cellules  of  a small  conferva,  or  moss-like  production,  which  he 
detached  from  a fish’s  tail;  and  hence  it  comes  properly  to  be 
considered  here.  Each  portion  of  this  moss  (?)  consisted  of  a 
filament  and  saccule,  from  which  globules  were  expelled,  and  into 
and  out  of  which  the  currents  of  fluids  passed.  He  produced 
other  similar  globules,  by  putting  pieces  of  flesh  into  the  water, 
so  that  their  formation  was  not  connected  with  the  living  state  of 
the  fish.  He  saw  these  globules  spread  throughout  the  fluid, 
agitate  themselves  in  divers  directions  for  an  instant,  and  then 
precipitate  themselves  to  the  bottom  of  the  vessel. 

(37.)  But  methinks  I see  some  ultra-utilitarian  smiling  at  the 
thought  of  a grave  philosopher  being  thus  engaged,  for  hours,  in 
watching  the  motions  of  a corpuscule  so  minute  as  to  be  scarcely 
visible  to  the  naked  eye;  and  methinks  I hear  him  ask  “cui 
bono?”  a question  which  any  child  may  ask,  but  one  that  the  wisest 
philosophers  must  often  find  it  difficult  to  answer,  although  they  may 
be  far  from  admitting  the  pertinency  of  the  interrogation.  When 
such  queries  are  proposed,  as  they  often  are,  I love  to  meet  them 
with  Franklin’s  counter-question,  “What’s  the  use  of  a baby?”  for 
no  one  will  venture  to  inquire  what  is  the  use  of  a man. 

The  experiments  which  have  led  to  this  digression  as  yet  are  in 
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their  infancy;  but,  even  imperfect  and  crude  as  they  confessedly 
at  present  are,  they  have  already  thrown  much  light  on  some  very 
obscure  parts  of  animal  and  vegetable  physiology,  and  they  pro- 
mise to  afford  much  more : they  certainly  disclose  one  of  the  most 
curious  physical  forces  which  have  been  discovered  in  modern 
times,  and  the  just  value  of  which  we  have  not  at  present  the 
means  of  estimating. 

(38.)  The  same  observations  apply,  and  perhaps  with  still  more 
truth,  to  that  most  curious  discovery  lately  made  by  the  celebrated 
Dr.  Robert  Brown,  who  has  shown,  by  a most  unexceptionable 
series  of  experiments,  that  locomotion,  even  when  apparently  in- 
dependent of  external  forces,  may  and  does  exist  among  particles 
that  are  absolutely  lifeless;  nay,  which  have  never  been  alive:  so 
that,  should  not  this  phenomenon  admit  some  more  probable  solu- 
tion, it  would  seem  that  the  long-established  definition,  which 
declares  matter  to  be  inert,  may  perhaps  require  a serious  modi- 
fication. 

This  apparently  independent  motion  of  the  molecules  of  matter 
may  appear  to  some  to  be  a close  approximation  to  the  vital  mo- 
tions of  plants,  or  the  spontaneous  movements  of  animals;  and, 
indeed,  the  idea  would  seem  more  feasible  than  the  belief  of  some 
German  philosophers,  that  crystallization  is  an  effect  of  vitality. 
The  facts  are  simply  these:  that  grains  of  pollen,  particles  of  dead 
plants,  some  of  which  have  been  in  herbaria  for  upwards  of  a cen- 
tury, nay,  even  fragments  of  powdered  glass  and  stone,  when 
diffused  through  water,  and  viewed  with  a good  microscope,  are 
seen  to  be  in  a constant  state  of  motion ; and  this  independent  of 
any  evaporation  of,  or  currents  in,  the  fluid;  nay,  still  to  maintain 
their  restless  activity  when  hermetically  sealed  between  two  plates 
of  glass,  so  as  to  exclude,  as  far  as  possible,  all  external  agitation, 
and  are  found,  even  under  such  circumstances,  to  continue  their 
motions  unremittingly  during  an  indefinite  period;  nay,  even  after 
the  lapse  of  months,  (I  believe  we  may  now  say  years,)  to  be  as 
full  of  motion  as  when  first  observed. 

(39.)  This  discovery,  as  just  now  hinted,  has  been  thought  by 
some  to  militate  against  the  ancient  dogma,  which  enunciates  the 
inertia  of  matter.  It  would  ill  become  me  to  advance  any  specu- 
lations other  than  as  mere  hypotheses;  and  this  the  more  especially 
as  the  discoverer  himself,  with  that  modesty  which  always  attends 
true  genius,  does  not  even  venture  a speculation.  I,  therefore, 
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scarcely  dare  to  suggest  that  it  would  be  desirable  to  ascertain 
whether  these  movements  may  not  be  indicators  of  external  mo- 
tions, so  slight  as  to  be  imperceptible  to  other  means,  rather  than 
as  inherent  in  the  particles  themselves.  Just  as  many  atmospheric 
changes  are  notorious  with  the  water,  that  are  utterly  inapprecia- 
ble with  the  mercurial  barometer : and  as  the  expansions  of 
bodies  by  heat,  and  the  vibrations  of  sound,  are  measurable  by 
some  instruments,  which  are  imperceptible  by  others;  so  it  would 
be  desirable  to  ascertain  whether  the  motions  of  these  molecules 
do  or  do  not  depend  upon  vibrations,  otherwise  imperceptible, 
communicated  by  distant  moving  bodies  to  the  surface  of  the 
earth,  or  to  the  matters  on  which  they  stand;  or  whether  it  is  pos- 
sible, as  some  of  the  movements  seem  very  constant  and  similar, 
that  they  can  evidence  the  motion  of  the  earth  itself,  and  thus 
afford  the  means  of  constructing  a delicate  kineometer. 

(40.)  But  although  many  pseudo-«?MraafcwZffi  and  (if  we  may  be 
allowed  the  parallel  word)  vegctalculce (?)  are  thus  shewn  not  to  be 
those  wonders  they  were  once  supposed  to  be,  and  although  loco- 
motion is  thus  proved  not  to  be  absolutely  diagnostic  of  life,  still 
they  are  not  the  less  wonderful  now  that  they  are  regarded  as 
what  they  truly  are,  lifeless  corpuscules,  put  in  motion  by  newly 
discovered  and  extraordinary  laws,  which  their  observation  has 
been  the  first  to  reveal,  than  when  they  were  considered  paradoxes, 
and  almost  a reproach  to  natural  science.  And  besides,  even  after 
their  exclusion  from  the  organic  realm,  there  still  remain  many 
living  beings,  as  simple  in  their  structure  and  as  curious  in  their 
functions  as  imagination  can  well  conceive  a vital  organization  to 
be,  or  ever  to  have  been. 

(41.)  For  example,  the  slimy  matter  often  seen  on  rocks  and 
stones,  on  hard  gravel  walks,  and  on  damp  walls  and  cellars,  or 
on  the  glass  of  windows,  garden  pots,  and  so  forth,  and  which  is 
often  so  minute  as  to  be  lost  to  ordinary  vision,  consists  of  curious 
and  most  admirable  vegetable  structures.  All  the  green  pulveru- 
lent coating  seen  on  old  trees  and  palings  is  also  found,  by 
microscopic  observations,  to  be  composed  of  an  infinite  number  of 
small  plants,  of  an  exceedingly  primitive  formation. 

[Vide  “ Outlines  of  Algologia,”  sections  Nostochince,  Fragil- 
lince,  Byssince,  &c.] 
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Chlorococcum  murorum. 


This  is  the  Proto- 
coccus viridis  of 
Agardh.  It  was  first 
discovered  in  this 
country  by  my  friend 
the  Rev.  J.  M. 
Berkley,  on  the  walls 
of  Christ’s  College, 
Cambridge,  and  figur- 
ed by  Dr.  Greville, 
who  has  shewn  it  not 
to  be  a protococcus, 
but  a chlorococcum. 

b 

(42.)  The  slimy  masses  known  as  Will  o’  the  wisps,  or  Nostocs, 
are  instances  of  other  allied  species,  some  of  which  are  called  by 
the  common  people  “ flowers  of  heaven a name  which  they  de- 
serve more  than  many  that  are  often  given  to  plants,  if  it  be  true, 
as  the  old  herbalists  declare,  that,  “ infused  in  brandy,  they  cause 
a disgust  to  that  liquor  in  those  who  drink  of  it for,  as  Johnston 
adds,  they  would  then  become  “ an  excellent  remedy  for  the 
‘ potat ores  summi.’  ” 

(43.)  Not  one  of  the  least  curious  of  the  lowly  flags  is  the 
“ red  snow,”  which  excited  so  much  attention  on  Captain  Ross’s 
return  from  the  North  Pole  in  1819.  This  phenomenon  seems 
in  some  cases  to  depend  upon  the  sudden  appearance  of  a very 
minute  plant,  which  the  microscope  declares  to  consist  of  small 
cells  filled  with  a red  fluid,  and  which  is  referred  to  a genus 
named,  from  its  very  simple  structure,  “ Proto-coccus .”  This 
plant,  as  well  as  the  Palmella  cruenta,  or  gory  dew,  Lepraria 
kermesina,  or  bloody  rain,  with  many  others  called  reeks  or  earth- 
sweats,  as  well  as  certain  minute  animalculse,  will  sometimes 
suddenly  appear  in  such  great  abundance  as  even  to  tinge  pools  of 
water  with  the  hue  of  blood,  to  make  red  stains  on  the  sea  shore, 
and  to  discolour  considerable  tracts  of  ground,  so  as  to  simulate 
red  snow,  or  dew  or  rain;  and  such  in  fact  the  appearance  is 
vulgarly  supposed  to  be.  These  occurrences  are  often  regarded 
by  the  ignorant  as  of  sinister  omen  ; indeed,  whole  towns  have 
been  occasionally  alarmed  with  the  report,  that,  in  the  course  of 
a single  night,  the  water  of  their  pools  had  become  changed  to 
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blood;  and  the  dismay  was  not  relieved  until  a philosopher  exhi- 
bited to  the  eyes  of  many  the  minute  corpuscules  which  had 
wrought  the  change  of  hue,  and  which  were  easily  separable  by 
filtering  the  fluid. 

(44.)  Palmella  cruenta,  or  gory  dew,  is  common  in  many  places ; 
I found  it  abundantly,  during  1831  and  1832,  at  Oxford;  and  it 
is  frequently  observed  in  damp  situations,  forming  “broad  inde- 
terminate patches  of  a deep  rich  purple,  with  a shining  surface,  as 
if  blood  or  red  wine  had  been  poured  over  the  stone  or  ground.” 
“ During  dry  weather  it  contracts,  grows  dull,  and  disappears;  but 
after  rain  spreads  anew,  resumes  its  sanguine  colour,  and  becomes 
conspicuous  even  to  vulgar  gaze.  Its  history  affords  (says  Johnson, 
in  his  Berwick  Flora,)  an  easy  explanation  of  a phenomenon  con- 
sidered supernatural  by  monkish  chroniclers,  and  to  which  Drayton, 
in  his  notes  to  Polybion,  refers.  “ In  the  plain  near  Hastings, 
where  the  Norman  William,  after  his  victory,  found  King  Harold 
slain,  he  built  Battle  Abbey,  which  at  last  (as  divers  other  monas- 
teries) grew  to  a town  enough  populous.  Thereabout  is  a place 
w'hich,  after  rain,  always  looks  red,  which  some  have  attributed  to 
a very  bloody  sweat  of  the  earth,  as  crying  to  heaven  for  revenge 
of  so  great  a slaughter.” 

(45.)  But  not  only  have  we  at  times  showers  of  the  so-called 
red  or  bloody  snow,  rain,  &c.,  and  gory  dew,  ice,  and  so  forth, 
produced  as  above  explained,  but  occasionally  these  storms  and 
dews  are  found  of  different  colours,  as  green,  blue,  and  yellow. 
These  analogous  phenomena  are  owing  to  plants  not  very  dif- 
ferent in  their  nature:  the  blue  to  Byssus  cobaltiginea,  the 
green  to  Palmella  botryoides,  the  yellow  to  Lepra  candelaris 
or  chlorina,  and  other  tints  to  other  plants.  “ Both  snow  and 
ice  were  seen  stained  with  red,  green,  and  blue,  by  the  late 
expedition,  under  Baron  Wrangel,  to  the  Frozen  Ocean,”  (N. 
L.  S.;)  and  Humboldt  says,  that  red  hail  has  been  seen  to  fall 
at  Paramo  de  Guanacos,  on  the  road  from  Bogota  to  Popayan. 
Agardh,  in  an  interesting  memoir,  mentions  several  of  these 
supposed  preternatural  occurrences,  that  in  different  ages  have 
been  recorded;  some  of  which  have  been  looked  upon  as  direct 
signs  of  the  anger  of  the  Deity.  The  learned  professor  ob  - 
serves,  that  red  snow  is  very  common  in  all  the  alpine  districts 
of  Europe;  where  it  is,  most  probably,  of  the  same  nature  as  that 
brought  from  the  north  pole  by  Captain  Ross.  Saussure  saw  it  in 
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abundance  on  Mount  Brevern,  in  Switzerland,  frequently  among 
the  Alps,  and  elsewhere;  Ramond  found  it  on  the  Pyrenees,  and 
Sommerfeldt  in  Norway.  In  March  1808,  the  whole  country 
about  Cadore,  Belluno,  and  Feltri,  was  in  a single  night  covered 
to  the  depth  of  twenty  centimetres,  with  a rose-coloured  snow;  at 
the  same  time,  a similar  shower  was  witnessed  on  the  mountains  of 
Veltelin,  Brescia,  Krain,  and  the  Tyrol.  A similar  one  occurred 
at  Tolmezzo,  in  the  Friaul,  between  the  5th  and  6th  of  March, 
1803;  and,  on  the  15th  of  April,  red  snow  fell  on  the  mountains 
of  Toual,  in  Italy.  But  the  most  remarkable  red-snow  shower  on 
record  was  that  which  fell  on  the  night  between  the  14th  and  15th 
of  March,  1823,  in  Calabria  Abruzzo,  in  Tuscany,  and  at  Bologna'; 
consequently,  along  the  whole  chain  of  the  Apennines. 

Agardh  considers  this  remarkable  substance  to  be  referable  to 
the  lowest  order  of  the  Algse,  and  to  stand  as  a distinct  genus,  which 
he  calls  Protococcus,  upon  the  very  limits  of  the  animal  and  vege- 
table kingdoms.  Saussure,  indeed,  by  finding  that  the  red  snow 
of  the  Alps  gave  out,  when  burnt,  a smell  like  that  of  plants,  con- 
cluded that  it  was  of  vegetable  origin;  but  he  supposed  it  to  consist 
of  the  farina  of  some  plant;  although  he  could  neither  account 
for  its  having  ascended  to  such  elevated  regions,  nor  mention  a 
plant  whose  farina  is  of  that  colour. 

“ Besides  the  (gory  dew)  Palmella  cruenta,  which  is  similar  in 
its  structure  to  the  red  snow  plant,  other  low  vegetable  productions 
have  been  noticed  by  different  authors  as  possessing  a similar  co- 
lour: such  are  the  Leprarici  kermesina,  which,  by  the  way,  is 
considered  only  a particular  state  of  the  red  snow  plant  itself,  and 
the  Byssus  cobaltiginea.  These  are  always  found  in  situations  in 
which  they  are  exposed  to  the  intense  action  of  light,  such  as  vast 
plains  of  snow,  or  masses  of  glittering  limestone ; whence  it  is 
inferred,  that  the  colour  of  the  red  snow  is  attributable  to  the 
action  of  light,  modified,  in  some  mysterious  manner,  by  the  nature 
of  the  body  on  which  it  strikes:  in  confirmation  of  which  hypo- 
thesis, it  is  remarked  that,  when  Lepraria  kermesina  is  found  under 
the  stems  of  trees,  stones,  or  in  the  crevices  of  rocks,  where  light 
can  scarcely  gain  admittance,  its  colour  gradually  passes  from  red 
to  green. 

“ The  chief  difficulty  in  the  way  of  this  explanation  of  its  nature, 
is  in  the  statements  of  so  many  observers,  that  the  red  snow  falls 
from  the  air.  Professor  Agardh,  however,  attempts  to  parry  this  by 
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shrewdly  remarking,  that,  as  all  the  persons  who  mention  its  fall 
agree  that  it  fell  in  the  night,  such  a statement  is  as  much  as  to  say 
that  no  one  saw  it  fall.  He  is  of  opinion,  that  the  Protococcus, 
or  red  snow,  is  called  into  existence  by  the  vivifying  power  of  the 
sun’s  light,  after  its  warmth  has  caused  the  snow  to  dissolve,  and 
accompanied  with  that  incomprehensible  power  in  white  snow  of 
producing  a colour;  and,  moreover,  that  it  first  attracts  the  eye 
when  there  is  a considerable  quantity,  in  the  same  way  that  we  do 
not  see  the  colour  of  the  drops  of  water  till  they  have  accumulated 
in  the  ocean.”  ( News  of  Literature  and  Science.) 

(46.)  Notwithstanding  the  ingenuity  of  Agardh’s  reasoning,  it 
appears  to  me  much  more  probable  that  the  red  snow  does  really 
sometimes  fall,  and  that  the  small  plants  of  which  it  consists  are  at 
at  least  occasionally  of  atmospheric  growth:  for,  allowing  the  Pro- 
fessor’s argument  its  full  strength,  and  allowing  that  the  showers 
have  been  chiefly  nocturnal,  and  that  they  have  first  been  observed 
early  in  the  morning;  and  disregarding  the  evidence  of  those  who 
state  that  they  have  been  seen  to  fall,  the  sudden  appearance  of  the 
plants  over  such  immense  tracts  of  country  as  “along  the  whole 
range  of  the  Apennines”  can  scarcely  be  accounted  for  by  progres- 
sive propagation,  however  rapid,  or  by  any  other  means  than  their 
aerial  transportation.  That  such  migration  is  probable,  will  be 
admitted  by  all  who  know  that  the  propagating  organs  of  these 
plants  are  of  extreme  minuteness,  that  they  evaporate  like  steam, 
and  rise  like  smoke  and  dust  into  the  air;  in  the  different  strata  of 
which  they  may  float,  and  be  borne  about  by  winds,  until  the 
cellules  have  absorbed  so  much  atmospheric  moisture  as  to  be  of  a 
greater  specific  gravity  than  the  medium  which  has  hitherto  borne 
them  up.  This  view  will  likewise  account  for  their  inclusion  in 
the  red  hail,  the  appearance  of  which  is  otherwise  unexplained;  for 
that  it  falls  is  without  question  : and  that  there  are  situations  which 
will  afford  abundant  migratory  supplies,  is  evident  from  Captain 
Ross’s  statement,  that  the  mountains  he  found  covered  with  red 
snow  are  about  eight  English  miles  in  length,  and  six  hundred  feet 
in  height.  The  red  snow  he  also  observed  to  penetrate,  in  Some 
places,  to  a depth  of  ten  or  twelve  feet ; and  he  says,  it  seemed  to 
have  existed  long  in  the  same  state. 

(47.)  There  are  excellent  figures  of  the  red-snow  plant,  both  in 
Brande’s  “Journal  of  Science”  and  Greville’s  “Cryptogamic 
Flora:”  the  latter,  however,  being  the  most  satisfactory  in  its  de- 
tails, has  been  the  authority  to  which  we  have  deferred. 
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a,  b.  Proto-coccus  nivalis,  or  red 
snow,  on  blue  and  pale  limestone, 
from  the  island  of  Lismore. 

g.  Ditto,  on  a leaf,  from  the  same 
place,  bolh  natural  size. 

c.  A group  of  globules. 

d.  Globules,  with  their  subjacent 
gelatine,  or  thallus  removed  from  the 
stone. 

e.  Mature  globules,  mixed  with 
younger  ones. 

f.  Mature  globules,  some  entire, 
some  burst,  and  the  escaped  granules 
lying  on  the  slimy  thallus. 

h.  Young  globules,  of  different 
ages. 

i.  Granules  more  or  less  magni- 
fied. 

j.  Full-sized  globule. 

k.  Globules  after  the  granules 
have  been  discharged. — Grev.  C.  F. 
251. 

(48.)  These  simple  plants,  some  of  which  constitute  the  so- 
called  red  snow,  and  hail,  and  rain,  and  dew,  and  others,  which 
consist  of  one  or  several  cellules,  distinct  or  coadunate,  give  way 
to  more  advanced  and  regular  structures  in  the  Confervina,  or 
Boneworts ; and  these,  again,  to  the  higher  grades  immediately 
contingent,  known  familiarly  as  sea-weeds,  lavers,  or  kelp-ware. 

(49.)  The  Sea-weeds,  oi'Fucales,  are  followed  by  the  land-flags, 
Lichens  or  Lichenales,  which  latter  have  been  called  Alga  atria, 
to  distinguish  them  from  their  aquatic  allies;  and,  as  they  affect  a 
very  different  station,  they  exhibit,  as  they  leave  the  water,  several 
important  modifications  of  structure,  to  fit  them  for  the  peculiar 
functions  they  are  destined  to  perform. 

(50.)  The  sea-weeds,  or  rack-ioorts,  (Fucales,  Phycse,  or 
Thalassiophyta,)  including  the  Lavers  (Ulvime,)  and  the  Kelp- 
ware  (Fucinse),  are  generally  water  plants,  scarcely  ever  growing 
in  situations  that  are  not  frequently  submerged.  The  lichens,  on 
the  contrary,  are  as  universally  aerial  plants,  affecting  often  pecu- 
liarly arid  sites;  fixing  their  shield-like  bases  on  bare  and  barren 
rocks,  or  dead  but  not  rapidly  decaying  timber;  and.  when  grow- 
ing upon  living  trees,  not  deriving  nourishment  therefrom.  Hence 
being  what  are  physiologically  termed  Epiphytes,  to  contradistin 
guisli  them  from  the  true  parasites,  such  as  fungi,  which  not  only 
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grow  upon,  but  draw  their  nourishment  from,  the  other  vegetables 
to  which  they  are  attached. 

The  marine  Algee  were  formerly,  for  the  most  part,  included 
in  the  single  genus  Fucus,  as  the  land-flags  were  in  the  single 
genus  Lichen,  but  the  groups  of  species  are  in  both  as  generi- 
cally  distinct  as  in  any  equivalent  orders  of  terrestrial  plants; 
and  hence  they  are  now  considered  and  named  as  such.  The 
aquatic  flora,  so  long  neglected, — that,  what  was  formerly  consi- 
dered knowledge  can  be  regarded  as  little  more  than  a veil  for 
ignorance, — has,  by  modern  research,  been  already  made  a very 
important  and  interesting  branch  of  study ; and  it  promises  to 
become  much  more  so,  as  they  well  know  who  ever  have  explored 
the  vegetation  of  the  sea,  and  all  will  soon  confess,  who  shall,  like 
us, 


“ Still  tread,  from  rock  to  rock,  in  pleasing  trance, 
And  note  the  novel  forms  that  deck  the  sides 
Or  float  upon  the  surface ; too  fair 
Either  to  be  divided  from  the  place 
On  which  they  grow,  or  to  be  left  alone, 

To  perish  in  their  beauty.” 


(51.)  The  history  of  the  Fuci,  as  yielding  iodine  and  kelp,  two 
such  valuable  articles  in  medicine  and  commerce,  affords  an  in- 
structive lesson  to  those  persons  who  hastily  and  presumptuously 
condemn  all  things  as  useless,  the  use  of  which  they  know  not:  for 


Fucus  vesiculosus,  or  Bladder-wrack. 

(«)  Upper  part  of  the  frond,  with  .several  terminal  coucepticles. 

(//)  Section  of  a conceptacle. 

(e)  A globular  mass  of  spores  and  filaments  removed  from  the  conceptacle 

( d ) The  filaments  and  spores  still  further  magnified. 

(e)  Filaments  that  issue  from  the  pores  of  the  frond. 
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that  very  weed  confers  great  benefits  on  man,  who  for  ages  stigma- 
tized it  as  the  synonyme  of  things  most  vile  and  worthless,  use- 
less and  dispised.  “Alga  inutilis,”  exclaims  an  ancient  poet; 
“ Vilior  alga  est ” in  atone  of  contumely,  he  adds;  “ Refun- 
ditur  alga,”  repeats  another  bard;  the  sea  itself  spurns  forth  the 
worthless  flag:  that  flag,  the  gathering  of  which  for  years  enriched 
both  peer  and  peasant  on  our  northern  coasts;  the  very  flag  that 
now  affords  the  iodine  which  really  does  relieve  that  evil  which  the 
manus  regalis,  the  boasted  royal  touch  (if  it  ever  benefited  the 
superstitious)  so  long  has  failed  to  cure. 

(53.)  The  Lichens  are  plants  familiarly  known  even  to  the  least 
observant,  as  giving  much  of  the  venerable  air  of  antiquity  to  aged 
trees,  by  covering  their  broken  limbs,  and  reconciling  the  beholder 
to  the  deformity  of  decay.  They  likewise  impart  that  subdued 
appearance  and  softness  in  colour  and  in  outline  which  renders  an- 
cient buildings,  by  their  calm  grandeur,  peculiarly  impressive: 
hence,  in  our  language,  often  so  admirably  expressive,  they  have 
been  called  “ time-stains”  a name  which  may  vie  in  force  and 
elegance  with  any  that  in  any  other  tongue  they  have  hitherto 
obtained,  and  which,  though  long  all  but  obsolete,  may  well  de- 
mand its  restoration  to  general  favor. 

The  lichens  afford  several  valuable  dyes,  a few  drugs,  and 
occasionally  some  food  to  man,  though  much  more  to  certain 
beasts:  for  example,  the  Cenomyce  rangiferina,  or  rein-deer  moss, 
is  the  chief  support  of  the  Lapland  herds.  But  the  immediate 
uses  made  of  these  plants  by  us  are  insignificant,  indeed,  when 
compared  with  the  functions  they  perform  in  the  general  economy 
of  nature:  here  their  utility  is  vast,  and  their  value  may  almost  be 
stated  to  be  in  an  inverse  ratio  to  their  size. 

(54.)  Linnaeus  called  the  Algae,  Vernaculi,  or  bond  slaves,  re- 
garding them  as  being  fettered  to  the  rocks  on  which  they  grow. 
The  title  is  particularly  appropriate,  and  especially  when  applied 
to  the  lichens,  which  are,  as  it  were,  chained  to  the  soil  they  labour 
to  improve  for  the  benefit  of  others,  though  from  it  they  derive  no 
nourishment  themselves. 

The  first  conquests  of  life  over  death,  the  first  inroads  of  fertility 
on  barrenness,  are  made  by  the  smaller  lichens,  which,  as  Humboldt 
has  well  observed,  labour  to  decompose  the  scorified  matter  of 
volcanoes  and  the  smooth  and  naked  surfaces  of  sea-deserted  rocks, 
and  thus  to  “extend  the  dominion  of  vitality.”  These  little  plants 
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will  often  obtain  a footing  where  nothing  else  could  be  attached. 
So  small  are  many,  that  they  are  invisible  to  the  naked  eye,  and 
the  decay  of  these,  when  they  have  flourished  and  passed  through 
their  transient  epochs  of  existence,  is  destined  to  form  the  first 
exuvial  layer  of  vegetable  mould;  succeeding  generations  give 
successive  increments  to  the  soil,  thus  forming,  from  which  men 
are  to  reap  their  harvests,  and  cattle  to  derive  their  food;  from 
which  hereafter  forests  are  designed  to  spring,  and  from  which 
future  navies  are  to  be  supplied. 

But  how  is  this  frail  dust  to  maintain  its  station  on  the  smooth 
and  polished  rock,  when  vitality  has  ceased  to  exert  its  influence, 
and  the  structure  that  fixed  it  has  decayed  ? This  is  a point  which 
has  been  too  generally  overlooked,  and  yet  which  is  the  most  won- 
derful provision  of  all : the  plant,  when  dying,  digs  for  itself  a 
grave,  sculptures  in  the  solid  rock  a sepulchre  in  which  its  dust 
may  rest.  For  chemistry  informs  us  that,  not  only  do  these  lichens 
consist  in  part  of  gummy  matter,  which  causes  their  particles  to 
stick  together,  but  that  they  likewise  form,  when  living,  a conside- 
rable quantity  of  oxalic  acid;  which  acid,  when  by  their  decay  set 
free,  acts  upon  the  rock,  and  thus  is  a hollow  formed  in  which  the 
dead  matter  of  the  lichen  is  deposited.  Furthermore,  the  acid,  by 
combining  with  the  limestone,  or  other  material  of  the  rock,  will 
often  add  an  important  mineral  ingredient  to  the  vegetable  mould; 
and  not  only  this,  the  moisture  thus  conveyed  into  the  cracks  and 
crevices  of  rocks  and  stones,  when  frozen,  rends  them,  and,  by 
continual  degradation,  adds  more  and  more  to  the  forming  soil. 
Successive  generations  of  these  bond-slaves  successively  and  inde- 
faligably  perform  their  duties,  until  at  length,  as  the  result  of 
their  accumulated  toil,  the  barren  breakers,  or  the  pumice  plains 
of  a volcano,  become  converted  into  fruitful  fields. 

MUSHROOMS,  OR  FUNGI. 

(55.)  The  Fungi  form  a large  and  very  curious  and  important 
class  of  vegetables,  differing  little  in  the  lower  grades  from  se- 
veral types  of  Algae,  and,  indeed,  often  considered  as  of  inferior 
rank  in  the  general  scale  of  creation.  They  are  simple  in  their 
structure  and  rapid  in  their  growth,  and,  although  parasitic,  for 
the  most  part  grow  upon  lifeless  organic  matter,  which  they  ra- 
pidly decompose,  and  speedily  remove;  thus  making  what  has 
become  useless  to  itself  useful  to  its  survivors.  For  these  duties 
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they  are  peculiarly  fitted  by  their  wandering  habits,  whence,  by 
Linnaeus,  they  were  figuratively  called  vagrants,  or  “ Nomades.” 
On  weak  and  sickly  plants  these  parasites  abound;  hence,  they 
are  often  supposed,  as  blights  and  blasts,  to  produce  the  diseases 
they  attend.  They  likewise  flourish  most  luxuriantly  amongst 
refuse  matters,  muck,  and  offal;  and  often  in  great  part  form  what 
is  called  mustiness,  mouldiness,  or  mildew:  hence,  indeed,  they 
have  been  named  respectively  Brands,  Musts,  Moulds,  Mildews, 
Mushes,  Mushrooms,  &c. 

(56.)  The  botanical  term  fungi  (a  word  which  has  now,  very 
properly,  become  almost  naturalized  to  our  tongue,)  is  peculiarly 
expressive  of  the  functions  these  plants  perform,  whether  it  be 
immediately  derived  from  funus  and  ago,  as  indicative  of  their 
office,  the  removal  of  the  dead,  or  intermediately  from  fungor,  to 
discharge  or  execute  a duty. 

(57.)  The  natural  history  of  these  plants  is  one  replete  with  in- 
terest and  wonder,  and,  notwithstanding  the  little  attention  they 
commonly  excite,  they  are  constantly  labouring  for  the  general 
advantage.  The  quickness  of  their  growth  is  astonishing,  and  the 
rapidity  of  their  increase  all  but  past  belief.  The  Phalli,  the  struc- 
ture of  which  is  so  curious  as  to  seem  almost  paradoxical,  extend 
themselves  in  height  six  inches  within  an  hour.  The  Bovista,  or 
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a.  Phallus  indusiatus. 

a.  Root. 

b.  Volva,  or  wrapper. 

c.  Columella,  or  stipes. 

d.  Veil. 

e.  Pileus,  or  cap. 
/.Central  channel, run- 
ning through  the  plant. 

b.  Young  Clathrus,  en- 
closed in  volva. 

c.  Laternea  triscapa. 

a.  Torn  volva. 

b.  Trifid  stipes. 

c.  Pileus. 


bull-puff-ball,  has  been  computed  to  grow  at  the  rate  of  many  million 
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cells  per  minute,  upwards  of  a million  per  second;  and  to  be,  when 
at  maturity,  so  many  times  larger  than  when  beginning  to  germi- 
nate, that  figures  shrink  from  the  expression  of  the  sum.  Further- 
more Fries  asserts  that  he  has  counted,  in  a single  individual  plant 
of  the  smaller  kinds,  called  smuts,  10,000,000  sporules,  so  subtile 
that  they  rise  into  the  atmosphere  like  smoke;  and  hence,  al- 
though lost  in  astonishment  at  their  prolific  powers,  our  wonder 
ceases  that  they  should  be  everywhere  dispersed,  and  colonize 
every  spot  that  affords  fit  nutriment  for  their  growth. 

(58.)  The  Fungi  are  associable  into  three  chief  groups  or  orders. 
The  first  includes  those  known  familiarly  as  blights,  blasts,  and 
mildews,  called  collectively  the  Mucorales,  (the  Hypho-  and  Conio- 
mycetes  of  some  writers);  the  second,  the  puff-balls,  truffles,  and 
other  tuberiform  fungi ; hence  named  the  Tuberales,  (Gastromyci, 
or  Gasteromycetes;)  and  the  third,  the  common  eatable  and  poi- 
sonous mushrooms,  toadstools,  &c.,  the  Mycetales,  (the  Hymeno- 
myci,  or  Hvmeno-mycetes,  of  many  systems.)  But  of  each  of 
these  in  turn  hereafter. 


MOSSES,  OR  MUSCI. 

(59.)  The  mosses,  Musci,  (using  the  term  in  an  extended  sense, 
though  far  less  vaguely  than  formerly  was  done,  when  almost 
every  thing  moist  and  soft  was  called  a moss,)  will  include  in  one 
class,  along  with  the  frondose  mosses,  or  moss-worts  (Bryales  or 
Muscosae),  the  liver-worts  (Hepaticales  or  Hepatici),  and  the 
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a.  Jungermannia  ciliaris,  one  of  the  liverwort  mosses,  or  Hepaticales. 

b.  Bryum  undulatum,  a frondose  moss,  one  of  the  Bryales. 
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stone-worts  (Charales),  orders  which,  although  sufficiently  distinct, 
have  several  important  characters  in  common,  by  which  they  are 
associated  together  more  naturally  than  either  with  any  other 
class. 

(60.)  The  liverworts  (Hepaticales),  which  now  are  classed  with 
the  mosses,  were  formerly  considered  more  nearly  connected  to 
the  flags,  and,  indeed,  by  Linnaeus,  they  were  denominated  Algae 
hepatic®;  and  the  curious  stoneworts  (Charales)  have  likewise  in 
general  been  separated  too  widely  from  their  natural  allies,  whether 
arranged  with  the  Confervae  or  with  the  Ferns.  From  the  latter 
they  are  distinguished  by  their  simply  cellular  structure,  and 
from  the  former  by  the  evolution  of  a distinct  axis  of  growth, 
around  which  central  line  various  processes,  as  leaves  or  branches, 
are  arranged.  These  characters  associate  them  with  the  Musci, 
which  thus  exhibit,  by  their  more  elaborate  forms,  a further  stage 
of  vegetable  development.  Still  it  must  be  confessed  that  the 
Charales  are  apparently  the  least  normal  of  the  group ; yet  they 
seem  to  stand  more  fitly  here  than  elsewhere,  being  an  osculant 
or  connecting  link  between  this  region  and  the  next. 

(61.)  The  uses  of  mosses  are  great  in  the  general  economy  of 
nature.  Well  have  they  been  called,  by  Linnaeus,  her  ministers, 
(Servi,)  filling  up,  as  they  do,  and  consolidating  bogs,  clothing 
mountains  even  to  the  verge  of  perpetual  snow,  and  condensing 
the  moisture  of  the  atmosphere;  thus  giving  origin  to  rills,  and 
being  the  living  fountains  of  many  streams : but  of  their  functions 
more  hereafter. 

(62.)  With  the  Mosses,  the  first  region  of  the  vegetable  reign 
concludes,  in  which  the  three  classes,  Flags  or  Algae,  Funguses 
or  Fungi,  and  Mosses  or  Musci,  are  included;  three  classes  which, 
although  essentially  distinct  in  the  more  highly  developed  and 
normal  genera  of  each,  are  still,  on  their  confines,  scarcely  dis- 
tinguishable from  each  other.  The  simply  cellular  structure  of  the 
whole  is  their  chief  bond  of  union : in  this  they  all  agree ; and 
future  investigations  will  show  it  to  be  a most  important  diagnostic 
sign : hence  they  have  been  called  Cellulosee  or  Cellulares. 

(63.)  Furthermore,  the  fact  may  be  enunciated  that  these  vege- 
tables are  not  reproduced  by  seeds,  and,  as  they  can  therefore  have 
no  cotyledons  or  seed-lobes,  they  have  been  named  Acotyledons; 
as  stated  in  the  tabular  conspectus,  [§  21]  they  are  the  Musts, 
Must-allies,  or  Mosses,  of  our  rustic  dialects. 
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(64.)  In  most  languages  it  will  be  found  that  these  lower  tribes 
of  plants  have  originally  had  the  same,  or  nearly  similar,  appella- 
tions; and  that,  although  their  names  are  different  now,  the  diffe- 
rence often  consists  in  a mere  modification  of  the  original  term, 
and  that  all  may  be  traced  to  a common  root. 

(65.)  This  etymological  evidence  it  would  not  be  right  at  pre- 
sent to  dilate  on ; but  one  example  may  not  be  irrelevant,  to  show 
the  general  impression  which  their  most  obvious  characters  are 
calculated  to  produce. 

Our  word  moss  (which  the  Normans  gave  us  for  the  older  reet,) 
is  derived  immediately  from  the  Gallic  mousse , a term  of  exactly 
similar  meaning,  when  applied  to  plants,  but  which  also  signifies 
froth  or  lather,  and  is  itself  a derivation  of  mou , soft  or  loose, 
like  the  foam  of  the  sea  or  vesicles  of  lather;  analogous  to  our 
must  or  icort,  given  to  fermenting  liquors,  and  to  various  similar 
plants.  Hence  also  sea-weeds,  many  of  which  are  called  sea- 
froth,  sea- foam,  sea-membranes,  &c.,  as  already  shown,  are  called 
by  the  French  mousses  de  mer,  or  sea  mosses,  the  musci  marini  of 
the  older  writers,  the  f3pvov  eaXcarmov  of  Dioscorides  and  Pliny. 
Furthermore,  fungi,  or  mushrooms,  are  named  mousserons,  moss- 
allies;  which  is,  perhaps,  a contraction  of  mousseronde,  or  round, 
moss,  i.  e.  soft  or  puff  balls. 

(66.)  This  softness  of  texture  and  cellular  formation  seems  to 
have  given  names  to  almost  every  section.  Thus,  mouldiness  or 
mustiness  is  called  moississure  and  mucor;  mildew,  like  our  mild- 
dew,  serein  and  sideratio,  adverting  to  its  supposed  deposition  from 
the  atmosphere,  or  belief  that  the  affected  plants  were  star-struck; 
mucedo,  muceo,  and  mucus,  are  of  nearly  similar  import  to  each 
other,  and  to  our  muck  or  slime;  just  as  must  in  must-iness,  and 
mush  in  mush-room,  are  but  corruptions  of  moss,  or  mousse.  Hence 
the  whole  series  may  be  well  associated  under  the  common  names 
of  musts  or  mushes,  or  mush,  i.  e.  moss-allies,  technically  Myc- 
affines:  their  connexions  are  already  intimated  by  many  of  their 
names,  such  as  muscus,  a moss;  muces,  mousseron , or  mouceron,  a 
mushroom;  mousse  de  mer  and  jipvov  6aXao<Tiov,  sea-weeds.  My- 
cinema,  a doubtful  articulate  flag,  Cenomyce,  and  Bteomyces, 
genera  among  the  lichens,  with  various  others,  show  a similar 
affinity  to  be  recognized  by  other  people  and  in  other  languages, 
besides  by  ourselves  and  in  our  own. 
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FERNS,  OR  FILICES. 

(67.)  Linnaeus,  who  viewed  nature  with  the  kind  affections  of  a 
philosopher,  and  the  warm  imagination  of  a poet,  gave  to  the  ferns 
(Filices)  the  figurative  name  of  Novaccolce,  or  new  settlers;  and  no 
synonyme  could  more  happily  express  their  habits  and  general 
importance.  For  barren  tracts  are  colonized  by  ferns  long  before 
many  other  tribes  could  vegetate  thereon ; and  on  sterile  soils, 
where  other  plants  would  perish  for  want  of  food,  the  hardy  ferns 
find  sustenance  enough ; consequently,  in  such  situations  they 
flourish  and  abound,  unmolested  by  loftier  and  more  luxuriant 
shrubs  and  trees. 

(68.)  Ferns  are  truly  colonists,  and  to  fit  them  for  the  migra- 
tions they  are  destined  to  perform,  it  would  seem  as  if  nature, 
even  while  developing  their  organs  of  vegetation,  and  giving  them 
both  shrubby  and  arboreous  stems,  had  considerately  restrained 
an  equivalent  evolution  of  the  reproductive  system,  lest  they  should 
be  encumbered  by  weighty  seeds  in  their  successive  and  continued 
transits  over  large  tracts  of  land,  and  in  crossing  extensive  seas. 


a.  Cyathea  arborea,  a tree  fern, 
round  which  twines 

c.  Polypodium  crassifolium,  a 
scandent  fern. 

b.  Asplenium  rhizopbyllum,  an 
herbaceous  fern  with  rooting  fronds. 

d.  Equisetum  fluviatile,  a jointed 
fern. 

e.  Lycopodium  cernuum,  and 

f.  phlegmaria,  suttruti- 

cose  and  trailing  ferns. 

(Diet,  des  Sciences  Nat.) 


Hence,  instead  of  elaborate  fruits  and  seeds,  ferns,  with  the 
stems  and  nearly  the  foliage  of  palms,  have  spores  little  differing 
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from  those  of  mushrooms  and  of  mosses.  Like  them,  they  are 
most  prolific,  for  a single  frond,  and  one  fern  bears  many  fronds, 
has  been  computed  to  produce  upwards  of  a million  spores. 

(69.)  Like  the  musts  and  their  allies,  so  minute  are  the  repro- 
ductive spores  of  ferns  that  their  existence  was  even  for  a long 
time  doubted,  and  before  microscopes  exposed  them  to  our  sight, 
this  belief  was  common,  and  many  references  are  made  to  it  in  our 
older  writers.  Shakspeare,  in  allusion  to  this  then  popular 
opinion,  observes,  “ we  have  the  receipt  of  fern-seed,  we  walk 
invisible.” 

The  final  cause  of  this  reduced  development  appears  to  be,  that 
such  dust-like  spores  should  be  easily  transportable  from  place  to 
place  ; and  hence  it  is  that  barren  heaths,  and  coral  rocks,  and 
new  made  islands,  raised  probably  by  submarine  volcanoes,  after 
that  lichens  and  mosses  have  first  subdued  the  sterility  of  stone, 
are  colonized  by  ferns,  the  heralds  of  a more  luxuriant  vegetation, 
and  harbingers  of  plants  more  immediately  subservient  to  the  pur- 
poses of  man.  And  not  only  is  such  the  course  which  nature  now 
pursues  in  the  conversion  of  barren  into  fertile  soils,  but  geology 
informs  us  that  such  was  the  scheme  of  her  primaeval  operations  in 
preparing  the  earth  for  the  reception  of  man ; for,  from  the  strata 
in  which  ferns  are  found,  it  is  more  than  probable  that  they  pre- 
ceded and  prepared  the  way  for  the  introduction  of  many  other 
vegetables,  for  the  higher  animals,  and  for  the  human  race. 

(70.)  The  peculiar  characteristics  of  the  several  groups  of  moss- 
like, jointless,  and  jointed  ferns,  must,  from  the  limits  to  which  an 
introductory  sketch  is  of  necessity  confined,  be  reserved  for  subse- 
quent explanation ; but  this  need  not  be  regretted,  for,  as  the 
illustrations  successively  become  more  and  more  familiar,  they 
will  of  course  require,  in  this  bird’s-eye  view,  a less  and  less 
elaborate  description,  and  for  some  a mere  nominal  reference  will 
probably  suffice. 

(7 1.)  Hence,  the  grasses  and  the  sedges,  the  lilies  and  the  palms, 
the  pines,  &c.,  although  much  more  important  plants,  as  minister- 
ing more  immediately  to  the  comforts  and  conveniences  of  man, 
will,  from  their  being  so  much  more  familiar  to  all,  require  far 
less  descriptive  detail,  than  the  lower  classes  of  mosses,  flags, 
and  fungi ; many  of  which  are  comparatively  so  little  known,  and 
which  seemed,  therefore,  to  demand  in  this  preliminary  conspectus, 
the  most  particular  introduction. 
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GRASSES,  OR  GRAMINA. 

Saccharum  officinarum,  the  sugar  cane;  one  of  the  grasses. 

c.  A.  B. 


a.  An  entire  plant  diminished.  b.  Spikelet  of  flowers.  c.  A flower 
separate,  d.  Ditto,  opened  to  shew  the  stamens  and  pistils. 

(72.)  The  grasses  and  sedges,  though  in  some  features  similar 
to  the  shave-grass  ferns,  are  as  characteristically  distinguished  by 
the  higher  development  of  their  organs  of  reproduction,  as  the 
ferns  are  by  that  of  their  organs  of  nutrition.  In  this  class  it  is> 
that  true  flowers  are  first  observed,  and  the  fruit  no  longer  de- 
veloped as  spores,  but  in  the  form  of  grains.  Hence  they  have 
been  named  by  some  botanists,  in  reference  to  their  fruit,  Grani- 
ferce\  by  others,  referring  to  the  husks  within  which  their  flowers 
are  found,  Glumacece  ; and  by  others  again,  from  their  stalks, 
which  are  called  straws  or  culms,  Culmiferce. 

(73.)  The  grain-bearing,  husk-flowered,  or  straw-stalked  plants, 
of  the  Botanist,  are  the  grasses  and  sedges  of  the  farmer.  But  as 
these,  including  in  the  first-named  the  cereal  species  or  corn,  can 
no  longer  be  referred  to  the  single  genus  Gramen,  Gramina 
should  either  become  the  name  of  the  whole  order,  or,  should  this 
seem  objectionable,  they  might  be  called  collectively  Segetes,  or 
Grassedges,  (Gracarices,)  thus  avoiding  the  periphrases  Gramina 
et  Carices,  Grasses  and  Sedges  ; Plant®  Glumacese,  P.  Grani- 
ferae,  P.  culmifersc,  and  so  forth. 

(74.)  The  grasses  pass  by  the  reeds  and  canes  to  the  palms,  the 
rushes  and  the  lilies;  the  Palmce  et  Lilia  of  the  Linnsean  scheme; 
both  of  which  are  included  in  the  Palmares  of  our  scale. 
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PALM-LEAS,  OR  PALMARES. 


a.  Areca  catechu,  b.  Musa  paradisiaca.  c.  Agave  geminiflora. 
d.  Iris  germanica.  e.  Narcissus  poeticus. 


(75.)  This  class,  Palmares , contains  some  of  the  most  curious, 
splendid,  and  majestic  plants  existing,  which  Linnaeus  called  the 
Princes  ( principes ) and  Patricians  (patricii),  while  he  denominated 
the  grasses  the  Plebeians  ( plebeii ) of  the  vegetable  kingdom.  The 
tulip,  iris,  orchis,  and  banian  types  are  the  pride  of  our  gardens 
and  conservatories;  and  the  palms,  although  insignificant  when 
grown  in  our  largest  houses,  still  shew,  even  in  confinement,  what 
majestic  plants  they  must  be  when  flourishing  unrestrained  in  the 
wild  luxuriance  of  desert  nature : for  some,  with  erect  stems, 
attain  the  height  of  nearly  200  feet;  and  others,  that  are  climbing 
palms,  are  found  of  500  feet  in  length. 

(76.)  The  three  classes  forming  this,  the  second  region  of  the 
vegetable  reign,  include  plants  possessing  a very  peculiar  and 
characteristic  structure;  which,  although  pervading  all,  is  thought 
to  be  (though,  perhaps,  not  altogether  correctly)  more  decidedly 
developed  in  the  palms,  than  in  the  arboreous  ferns,  the  grasses, 
the  sedges,  or  any  of  the  other  sections. 

(77.)  This  structure  will  hereafter  be  fully  explained,  but  even 
now  the  fact  may  be  enunciated,  that  anatomical  investigations, 
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in  the  first  place  shew,  that  these  plants  consist  not  of  cells  alone, 
as  in  the  mosses,  funguses,  and  flags,  but  of  tubes  and  cells,  more 
or  less  irregularly  collected  into  fasciculi,  which  are  dispersed  in 
general  without  reticulations  in  the  leaves,  and  deposited  centrally 
within  the  stems.  That  the  stems  are  covered  externally  by  the 
squamous  remnants  of  the  successive  crops  of  leaves,  just  as  the 
bulb  of  a lily  is  by  its  scales  ; that  the  oldest  growths  are  likewise, 
as  in  the  bulbs  of  the  lily,  tulip,  onion,  hyacinth,  &c.,  external ; 
and  the  newer  growths  mostly  internal;  so  that  the  parts  first 
formed  are  gradually  forced  outwards  and  distended,  until  they 
become  so  far  indurated  as  not  to  yield  further  to  pressure  from 
within.  Hence,  when  this  hardened  girth  has  once  been  formed, 
the  stems  never  after  increase  in  thickness,  how  much  soever  they 
may  increase  in  height. 

(78.)  From  this  law  of  evolution  a very  important  character 
results ; for,  as  the  stems  in  general  can  never  increase  in  girth, 
and  the  successive  crops  of  fruit  and  leaves  can  only  be  supported 
by  maintaining  a communication  with  the  roots,  by  successive 
internal  deposits  of  adducent  and  reducent  vessels;  so  when 
the  first  formed  cylinder  is  filled  with  fibres,  year  after  year  con- 
densed, a period  at  length  arrives  when,  the  internal  space  being 
filled,  no  further  deposits  can  take  place;  and  the  plants  inevita- 
bly die.  This  period  is  of  greater  or  less  extent  in  different  spe- 
cies; but,  however  great  it  may  be,  a limit  is  fixed  in  early  life  to 
their  duration,  beyond  which  they  cannot  pass.  Life  being  to 
them  but  a preparation  for  death;  and  the  very  means  by  which 
they  subsist,  renders  their  extinction  progressively  more  certain. 

(79.)  In  different  palms  the  diameter  thus  first  formed  varies, 
and  the  height  to  which  they  grow  is  various  likewise ; but  to 
whatever  extent  either  may  proceed,  the  one  is  decidedly  the  limit 
of  the  other;  for  every  additional  bud  or  crop  of  leaves  depositing 
its  fibres  in  the  centre  of  the  stem  renders  the  mass  more  dense, 
and  more  and  more  confirms  the  outer  ring,  which,  when  filled, 
will  permit  no  further  fibres  to  descend,  and  the  plant,  without 
redemption,  dies:  should,  however,  this  cylinder  be  cut  through, 
or  by  any  means  be  burst,  then  the  term  of  existence  may  become 
indefinitely  extended;  and  such  is  the  case  in  the  Dracaena;  and 
the  celebrated  one  in  Franqui’s  garden,  in  the  island  of  Teneriffe, 
is  probably  six  or  seven  hundred  years  of  age. 

(80.)  The  general  mode  of  growth  being  thus  internal,  has 
caused  the  whole  region  of  plants  in  which  it  is  found  to  prevail  to 
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be  called  Endogence,  or  inside  growing'  vegetables  ; as  the  previous 
region,  from  their  cellular  structure,  have  been  called  cellulosae, 
or  Telogence  and  Syngena.  The  term  of  their  existence  being 
fixed  during  their  earliest  years,  which  the  very  act  of  growth 
renders  more  and  more  inevitable,  and  which  is  strengthened  by 
their  strength,  may  not  improbably  have  led  the  ancients  to  apply 
the  name  Termes  to  a palm-tree,  as  well  as  to  the  fruit  branches  of 
other  plants,  when  plucked,  and  a period  put  to  their  existence  : 
and  hence  the  region  in  which  this  peculiar  characteristic  is  found 
to  prevail  may  be  called  Term-  affines,  as  indicative  of  this,  one 
of  the  most  notorious  diagnostic  signs. 

(81.)  Experiments  have  shewn  that  some  bulbous  plants,  when 
freely  supplied  with  water  and  with  abundant  food,  produce  more 
leaves  than  flowers,  and  not  unfrequently  the  blossoms  entirely  fail: 
nor  is  it,  until  the  supplies  become  diminished,  that  either  flowers  or 
seeds  are  formed.  This  is  a matter  of  experience  ; and  gardeners 
avail  themselves  of  the  knowledge  to  force  unwilling  plants  to 
blossom,  and  barren  trees  to  bear.  A somewhat  similar  pheno- 
menon is  observable  among  certain  palms,  and  may  not  improbably 
be  accounted  for  on  similar  principles.  For  example,  the  Talipot, 

with  its  majestic  columnar  stem, 
equalling  in  height  the  main-mast 
of  a man-of-war,  and  bearing  an- 
nually, through  ages,  its  royal 
crown  of  gigantic  leaves,  never 
flowers  but  once.  The  foliage  is 
luxuriant  in  the  extreme,  one  leaf 
being  sometimes  five  and  thirty 
feet  in  circumference  and  large 
enough  to  cover  thirty  or  forty 
men  : and  this  very  luxuriance  in 
leaves  is  probably  the  cause  of 
its  continued  barrenness  in  flow- 
ers. But  towards  the  close  of 
its  existence,  and  when  the  stem 
has  become  so  far  indurated  that 
fresh  ducts  from  the  terminal 
buds  cannot  readily  descend, 

Corypba  Umbraculifera. — The  Talipot  Palm. 

o 
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when  the  supplies  of  food  are  curtailed,  and  its  last  effort  to 
live  brings  inevitable  death;  then  the  Corypha  blossoms  and  its 
beautiful  flowers  which  smell  so  strongly  that  they  can  be  per- 
ceived at  a great  distance,  are  succeeded  by  an  abundant  crop  of 
fruit;  one  tree  yielding  enough  to  supply  an  entire  country:  and 
thus  the  Corypha,  after  having  lived  so  long  for  itself,  dies  for  its 
posterity. 

(82.)  It  rarely  happens  among  the  palms,  and  not  frequently 
amongst  any  of  the  Term-affines , that  more  than  the  central  bud  is 
developed  ; and  hence  these  plants  are  seldom  branched ; and  their 
trunks,  when  elevated,  and  no  longer  creeping  stems  (rhizomata), 
are  for  the  most  part  cylindrical  or  nearly  so.  There  is  no  abso- 
lute necessity,  however,  for  this  abortion  of  the  lateral  buds,  and 
hence,  occasionally  an  extra  one  is  developed  and  forms  a branch. 
In  some,  as  the  Theban  Doom-palm,  (Cucifera  thebaica  or  Hy- 
phaene  coriacea,)  two  buds  are  naturally  and  equally  developed,  so 
that  the  stem  becomes  repeatedly  forked  (bifurcate.) 

(83.)  In  certain  grasses  likewise,  as  the  bamboos,  the  stems  are 
branched,  and  various  exceptions  to  the  general  law  are  known, 
which  hereafter  will  be  detailed,  and  which  circumstances  render 
Term-affines  a preferable  name  to  Termites,  the  use  of  which, 
moreover,  is  now  forbidden  from  its  being  appropriated  by  zoolo- 
gists to  a destructive  tribe  of  ants;  and  far  preferable  to  either 
Monocotyledones  or  Endogense,  as  they  are  not  universally  either 
one-lobed  or  inside-growing  plants. 

ZAMIAS  AND  PINES,  ZAP1NI. 

(84.)  Zamice , or  Zemice,  names  given  by  the  ancients  to  the 
cones  of  firs,  which,  being  left  to  open  ungathered,  they  believed  to 
injure  the  trees  and  lessen  the  following  crop,  have  in  modern 
science  been  devoted  to  the  designation  of  several  curious  plants, 
which,  with  their  allies,  the  Cycases,  connect,  by  their  habit  the 
Ferns  and  Palms  of  the  Term-affines,  with  the  Pines  and  forest- 
trees,  to  which,  by  their  internal  structure,  they  are  found  to  be 
legitimately  allied. 

(85.)  Hence  this  first  class  of  the  third  region,  including  the 
Zamice  and  Pini,  may,  to  avoid  a periphrase,  be  called  Za-pini, 
and  the  two  orders  it  contains,  the  Zamiales  and  Pinealcs. 
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a.  Abies  excelsa. 

b.  Thuja  pendula. 


c.  Cycas  circinalis,  male. 

d.  female. 


(86.)  The  naked  seeds  and  peculiarly  porous  wood-vessels, 
which  so  closely  associate  these  plants,  otherwise  at  first  sight 
apparently  dissimilar,  are  characters  but  comparatively  a short 
time  known;  and  therefore,  previous  to  their  discovery,  the 
Cycases  and  Zamias  were  arranged  by  some  authors  with  the 
Ferns,  on  account  of  their  gyrate  vernation,*  and  by  others  with 
the  palms,  on  account  of  their  simple  stems. 

(87.)  But  the  internal  structure  of  these  plants  differs  greatly  both 
from  the  Ferns  and  from  the  Palms,  for  although  not  to  the  fullest 
possible  extent  confirmed,  still  their  growth  and  annual  deposits 
are  decidedly  external ; they  increase  in  thickness,  and  the  layers 
of  vessels  which  constitute  their  wood  are  stratified,  each  succeed- 
ing year  external  to  those  of  the  preceding;  a character  which  is 
common  to  this  region,  and  which  forms  a strong  contrast  with  the 
internal  growth  of  the  Term-affines. 

(88.)  Hence  the  plants  in  this  region  increase  in  girth  as  well  as 
height,  and  have  no  determinate  period  assigned  for  their  duration. 
These  circumstances  are  indicated  by  their  collective  name,  Cres- 
caffines,  or  cress-allies ; and  among  them  will  be  found  examples 
of  the  tallest,  the  largest,  and  the  oldest  vegetables  existing. 

(89.)  From  the  external  growth  and  exterior  deposition  of 
wood,  these  plants  have  been  likewise  called  Exogence,  or  outside 


* Curling  inwards  of  the  leaves  or  fronds  as  in  Cyathea,  vid.  page  18. 
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r/roiuers,  and  they  have  also  had  other  names  indicative  of  other 
characters,  to  which  reference  shall  be  made  hereafter. 

(90.)  Zamias  and  Cycases,  neither  being  indigenous  to  this 
country,  nor  naturalized  to  our  climate,  Firs,  Larches,  Yews, 
Cypresses,  and  Cedars,  are  among  the  most  familiar  examples  of 
the  first  class  of  the  Crescaffines,  which  is  distinguished  from  the 
succeeding,  not  only  by  the  peculiar  structure  of  the  wood,  but 
also  by  the  seeds  being  naked,  i.  e.  not  furnished  with  an  especial 
covering  or  seed-vessel,  as  in  the  following  group:  hence  their 
descriptive  synonyme,  Plantae  gymnospermee ; but  as  this  term 
has  been  otherwise,  though  generally  incorrectly  used,  and,  as  it 
is  not  applicable  to  these  plants  alone,  perhaps  a name  compound- 
ed of  the  appellations  of  the  most  important  genera  and  orders  it 
contains,  may  be  esteemed  more  fit  to  designate  the  class,  such 
as  Zapini,  i.  e.  Zamiae  et  Pini,  as  before  observed. 

By  some  the  Zamiales  have  been  called  Cycadece,  and  the 
Pineales,  Coniferce;  but  both  orders  are  equally  coniferous,  while 
the  latter  does  not  include  universally  cone-bearing  plants;  hence 
this  is  a collective  rather  than  a distinctive  term,  and  as  such  it 
has  been  used,  although  disadvantageously  by  others : and  there- 
fore it  is  now  proposed  to  supersede  it  by  the  compound  appel- 
lation above  described. 

(91.)  Pines,  which  rank  among  our  loftiest  trees,  are  seldom 
known  in  this  country  to  exceed  a hundred  feet  in  height,  such 
plants  are  not  to  be  compared  with  the  magnificence  of  the  New 
Zealand  and  Canadian  species,  which  tower  from  one  to  two,  and 
even  to  three  hundred  feet  in  height,  maintaining  at  the  same 
time  a proportionable  girth.  One  tree,  indeed,  I have  had  an 
account  of,  which  grew  in  New  South  Wales,  which  is  said  to 
have  exceeded  400  feet  in  height,  being  higher  than  the  cathedral 
of  St.  Paul,  (but  not  being  a pine  it  should  rather  be  mentioned 
when  treating  of  the  succeeding  class,  were  it  not  as  well  to  collect 
the  chief  of  the  crescaffines  together,)  and  we  are  told  that  an 
American  cypress  is  now  existing  that  measures  above  a hundred 
feet  in  girth. 

CRESSELS,  FRUGES,  OR  EUCAR1EE. 

(92.)  The  Herbs  and  Trees  (Herbae  et  Arbores)  of  Linnaeus, 
figuratively  called  by  him  the  Nobles  and  Elders,  (Nobiles  et 
Proceres,)  of  the  vegetable  kingdom,  and  amongst  which  he  dis- 
tinguished those  bearing  arms  (such  as  thorns  and  prickles)  as 
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Warriors  (Milites)  that  not  only  thus  defend  themselves,  but  also 
protect  otherwise  defenceless  vegetables  from  the  aggressions  of 
animals,  were  collectively  denominated  by  Hill,  Plants  or  Plantse, 
under  which  common  name  he  included  all  those  species  which 
were  not  reducible  to  any  of  his  six  previous  classes,  Fungi,  Algae, 
Musci,  Filices,  Gramina,  et  Palmae. 

(93.)  But  the  plants  of  Hill,  thus  negatively  defined,  formed 
such  an  extensive  group  of  faintly  characterized  and  heterogeneous 
sections  that  the  term  plant,  instead  of  being  restrained  even  to 
the  extent  that  he  designed,  has  long  been  used  as  a synonyme 
for  vegetable;  and  the  herbs  and  trees  both  of  Linnaeus  and  the 
older  writers,  are  so  inseparable,  and  (as  systematic  groups)  so 
ill-defined,  that  the  words  are  now  indifferently  employed,  in 
almost  every  class,  merely  to  distinguish  the  larger  and  perennial, 
from  the  smaller  and  more  transitory  species. 

(94.)  Hence  reformation  was  greatly  needed  here,  and  the 
group  has  been  entirely  remodelled  and  recast ; many  sections 
have  been  excluded,  and  other  arrangements  made.  But,  notwith- 
standing these  exclusions,  the  class  still  remains  very  large;  yet, 
though  extensive,  it  is  now  well  characterized  and  easily  defined. 
For  the  seeds,  instead  of  being  naked,  as  in  the  Zamias  and  the 
Pines,  are  invested  with  a peculiar  covering  called  a pericarp,  or 
seed-vessel,  and  known  commonly  as  the  fruit ; such  as  the  fleshy 
part  that  is  eaten  in  the  melon  and  the  peach,  the  shell  or  pod 
that  is  thrown  away  in  the  nut  and  the  bean.  Hence  by  some 
botanists  these  vegetables  have  been  called  Exogence  Angiospermce, 
or  seed-vesselled,  to  contradistinguish  them  from  the  Exogence 
Gymnospermce,  or  naked-seeded  plants.  Richard  and  Bartling, 
who  regard  other  characters  as  more  distinctive  and  important, 
call  them  Exorhizcc  and  Gymnoblastce.  But  we  had  rather  name 
them,  with  special  reference  to  the  high  development  of  the  fruit 
and  seed,  Fruges , or  Eucarpce , Indeed,  this  latter  change  seems 
necessary,  from  the  exclusion  of  the  plants  which  form  our  seventh 
and  ninth  classes,  which  we  think  improperly  blended,  whether 
with  the  Angiospermae,  Gymnoblastae,  or  Exorhizse,  by  the  bota- 
nists who  use  those  names. 

(95.)  The  gymnospermous  Pineales  being  excluded  on  the  one 
hand,  and  the  evascular  Rafflesias  on  the  other ; the  Eucarpce  or 
Cressels,  much  as  they  may  differ,  and  much  as  they  do  vary  in 
size  and  in  duration,  are  mostly  coincident  in  their  radiate  and  stra- 
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tified  structural  arrangement;  and  all  in  the  exogenous  disposition 
of  their  tubes  and  cells,  by  which  characters  they  are  distinguished 
from  the  Selanthi ; and  in  the  constant  development  of  a seed- 
vessel  at  some  period  of  their  growth,  by  which  they  are  known 
from  the  Zapini. 

(96.)  Amongst  the  Fruges,  or  Eucarpa,  are  found  many  of  our 
culinary  vegetables,  known  commonly  as  cresses,  and  some  of  the 
most  elegant  of  our  garden  plants  : hence,  as  a distinction,  they 
might  familiarly  be  called  cressels ; sel,  as  in  seZago,  groundseZ, 
&c.,  indicating  worth  or  beauty. 

(97.)  To  illustrate  plants  so  well  known  seems  almost  a work  of 
supererogation ; and  yet  not  to  cite  examples  from  such  an  im- 
portant and  extensive  series,  might  appear  to  be  unpardonable 
neglect. 

Although  agreeing  in  their  common  and  essential  characters,  in 
no  class  is  there  exhibited  a greater  diversity  in  the  subordinate 
developments  and  the  secondary  modifications : and  hence  these 
plants  are  distributable,  and  have  been  distributed,  into  very 
numerous  types  and  sections.  These  will  hereafter  be  described  ; 
it  is  the  general  character  of  the  classes  and  the  regions  that, 
in  this  introductory  subjective  outline,  we  chiefly  desire  to  illus- 
trate. 

Let,  therefore,  the  Oak,  the  Chesnut,  and  the  Baobab,  as  being 

Golyno’s  Oak. 


the  most  familiar  and  noble,  serve  now  as  sufficient  illustrations. 
For  these,  besides  by  their  covered  fruits  exemplifying  the  class, 
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will,  with  the  fir,  the  yew,  and  the  cypress  of  the  Pineales,  mark 
most  strongly  the  all  but  unbounded  size  to  which  the  Cresc- 
affines  may  increase,  and  the  almost  indefinite  term  of  their 
duration. 

(98.)  In  my  “ Amaenitates  Querfieee,”  I have  collected  many 
records  of  extreme  size  and  age  in  trees,  especially  in  oaks;  several 
of  these  are  British,  and  some  are  still  existing.  Perhaps  the 
Tortsworth,  the  Salcey,  the  Allouville,  and  the  Cowthorpe  are  the 
most  interesting  and  curious  examples.  The  first-named  measures 
fifty-two  feet,  the  second  forty-six,  and  the  last,  at  its  lowest  level, 
seventy-eight  feet  round.  Baobabs,  however,  have  been  described 
still  larger : Adanson  measured  several  varying  from  seventy-four 
to  seventy-seven  feet  in  circumference ; and  Perrottet  and  Gol- 
worthy  mention  having  found  them  of  ninety,  and  occasionally 
even  exceeding  one  hundred  feet  in  girth. 

(99.)  The  ages  of  several  European  trees,  especially  chesnuts  and 
oaks,  have  been  satisfactorily  traced  by  records  through  many  cen- 
turies, and  of  that  of  others  a fair  estimate  can,  in  some  cases,  by 
other  means  be  formed.  Thus,  the  old  chesnut  of  Tortsworth  is 
known  to  have  numbered  above  seven  hundred,  and  is  calculated 
to  have  lived  upwards  of  a thousand  years.  The  age  of  the  Salcey 
oak  has  been  computed  at  above  a millenium  and  a half;  the  oak 
of  Allouville  is  believed  to  be  between  eight  and  nine  hundred 
years  of  age  ; and  the  Cowthorpe  oak  is  probably  more  than  twice 
as  old.  But  what  then  can  be  the  probable  age  of  the  still  larger 
Baobabs? 

(100.)  Of  the  natural  history  of  these  enormous  plants  too  little 
is  at  present  known  to  allow  any  positive  deductions  to  be  drawn 
from  their  size  alone : but  still  calculations  have  been  made,  although 
not  on  wholly  unexceptionable  data.  It  is  with  the  degree,  how- 
ever, that  I am  less  satisfied  than  even  with  the  kind  of  evidence 
adduced.  Furthermore,  I do  not  think  that  the  observations  have 
been  made  with  sufficient  care : for  trees  increase  very  irregularly 
in  the  several  radii  of  their  diametric  bulk ; and  if  three  hundred 
rings,  measuring,  say  three  feet  across,  be  granted  to  be  the  pro- 
duce of  three  centuries  on  one  side  of  a certain  tree,  and  that 
an  injured  or  wounded  side,  this  fact  alone  cannot  warrant  the 
conclusion  that  three  feet  of  the  diameter  measured  on  the  other 
or  unwounded  side,  or  in  another  tree,  have  likewise  been  three 
hundred  years  in  forming. 
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Adansonia  digitata. — The  Baobab. 


We  do  not  mean  to  say  that  the  evidence  is  bad  in  principle,  but 
that  not  enough  has  been  afforded  for  reducing  it  to  practice  ; and 
yet  on  such  evidence  it  is  by  some  botanists  of  celebrity  asserted, 
that  the  smaller  Baobabs  are  a thousand,  and  the  middling-sized 
ones  above  two  thousand,  years  of  age  ; and  hence,  forsooth,  that 
the  largest  which  have  as  yet  been  found  (exceeding  one  hundred 
feet  in  girth,)  must  have  lived  for  upwards  of  fifty  centuries  at 
least.  The  portrait  of  one  of  these  majestic  Baobabs,  which  is 
given  in  Macartney’s  Embassy,  whence  the  accompanying  figure 
has  been  taken,  is  one  of  those  upon  which  some  such  calcula- 
tions have  been  founded ; and  yet  it  would  seem  from  its  gemi- 
nate trunk,  to  be  an  instance  of  all  others  peculiarly  unfitted  for 
generalization. 

(101.)  But  however  this  may  be,  it  is  for  the  purpose  of  our 
present  illustrations,  a matter  of  comparatively  little  moment:  for, 
whether  the  Baobabs  have  numbered  quite  so  many  years  as  their 
admirers  contend  or  not,  their  antiquity,  doubtless,  is  extreme,  and 
their  sturdy  dwarfish  stature,  as  they  seldom  exceed  sixty  or 
seventy  feet  in  height,  must  favour  their  almost  indefinite  duration. 
Their  age,  even  at  the  lowest  computation,  will  form  a striking 
example  of  that  one  great  characteristic  of  these  plants  and  their 
allies,  the  structure  of  which  sets  naturally  no  limit  to  their  exist- 
ence: and  hence  it  is  that  they  have  been  called  the  Cress-allies, 
or  Cresc-ajjines. 

(102.)  It  must  not,  however,  for  a moment  be  supposed  that  all 
the  plants  included  in  this  region  are  essentially  so  long-lived,  fob 
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many  are  quite  ephemeral ; but,  however  long  or  short  a period 
they  endure,  their  structure  is  similar  to  that  of  the  most  long- 
lived  species;  and,  unlike  those  included  amongst  the  Termaffines, 
there  is  nothing  in  their  mode  of  growth  physiologically  incompa- 
tible with  indefinite  duration.  But  it  is  time  that  some  further 
account  be  given  of  the  examples  already  cited. 

(103.)  Seven  hundred  years  ago,  the  “great  chesnut  of  Tam- 
worth”  was  referred  to  in  writings  still  extant,  as  a signal  tree ; 
and  if,  in  the  reign  of  King  Stephen,  a.  d.  1 135,  it  was  called  the 
great  chesnut,  it  is  more  than  probable  that  it  has  bounded  the 
manor  of  Tamworth  (now  Tortsworth,)  for  upwards  of  a thousand 
years.  Some  time  since  it  measured  fifty-two  feet  in  circumfe- 
rence; and,  from  calculations  that  have  been  made,  it  is  believed 
that  in  its  youth  it  must  have  been  contemporary  with  the  Saxon 
Egbert.  I have  lately  made  inquiries  concerning  the  state  of  this 
venerable  tree,  and  learn,  with  satisfaction,  that  it  is  not  only  still 
alive,  but  flourishing  in  its  “green  old  age,”  and,  from  the  vigour 
its  shoots  evince,  it  will  probably  outlast  the  present  generation. 

The  accompanying  figure  is  of  a chesnut  of  still  more  enormous 
growth,  and  probably  of  still  more  lengthened  years:  it  is  the 
celebrated  Castagno  di  Cento  Cavalli,  the  monumental  ruins  of 


which  still  exist  on  Etna.  A traveller  of  credit  reports  this  tree 
to  measure,  round  those  isolated  parts,  which  were  evidently  once 
in  union,  a hundred  and  sixty  feet.  So  capacious  is  the  cavity  of 
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its  enormous  shell  that  the  peasants  have  built  a house  within  it, 
where  they  have  an  oven  for  drying  chesnuts  and  other  fruit;  and, 
with  an  ingratitude  which,  however,  is  not  without  a parallel,  they 
often  supply  themselves  with  fuel  from  the  sylvan  patriarch  that 
surrounds  and  shelters  their  abode.  By  some  persons  this  chesnut 
is  said  to  have  been  capable  of  containing,  or  rather  perhaps  of 
overshadowing,  a troop  of  a hundred  horsemen ; and  it  is  reported 
to  have  received  its  name  of  “the  hundred-horse  tree”  from  having 
afforded  shelter  to  Jean  of  Arragon,  and  her  attendant  nobility, 
amounting  to  that  number,  who  were  overtaken  by  a storm  on 
Etna.  It  is  well  known  that  she  passed  some  time  in  Sicily,  on  her 
way  from  Spain  to  Naples.  But  it  is  not  improbable  that  the  word 
cento  is  here  employed  indefinitely,  as  forty  was  by  the  Jews,  and 
score  still  frequently  is  by  us,  to  express  a multitude  or  many, 
rather  than  any  precise  or  definite  number. 

(104.)  The  oak  of  Allouville,  in  Normandy,  known  there  as  the 
Chene  Chapelle,  and  to  which  reference  has  been  made,  was, 
above  a century  and  a quarter  since,  converted  into  a place  of 
worship.  Its  trunk  was  at  that  time  hollow,  and  its  head  in  part 
decayed.  This  living  cavern  was  then  paved  and  roofed,  and 
divided  by  a floor  into  two  apartments:  the  lower  was  fitted  up  by 
the  Abbe  du  Detroit  as  a chapel,  and  the  upper  as  a chamber  for 
the  officiating  priest;  who  thus,  like  a second  Stylites,  might  dwell 
aloft  in  the  wilderness  alone. 

(105.)  The  caverns  in  hollow  oaks  are,  however,  seldom  devoted 
to  such  honourable  purposes:  that  in  Damery’s  for  years  was  used 
as  a tavern;  in  the  prison-oak  at  Kidlington,  vagrants  and  other 
slight  offenders  are  said  to  have  been  occasionally  confined ; and 
the  shell  of  the  venerable  Salcey  patriarch,  which  is  nearly  half  as 
large  again  as  the  chapel-oak,  was  formerly  enclosed  by  gates  on 
either  side,  and  cattle  penned  within  it;  and  so  capacious  is  the 
hollow  of  the  Cowthorpe  oak,  that  upwards  of  seventy  persons 
have  been,  as  the  villagers  affirm,  at  one  time  therein  assembled. 

(106.)  Were  it  not,  as  I elsewhere  have  observed,  for  instances 
such  as  have  now  been  mentioned,  (some  of  which  occur  in  our 
own  country,  and  in  our  own  or  our  fathers’  time,)  we  might  almost 
be  allowed  to  treat  as  fables  the  tales  of  modern  travellers,  who 
tell  of  trees  converted  into  tanks,  and  tombs,  and  prisons;  ashvell  as 
those  older  histories,  which  declare  that  the  ancient  Germans  made 
castles  of  oaks;  that  in  one  vast  cerrus  a hermit  built  his  cell  and 


CRESSELS,  OR  EUCAllPJE. 


59 


chapel;  and  that  another  “served  both  as  a castle  and  a fort.”  Of 
these  stupendous  oaks  the  history  would  almost  seem  to  be  as 
monstrous  as  their  reported  bulk;  but  that  a hollow  oak  might 
be  sufficiently  large  for  a hermit’s  cell  and  chapel,  we  have  exist- 
ing proof  in  the  oak  of  Allouville;  and  it  may  be  also  well  con- 
ceived, when  we  reflect  that  the  cavity  in  Damery  s oak  was  thiee 
feet  wider  than  the  parish  church  of  St.  Lawrence,  in  the  Isle  of 
Wight;  and  that  the  trunk  of  the  Cowthorpe  oak,  just  noticed, 
where  it  meets  the  ground,  stands  on  a plot  exceeding  by  more 
than  six  feet  the  length,  and  by  two  feet  twice  the  width,  of  the 
parochial  church  just  mentioned. 

(107.)  Few  persons,  indeed,  save  those  to  whom  habit  has  ren- 
dered it  familiar,  form  any  thing  like  just  estimates  of  the  actual 
size  of  trees.  The  situations  in  which  they  commonly  are  seen, 
harmonizing  with  the  illimitable  expanse  ot  heaven,  and  the  wide 
extent  of  forest  scenery  or  of  mountain  heights,  lessen  ideally 
their  apparent  bulk:  nor  is  it  till  singled  from  the  surrounding 
landscape,  nor  even  then,  until  the  theodolite  and  rule  proclaim 
their  sums,  that  we  become  persuaded  of  their  vast  extent.  Nay, 
figures  themselves,  to  the  generality  of  the  world,  convey  but  very 
imperfect  conceptions  of  length,  and  breadth,  and  height,  and 
girth:  some  more  familiar  representations  are  wanted  to  prove  that 
a majestic  tree,  which  is  only  in  moderate  proportion  as  an  orna- 
ment to  nature  in  the  country,  is  really  an  enormous  mass,  and 
would  be  esteemed  a large  and  glorious  structure  amongst  the 
dwellings  and  palaces  of  men,  in  town.  It  is  by  comparing  these 
forest  kings  with  more  homely  objects,  that  we  alone  become 
acquainted  with  their  correct  capacity.  When  seeing  an  oak 
seven  feet  in  diameter,  its  size  arrests  not  our  attention;  we  even 
pass  with  little  thought  such  as  hold  ten  or  twelve  feet  across,  or 
more,  although  the  smallest  of  these  has  a width  as  great  as  the 
carriage-way  of  Fetter  lane,  near  Temple  bar,  or  of  Bedford  street, 
in  the  Strand.  Oaks  could  be  named  which  would  suffer  two 
broad -wheeled  waggons  to  pass  each  other  on  the  kerf;  the  stub  of 
one  has  been  described  on  which  two  men  could  thresh,  without 
incommoding  each  other;  and  this  was  not  one  of  the  largest  size. 
The  chapel-oak  of  Allouville,  not  half  so  large  as  our  Cowthorpe 
tree,  is  of  equal  size  with  the  famous  Greendale  oak,  the  trunk  of 
which  is  pierced  by  a road,  over  which  it  forms  a triumphal  arch, 
higher  by  several  inches  than  the  entrance  to  Westminster  Abbey 
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(the  Poet’s  Postern),  and  under  which  men  on  horseback  pass,  and 
through  which  carriages  have  been  driven. 

(108.)  The  area  occupied  by  the  Cowthorpe  oak,  where  the  trunk 
enters  the  soil,  exceeds  the  groundplot  of  that  majestic  column, 
of  which  an  oak  is  confessed  to  have  been  the  prototype,  viz. 
Smeaton’s  Eddystone  lighthouse.  Sections  of  the  stem  of  the  one 
would,  at  several  heights,  nearly  correspond  with  sections  of  the 
curved  and  cylindrical  portions  of  the  other.  A chamber  of  equal 
extent,  or  larger  than  either  of  those  in  the  lighthouse,  might  be 
hollowed  out  of  its  trunk ; the  natural  caverns  in  Damery’s  and 
other  oaks  were  larger  than  the  chambers  alluded  to;  and  trans- 
verse slices  of  the  stem  would  be  considerably  too  large  to  floor 
any  of  them.  Arthur’s  round  table,  which  is  a plank  from  such  an 
oak,  would  form  for  it  an  entire  roof,  or  projecting  capital:  indeed, 
upon  this  table  there  might  be  built  a round  church,  as  large  as 
that  of  St.  Lawrence  before  referred  to,  and  space  to  spare;  so 
that,  if  the  extent  of  the  sapwood  were  added,  or  the  groundplot 
of  the  Cowthorpe  oak  were  substituted  for  the  table,  there  would 
be  plenty  of  room,  not  only  to  build  the  parish  church,  but  also  to 
allow  enough  for  a small  cemetery  beside.  Indeed,  with  reference 
to  this  last-named  oak,  and  also  the  tree-castles  and  tree-chapel,  I 
would  merely  observe,  that  St.  Bartholomew’s,  in  the  hamlet  of 
Kingsland,  between  London  and  Hackney,  which,  besides  the 
ordinary  furniture  of  a place  of  religious  worship,  viz.  desks  for  the 
minister  and  clerk,  altar,  staircase,  stove,  &c.,  has  pews  and  seats 
for  one  hundred  and  twenty  persons;  upwards  of  one  hundred 
have  been  in  it  at  the  same  time ; and  some  months  since,  myself 
made  one  of  a congregation  there  assembled  of  nearly  eighty  per- 
sons, (seventy-six  or  seventy-seven  were  counted,)  when  the  pews 
were  by  no  means  crowded,  and  plenty  of  room  left  vacant.  Still 
this  chapel  is  nearly  nine  feet  less  in  width,  and  only  seventeen 
inches  more  in  length,  than  the  groundplot  of  the  Cowthorpe  oak: 
in  fact,  the  tree  occupies  upwards  of  thirty  square  feet  more 
surface  than  does  the  chapel.  Or,  to  take  another  illustration, 
in  Little  White  Lion  street,  Long  Acre,  the  inspectors  of  a district 
visiting  society  found,  some  months  ago,  a house,  the  internal  area 
ol  which  is  only  twelve  feet  by  twenty-four,  (not  half  that  of  the 
Cowthorpe.  oak,  which  is  twenty-six  feet  in  diameter,)  containing 
nine  small  rooms,  in  which  there  dwelt — i.  e.  eat,  drank,  and  slept, 
and  did  all  that  poor  mortality  requires, — no  less  than  eleven  men. 
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thirteen  women,  and  sixty-nine  children,  making  a total  of  ninety- 
three  human  beings,  who  have  been  crowded  into  less  space  than 
is  enjoyed  by  a single  tree,  (Ameenitates  Quernese.) 


SELWORTS,  OR  SELANTHI. 

(109.)  The  next  and  concluding  class  is  formed  by  the  Selanthi, 
or  Selworts.  These  plants,  like  the  Pineales,  were  until  lately 
blended,  some  with  the  Fruges  or  Eucarpse,  and  others  with  the 
Palmares;  but,  although  still  less  in  number  as  yet  are  known, 
those  which  have  been  discovered  and  examined  constitute  a group 
as  structurally  distinct,  or  more  so,  than  even  the  Zamise  and  Pini ; 
for,  in  the  Selanthi,  the  vegetable  kingdom,  after  proceeding 
through  many  successive  stages  of  development,  from  seedless  to 
flowering  plants,  exhibits  a return  to  the  point  whence  the  series 
of  evolutions  began.  They  seem,  in  fact,  to  form  the  descending 
links  which  connect  the  highest  with  the  lowest  grades  of  vegetable 
development. 

(110.)  By  their  flowers,  sometimes  evolved  in  a most  exuberant 
degree,  they  establish  their  connexion  with  the  highest  flowering 
plants;  while,  by  their  destitution  of  tubular  vessels,  and  their 
frequently  fungoid  characters,  they  show  their  close  affinity  to  the 
lower  mushroom  sections. 

(111.)  Some  of  these  plants,  such  as  the  Cytinus,  &c.,  have 
long  been  known,  and,  from  their  paradoxical  structure,  regarded 
as  anomalies  and  exceptions  in  the  classes  to  which  they  were  for- 
merly referred.  But  the  most  splendid  of  the  group,  and  that 
which  alone  would  justify  their  collective  name  of  Selworts,  or  Se- 
lanthi, was  only  discovered  in  the  year  1818,  by  Dr.  Arnold,  the 
naturalist,  who  accompanied  Sir  Stamford  Raffles  in  one  of  his 
journeys  into  the  interior  of  Sumatra:  it  is  said  that  the  natives 
call  it  Ambun  Ambun,  or  Kr&but,  i.  e.  the  great  flower;  and  it  is, 
in  truth,  a vegetable  Titan.  The  specimen  first  found  by  the  la- 
mented Arnold,  (in  remembrance  of  whom,  and  likewise  of  Sir 
Stamford  Raffles,  it  has  been  called  the  Rafllesia  Arnoldi,)  mea- 
sured a full  yard  across ; the  petals  being  twelve  inches  long  and 
a foot  apart  from  each  other:  the  nectary,  adds  the  Doctor,  (in  an 
unfinished  letter  to  a friend,  which  was  published  posthumously,) 
would,  in  the  opinion  of  us  all,  hold  twelve  pints;  and  the  weight 
of  this  prodigy  we  calculated  to  be  fifteen  pounds. 
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(112.)  Several  other  allies  have  since  been  found,  some  of  which 
are  figured  by  Blume,  in  his  “Flora  Javse,”  but  none  have  been  as 
yet  discovered  that  equal  Arnold’s  flower  in  bulk. 

(113.)  All  these  curious  plants  agree  in  several  particulars.  In 
the  first  place,  they  have  no  proper  roots  of  their  own,  and  they 
derive  their  nourishment  from  the  vegetables  on  which  they  grow; 
in  the  second,  they  have  no  stems,  the  flowers  being  sessile  on  the 
vines  that  bear  them;  thirdly,  they  are  destitute  of  leaves,  the 
blossoms  being  covered  only  by  scales,  which  are  purplish  or 
brownish,  and  resemble  the  chaffy  scales  of  other  parasitic  plants; 
for,  as  they  derive  their  nourishment  already  prepared  by  the  leaves 
of  another  vegetable,  they  do  not  require  any  foliage  of  their  own: 
so  that  here  we  have  plants  consisting  of  flower  only,  neither  root, 
stem,  nor  leaves,  being  truly  present;  and  what  seems  still  more 
curious  is,  that,  although  the  largest  and  most  magnificent  flowers 
in  the  world,  they  have  very  little  in  common  with  other  flowering 
plants.  They  have  no  proper  seeds,  but  are  multiplied  by  spores, 
similar  to  the  spawn  of  mushrooms;  to  which,  indeed,  their  gene- 
ral form  bears  no  slight  resemblance.  The  petals  are  of  a mush- 
room-like substance,  and  smell  like  tainted  beef;  and  in  them  flies 
deposit  their  eggs,  as  they  often  do  in  fungi.  Again,  they  contain 
no  tubular  or  spiral  vessels,  like  most  other  flowering  plants,  but 
consist  of  cells  alone,  like  the  mushroom  tribes;  they  also  spring 
from  beneath  the  bark  of  the  Cissus,  which  becomes  gradually  en- 
larged by  their  growth,  somewhat  resembling  that  false  covering 
which  several  of  the  fungi  have  that  grow  on  living  plants;  raising 
the  outer  surface  into  tumours,  and  bursting  it  as  they  become 
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more  fully  developed;  such  as  the  blight  and  blasts  of  corn,  and  so 
forth.  Thus  these  stupendous  flowers,  which  are  from  six  to  nine 
feet  in  circumference,  show  a likeness  to  the  most  lowly  of  the 
mushroom  tribes,  many  of  which  are  so  minute  as  scarcely  to  be 
visible  to  the  naked  eye. 

(1 14.)  The  Helosis,  the  Balanophora,  and  the  Cynomorium,  or 
Fungus  Melitensis,  formerly  guarded  with  such  jealous  care  by  the 
knights  of  Malta,  and  sent  by  the  grand  master  to  all  the  friendly 

(a)  Entire  plant,  reduced,  and 
separated  from  its  parasitical  con- 
nexions. 

(b)  Transverse  section  of  the 
spadix,  or  club-shaped  axis,  to  show 
the  crowded  arrangement  of  the 
flowers. 

(c)  Staminiferous  flower,  de- 
tached. 

(d)  Ditto,  later  stage. 

(e)  Pistilliferous  flower,  shewing 
the  enlarged  inferior  ovary. 

(/)  Section  of  fruit,  shewing  the 
globular  albumen  and  embryo. 

( g ) Seed,  with  endorhizous  em- 
bryo. 

[From  Richard’s  monograph 
in  Mem.  Mus.] 


Cynomorium  coccineum  olim  Fungus  melitensis,  or  Mushroom  of  Malta. 

sovereigns  and  potentates  of  Christendom,  as  one  of  the  most  pre- 
cious offerings  he  could  make,  may  be  cited  as  further  examples  of 
this  extraordinary  group.  So  fungus-like  are  some  of  these  vege- 
table paradoxes,  that  they  have  been  commonly  considered  such. 
The  names  imposed  upon  the  former  not  improbably  allude  to  some 
supposed  retrogression  towards  the  clavate  forms  of  many  Sphae- 
rise,  or  the  club-shaped  growths  of  the  Clavarise;  and  the  latter 
especially  has  long  been  known  as  the  Maltese  champignon , or 
mushroom  of  Malta;  and,  were' it  not  for  the  development  of 
stamens  and  pistils,  the  propriety  of  changing  the  name,  and  dis- 
turbing the  old  arrangement,  might  admit  of  being  questioned. 
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As  it  is,  the  characters  will  fully  justify  their  segregation  as  a class 
from  other  flowering  plants ; the  higher  grades  of  which  are  by  them 
allied  to  the  lower  flowerless  and  leafless  sections. 

(115.)  Thus  having  traced  the  gradual  evolution  of  the  vegetable 
organismus,  from  the  simplest  of  the  flags  and  fungi,  through  some 
few  of  the  numerous  stages  of  development  which  characterize  the 
several  orders  and  regions  of  the  vegetable  reign,  to  the  plants  in- 
cluded in  this  final  class,  the  present  conspective  sketch  is  closed; 
for  they  here  descend  towards  those  with  which  the  series  was 
begun;  and,  connecting  the  extremes  of  an  extended  scale,  declare 
that  however,  for  convenience,  art  may  reduce  the  productions  of 
nature  to  isolated  groups,  and  divide  them  into  separate  sections, 
still  that  they  are  divisible  by  art  alone;  and,  although  relatively 
distinguishable,  they  are  not  absolutely  separable;  for,  however 
diverse  the  distant  members  may  appear,  they  are  all  intimately 
connected  and  essential  to  each  other,  and  form,  in  their  respec- 
tive subordinations,  but  integral  parts  of  one  majestic  and  harmo- 
nious whole. 

(116.)  This  bird’s-eye  view  of  the  vegetable  kingdom,  thus  con- 
densed into  the  form  of  an  introduction,  has,  of  necessity,  been 
very  brief  and  general.  It  was,  indeed,  intended  to  be  nothing 
more  than  an  index  or  an  outline,  a preliminary  sketch  or  diagram 
of  the  several  chief  departments  that  are  recognized  or  easily  re- 
cognizable by  all.  But  slight  as  this  prefatory  notice  of  the  several 
classes  purposely  has  been,  here  our  conspective  view  must  cease : 
the  plan  forbids  more  copious  demonstrations;  nor  are  they  needed, 
as  hereafter  each  class  must  be  examined  separately  and  in  detail. 
Still  it  is  hoped  that  the  end  proposed  has  been  attained;  viz. 
the  proof,  by  actual  illustrations,  of  what  “ a varied  thing”  a vege- 
table is. 
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(117.)  Chaos,  tlie  refuge  of  ignorance,  has  ever  been  a favorite 
speculative  beginning,  whence  men,  in  their  presumption,  have  set 
out  to  create  the  world,  and  whence  they  would  derive  the  origin 
of  all  things  in  it.  But  to  nature,  confusion  is  unknown  ; all  her 
works  are  done  designedly  and  in  order.  It  is  human  weakness 
that  alone  confounds  well-regulated  phenomena,  and  forms  a seem- 
ing rude  and  undigested  mass,  in  which  method  still  prevails, 
although  unseen;  the  supposed  disorder  being  order  not  rightly 
understood. 

(118.)  To  such  a chaos,  as  to  their  beginning,  vegetables  once 
were  traced;  and  from  such  a source  the  simplest  were  supposed 
to  spring:  hence  they  were  named  Chaodinaj,  or  Chaotic  plants. 
But  since  knowledge  has  enlightened  the  region  which  ignorance 
formerly  obscured,  it  has  been  shewn  that  their  origin  and  growth 
were  never  lawless,  though  the  laws  of  their  production  were  long 
unnoted,  and  may  remain  longer  still,  in  part,  unknown. 

(119.)  One  form  is  even  now,  by  some,  retained  in  this  so-called 
chaos  of  the  vegetable  world.  The  others,  and  they  were  many, 
have,  as  their  histories  were  learned,  been  gradually  reduced  to 
their  proper  stations  ; and  this,  which  seems  still  obscure,  is  chiefly 
so,  from  its  resemblance  to  the  early  states  of  several  kindred 
flags,  of  which  it  may  be  probably  only  an  abortion.  Hence 
the  propriety  of  its  chaotic  tenure  is  more  than  questionable ; 
for,  if  a distinct  and  independent  plant,  it  should  commence  the 
Nostoc  series,  [vide  § 149]  : if  merely  a rudiment  or  abortion,  as 
soon  as  its  connexions  can  be  traced,  its  natural  arrangement  will 
be  ensured. 
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(120.)  With  this  doubtful  substance,  which  is  a slime-like  jelly, 
abundant  in  various  places,  especially  in  damp  situations,  and 
more  particularly  in  stagnant  water,  the  ascending  synthesis  be- 
gins ; for  in  it,  or  in  a similar  nidus,  the  Algse  in  their  earliest 
states  are  found.  It  has  therefore  been  called  the  matrix,  or 
mother  of  the  flags  ; technically,  Pliy comater. 

(121.)  This  phycomater,  or  primitive  nidus,  is  more  or  less  evident 
or  obscure,  and  more  or  less  permanent  or  transitory,  in  the  various 
groups  of  Algse,  to  which  it  therefore  becomes  an  index,  affording, 
under  the  name  of  thallus,  some  of  their  most  obvious  distinctive 
signs. 

(122.)  Those  plants  in  which  it  is  evanescent,  or  obscure,  are  in 
appearance  the  simplest  in  their  structure,  although  it  is  probable, 
as  will  immediately  be  shewn,  that  the  humblest  protophytes  are 
those  in  which  it  the  most  abounds. 

CONTE3VViLI.ES. 

(123.)  The  simplest  forms  of  decided  vegetables  known,  and 
some  of  the  simplest  which  it  is  conceivable  can  exist,  are  cells 
and  threads  of  various  shapes  and  sizes,  which  abound  in  stagnant 
pools : they  have  been  called  by  Turpin,  from  their  round  and 


a.  Protospheria  simplex,  simple  spherulet,  natural  size.  b:  Ditto, 
magnified.  -c.  Protonema  simplex,  simple  thread-reet. 

elongated  forms,  Protospherice  and  Protonemata,  respectively. 
Others,  a little  more  advanced  in  structure,  he  has  denominated 
Globulines,  [vide  § 28.] 

(124.)  Threads  and  vesicles,  similar  to  those  which  constitute 
the  Protospherise,  Protonemata,  and  Globulinise,  in  which  plants 
they  are  apparently  free,  are  often  found  suspended  in,  or  spring- 
ing from,  a slime-like  nidus,  analogous  to  the  Phycomater  already 
named,  and  are  then,  in  common  with  the  slimy  films  or  masses, 
known  vulgarly  on  land  as  “ flowers  of  heaven,”  “dead  Will-o’- 
the-wisps,”  or  “ fallen  stars;”  and  when  noticed  in  water,  they  are 
frequently  mistaken  for,  and  denominated,  scums.  Palmclla 
cruenta  or  gory  dew,  [§  44,  132,]  and  Nostoc  cceruleum,  ox  flower 
of  heaven,  [§  42,  149,]  are  examples  already  described.  Palmella 
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hyalina,  and  P.  protuberans  and  botryoides,  are  further  illustra- 
tions ; the  former  being  an  aquatic,  the  two  latter  terrestrial 
species. 


Palmella  hyalina. 

(a)  Part  of  frond  in  which  the 
granules  are  seen  often  assuming 
a quaternary  arrangement. 

(£,  c,  (l)  Plants  of  the  ordinary 
shapes.  (e)  Plant  lengthened 
out  by  growing  in  a rather  rapid 
stream. 


(a)  Palmella  protuberans.  (6)  Mass, 
natural  size,  beginning  to  become 
shapeless.  (i)  A section. 

(A)  Granules  magnified.  ( c ) Pal- 

mella botryoides.  (d)  A group 
of  plants  magnified.  (e,f)  Plants 
separated,  (g)  A section  of  the 
thallus.  (/i)  Granules. 


Grev.  Crypt  FI.  plate  ccxliii.  &C. 

(125.)  These  fallen-stars  and  water-slime  plants,  though  gene- 
rally containing  threads  or  cells,  are  often  found  without  any  per- 
ceptible filaments  or  vesicles  within  them.  In  this  apparently 
amorphous  state,  these  vegetable  slimes  have  been  by  some  con- 
sidered as  “ a provisional  creation  waiting  to  be  organized  or  as 
a chaotic  mass,  whence  forms  the  most  regular  and  beautiful  should 
spring. 

(126.)  With  more  probability,  however,  these  gelatinous  pro- 
ductions may  be  esteemed,  as  already  hinted,  the  rudimental  states 
of  the  cells  and  threads  which,  under  favorable  circumstances,  are 
subsequently  developed  within  them  : or  they  may  consist  both  of 
the  embryos  and  exuviae  of  vesicles  and  filaments,  which  in  such 
early  stages  are  individually  so  minute,  that  their  separate  out- 
lines are  invisible  ; and  many  of  which  remaining  abortive,  or  be- 
coming but  partially  developed,  constitute  the  slimy  masses;  while 
others,  being  fully  evolved,  form  the  simple  vesicular  and  fila- 
mentous plants  alluded  to. 
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(127.)  This  slime,  in  which  the  vesicles  are  situated,  and  which 
is  often  more  evident  than  the  vesicles  themselves,  has  received  the 
name  of  thallus,  from  thallo  (SaXXw),  to  germinate  or  sprout ; as 
in  it  the  filaments  and  vesicles  are  often  formed,  and  from  it  they 
usually  spring. 

(128.)  This  slime-like  matter,  when  permanently  destitute  of 
visible  threads  and  cells,  even  if  an  abortive  phycomater,  cannot 
be  proved  to  be  the  nidus  of  any  especial  flag.  Hence,  for  con- 
venience, it  has  been  generally  considered  as  an  example  of  the 
lowest  grade  of  vegetable  organization,  and  treated  of  as  a plant 
distinct  from  those  of  which  it  is  probably  only  the  abortive,  inci- 
pient, or  exuvial  state.  If  such  a view,  which  in  the  present 
state  of  knowledge  it  is  expedient  to  take,  should  hereafter  prove 
to  be  correct,  this  slime-like  matter  will  rightly  claim  to  be  ranked 
as  one  of  the  most  simple  vegetables  in  existence.  Until  this 
obscurity  is  removed,  or  its  connexions  traced  to  any  acknowledged 
species,  it  may  be  called  (Protoglia  ambigua)  the  doubtful  slime- 
plant:  a name  proposed  as  being  in  consonance  with  Proto- 
spheriae,  and  Proto-nemata,  already  given  to  the  filaments  and 
vesicles,  which,  with  these  jelly-like  productions,  may  be  esteemed 
the  primitise  of  the  vegetable  world. 

(129.)  When  these  slimy  films  divide,  or  when  the  cells  which 
they  contain  [see  § 28,  139,  &c.]  are  separated,  each  part  becomes 
an  entire,  distinct,  and  independent  plant;  which  grows,  and  again 
divides.  The  dismembered  joints  are  called  offsets,  ( frustula  or 
gonidia,)  being  as  it  were  slips  or  colonizing  fragments,  given  off 
from  the  slimy  mass,  or  parent  cell,  and  serving  to  propagate  the 
species. 

(130.)  The  frustules  or  cellules  of  these  plants,  or  the  separated 
cells,  which  constitute  entire  and  independent  vegetables,  contain 
small  grains  of  various  colours  floating  in  the  fluid,  which  distends 
their  coats  : collectively,  this  matter  is  denominated  Endochrome* 
and  each  grain  is  termed  a granule. 

(131.)  When  the  vesicles  contain  still  smaller  vesicles  within 
them,  the  internal  cells  are  denominated  spores , from  speiro 
(mrtipw),  to  sow,  as  from  them  fresh  plants  arise ; and  the  larger 
cells,  in  which  they  are  contained,  are  called  sporidia,  or  spore 
cells  : the  spores  in  these  humble  tribes  being  equivalent  to  buds. 


From  Etulon,  inner  or  internal,  and  xpCj/xct,  chroma,  colour. 
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or  seeds,  and  the  sporidia  to  seed-vessels;  although,  from  the 
simplicity  of  their  structure,  they  have  received  another  name. 

(132.)  Turpin,  who  examined  many  of  these  plants  minutely, 
named  them  globulines,  from  their  generally  rounded  forms. 
They  are  some  of  the  simplest  of  the  series  called  Lepra,  by  the 
older  writers;  and  allied  to  the  Proto-coccus  and  Palmella  of 
modern  systems  : one  species  of  which  is  familiarly  known  as  gory 
dew,  (Palmella  cruenta)  [vide  § 44,  133],  and  another  as  red 
snow , (Protococcus  nivalis)  [vide  § 47]. 

(133.)  These  several  instances  will  serve  to  shew  the  varied  man- 
ner of  their  growth  and  increase ; for  the  Protococcus  consists  of 
numerous  coloured  vesicles  or  sporidia,  seated  on  a slimy  thallus, 
[vide  ^ 47,]  while  in  the  Palmella  cruenta,  the  thallus  encloses  the 


Palmella  cruenta.  Grev.  205. 

(a,  b ) Plants,  natural  size  and  mag- 
nified. 

(c)  Fertile  portion  of  the  thallus. 

( d ) Portion  of  the  jelly-like  thal- 
lus. 

(e,f  ) Granules  magnified. 


globules,  and  in  Protosphseria  the  cellules  are  free,  and  the  thallus 
latent  or  obscure  [vide  § 123.] 

(133.)  Within  the  first-formed  vesicles  of  the  snow  plants,  as 
they  increase  in  size,  other  still  smaller  vesicles  are  seen  to  form, 
by  the  growth  of  which  they  become  so  far  distended,  that  the  ma- 
ternal films  are  ruptured,  and  a numerous  progeny  poured  forth, 
in  every  one  of  which,  at,  or  even  before,  the  time  of  birth,  the 
embryos  of  future  generations  may  be  seen.  These,  in  succession, 
become  similarly  developed,  and  speedily  run  through  their  several 
stages  of  existence:  so  that,  although  small  plants,  they  increase 
with  most  astonishing  rapidity. 

(134.)  In  the  Globulinise,  [vide  ^ 28,]  the  mode  of  propagation  is 
the  same:  but  in  them  the  phycomater  is  evanescent,  or  the 
thallus  not  evolved;  and  in  a beautiful  ally,  named,  in  honour  of 
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the  celebrated  Bichat,  the  Bichatia,  and,  from  its  vesiculine  struc- 
ture, vesiculinosa,  the  slimy  thallus  is  in  like  manner  abortive,  so 
that  each  vesicle,  immediately  on  its  exit  from  the  parent  cell,  is 
esteemed  an  entire  and  perfect  plant;  while  in  the  Protococcus, 


Bichatia  vesiculinosa  (natural  size.) 

(a)  Masses  on  glass,  in  several  states  of  growth  and  decay. 

(b)  A drop  of  water,  on  the  field  of  a microscope,  containing 
Bichatia  and  Protonema. 

(c)  Progressive  increase  in  the  size  of  the  vesicles,  union,  <fcc. 

( d ) Parent  vesicles,  bursting  and  discharging  the  offspring. 

( d ) Hexagonal  form  assumed  on  compression. 

( e ) Figure  of  cellular  texture  of  Mesembryanthemum  barbatum, 
to  shew  similitude  of  cells  and  raphides. 

or  red  snow,  the  thallus  being  more  fully  developed,  and  maintain- 
ing for  a time  a connexion  between  the  several  cells,  each  mass,  like 
a tree,  is  considered  as  but  a single  though  compound  individual 
plant;  the  slimy  thallus  or  receptacle  being  the  bond  of  union,  the 
basis  of  the  social  compact,  each  larger  vesicle  a sporidium,  and 
each  smaller  cell  a sporule. 

(135.)  The  presence  or  absence  of  the  slimy  thallus  is  the  chief 
distinctive  character  between  the  two  first  groups  or  sections  of  the 
vegetable  world ; for,  in  the  one  it  is  mostly  abortive  or  obscure,  in 
the  other  notorious  and  abundant.  Illustrations  of  these  two  groups 
have  now  been  given,  and  so  simple  are  they  both  in  structure,  that 
it  is  difficult  to  say  to  which  precedence  should  be  yielded ; for, 
although  the  threads  and  cells  form  each  more  simple  plants  when 
separated  than  when  multitudes  are  held  in  union  by  the  slimy 
thallus,  still  the  entire  development  of  the  phycomater  into  cells, 
and  its  absence  as  a thallus,  would  seem  to  indicate  a greater 
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energy  of  life  in  the  isolated  Globulines  than  in  their  allies,  Nostoc, 
Palmella  and  Protocoecus,  where  much  of  it  remains  permanently 
abortive  in  the  jelly  state. 

(136.)  Those  plants  in  which  thethallus  is  absent  or  obscure  are 
very  fragile,  and  their  parts  easily  separate  from  each  other. 
Indeed,  one  genus  has  been  called  Fragillaria,  from  its  extreme 
fragility,  and  another  Diatoma,  from  the  spontaneous  division  of  its 
members  that  continually  occurs.  This  fractional  tendency  is  not 
peculiar  to  the  two  genera  just  named,  but  more  or  less  prevails 
throughout  the  group;  and  hence,  from  Fragillaria,  which  is 
esteemed  the  normal  genus,  they  have  been  collectively  denomi- 
nated Fragillin;e,  or  Fracture-worts. 

(137.)  Those  plants  in  which  the  thallus  is  predominant,  or  in 
which  at  least  it  is  not  very  obscure,  form  another  section,  called 
collectively,  from  Nostoc,  the  botanical  name  of  the  Fallen  star,  the 
Nostochinje,  or  jelly-worts.  This  section,  as  well  as  the  fore- 
going, contains  many  curious  vegetables,  which,  notwithstanding 
the  labours  of  modern  physiologists,  are  still  much  too  little  studied, 
and  by  far  too  little  known.  [Vide  § 43,  44,  45,  46,  and  47.] 

(138.)  A gradation  maybe  traced  from  the  Nostoc,  in  which  the 
thallus  is  predominant,  through  many  plants  in  which  it  becomes 
less  and  less  conspicuous,  to  the  collateral  section,  the  Fragillince, 
in  which  it  is  absent,  or  at  least  comparatively  obscure,  and  in 
which,  when  present,  it  separates  into  definite  segments. 

(139.)  In  the  Schizonema  conwides  ( hair-like  leather-thread) 

Schizbnema  comoides. 

(a,  b,  c,  d)  Portions  magnified. 

(e)  Granules. 

(f)  Tuft  of  plants,  natural  size. 
Grev.  Cryp.  358. 


the  vesicles  are  arranged  in  pairs  within  the  slimy  thallus;  and  in 
the  Schizonema  quadrijmnctatum  ( four-celled  leather-thread ),  the 
vesicles  are  disposed  in  fours,  but  in  (the  twinnule)  Geminella  in- 
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o ance  of  immature  granules. 


t after  being  discharged  from  the  tubu- 
lar filamentous  thallus. — Grev.  286. 


^ sion  of  the  thallus.  ( h ) Granules, 


(a)  Natural  size.  (6)  Filaments, 
separate  and  magnified,  (c)  Fila- 
ments, with  granules,  (d)  Appear- 


(e,/,  g)  Frustules  formed  by  divi 


Schizonema  quadripunctatum. 


terrupta  the  thallus,  if  present,  is  invisible;  and  its  existence  is 
only  presumed  from  the  circumstance  of  the  cells  being  regularly 
arranged,  and  maintaining  regular  relative  positions  in  each  series; 
while  the  different  series,  floating  about  in  the  water,  continually 
change  their  positions,  in  regard  to  each  other.  In  the  following 
figure,  the  dotted  line  indicates  the  supposed  tract  of  the  invisible 
thallus;  the  ciphers,  the  twin-cells  of  the  geminella. 


(140.)  Globulinace®.  Protosphceria  (the  spherulet),  and  Pro- 
tonema  (the  threadlet),  already  described  and  figured,  (vide  § 123,) 
with  Globulinia  (vide  ^ 28),  form  a subordinate  group  amongst  the 
Fragillinse,  known  by  the  constant  separation  of  their  cells,  each 
of  which,  from  an  early  state,  forms  a distinct  and  independent 
plant.  In  this  type,  which,  from  the  normal  genus  Globulinia,  is 
called  Globulin  ace®,  the  phycomater  is  evanescent;  and  hence, 
the  several  cellules,  having  no  common  bond  of  union,  separate  at 
once  into  fragments,  each  of  which  is  a distinct  and  independent 
plant.  In  Bichatia,  the  phycomater  partially  remains,  and,  by 
uniting  for  a time  two  or  more  cellules,  shews  the  connexion  be- 
tween this  and  the  following  type. 

(141.)  The  Globulines  and  their  allies,  Protosphseria,  Protonema, 
&c.,  occur  in  various  fluids,  as  in  wine,  beer,  and  many  vegetable 
infusions.  Of  the  two  latter  genera  only  a single  species  has  been 
described,  called,  in  either  case,  simplex.  Of  the  genus  Globulinia 
there  are  many  species  known,  which,  though  nearly  identical  in 
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form,  vary  in  their  colours  and  their  stations.  Hence  they  have 
been  named,  either  from  their  hues  or  habitats,  G.  lactea,  atra , 
sulphured,  ccerulea,  rubra,  botryoides,  vini,  cerevisice,  &c. 

(142.)  DiATOMACEiE,  or  Fragillacecc.  In  the  sea-froth  plants 
(Achnanthesj,  and  the  different  species  of  sea-cut  thread  (Schizo- 


( a ) Achnanthes  unipunctata. 

(b)  A.  brevipes,  natural  size. 

(c)  Portion  of  a,  magnified. 

(d)  Portion  of  b,  magnified. 

(e,f,  g)  Joints,  or  frustula,  sepa- 
rated.— Grev.  287  and  295.) 


nema),  the  sea  cleft- foam  and  fract-foam  (Diatoma  and  Fragillaria), 


^ IT& 


Diatoma  tenue. — Grev.  354. 

(a)  Natural  size. 

(b,  c)  Portions  magnified,  shewing  their 
separation  into  trustifies. 

(d)  Frustules  of  different  forms. 

( e,  f ) Frustules  separated. 


with  their  numerous  allies,  the  thallus,  though  not  wholly  absent, 
is  in  general  obscure,  and  hence,  although  the  cells  are  for  a time 
connected,  they  subsequently  separate  into  fragments  (Frustula), 
each  portion  becoming  an  independent  plant,  or  the  germ  of  an 
infant  colony;  which,  as  it  increases  in  size,  again  divides,  and 
multiplies  by  every  division. 

(143.)  Tenacious  of  vitality  as  each  yonidium,  or  frustulum,  in 
each  propagating  section  seems  to  be,  yet  so  feeble  are  the  powers 
of  life  with  which  these  lower  vegetables  are  endowed,  that  they 
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appear  unable  wholly  to  withstand  the  laws  that  govern  lifele  s 
matter,  or  to  protect  the  materials  they  contain  from  common  che- 
mical affections:  for,  within  each  vesicle  of  several  species,  there  are 
found  one  or  more  distinct  and  perfect  crystals;  probably  derived 
from  the  salts  dissolved  in  the  fluids  which  the  organic  structures 
of  the  plants  had  enabled  them  to  concentrate  as  well  as  to  absorb. 
(Vide  § 142.) 

(144.)  Until  lately  the  genera  included  in  the  type  Diatomacece 
formed  but  a single  group,  but,  from  the  form  of  their  frustula, 
Dr.  Greville  has  arranged  them  in  four  subordinate  associations  or 
subtypes. 

The  first  subtype  Cymbellida  (or  Cymbellese)  includes  all  those 
Diatomaceae  in  which  the  frustules  are  elliptical;  such  as  Cym- 
bella  (the  boatlet),  Schizonema  (the  cut-thread),  and  Berkeleya, 
a curious  and  very  fragile  flag,  which  has  been  named  in  honour 
of  the  Rev.  Miles  Berkley,  a learned  Algologist,  who  is  now  pub- 
lishing his  Gleanings  of  the  British  Algae. 

(145.)  In  the  second  subtype,  Styllaridce  (or  Styllariae),  which 
includes  the  normal  genus  Styllaria,  and  its  allies,  the  frustules 
are  flat  and  wedge-shaped.* 

(146.)  While  in  the  third,  Fragillaridce  (or  Fragillariesef-),  they 
are  plane,  rectilinear,  and  often  filamentous.  Fragillaria,  Ach- 
nanthes,  Diatoma,  and  Frustula,  are  examples  of  this  subtype. 

(147.)  Allied  to  the  foregoing  are  certain  plants  in  which  the 
filaments  are  round  or  angular,  not  plane,  and  which  have  hence 
been  formed  into  the  subtype  called,  from  Desmidium,  the  bond- 
weed,  Desmididce  (or  Desmidieae). 

(148.)  Such  are  the  subordinate  groups  into  which  Greville  has 
distributed  the  type  Diatomacecs,  or  Fragillacece,  and,  as  they  are 
more  definite  and  satisfactory  than  those  of  Fries,  they  are  adopted 
here.} 

* The  Styllari*  form  part  ofBory  St.  Vincent’s  Zoocarpes,  [§  29.] 

t I could  very  much  wish  that  words,  like  Styllariece,  Fragillarieee , <fcc., 
which  it  is  utterly  impossible  to  pronounce  distinctly  without  putting  a semicolon 
between  each  ultimate,  penultimate,  and  antepenultimate  syllable;  e.g.  Sty Uari ; 
e ; a,  Fragillari;  e ; <r,  <fec.  &c.,  were  no  longer  tolerated  by  botanists  as  the 
names  of  groups  of  plants.  The  above,  I know,  are  formed  according  to  esta- 
blished principle,  but  they  are  not  the  more  euphonious  on  that  account ; and  I 
trust  that  Dr.  Greville  will  pnrdon  me  for  venturing  to  offer  Styllaridic,  Fragil 
laridiz,  &c.,  as  substitutes  or  synonymes. 

I While  these  pages  have  been  passing  through  the  press,  the  first  part  of  Dr. 
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(149.)  NostochacejE.  Nostoc,  (the  fallen-star),  Palmella  (the 


Nostoc  cKi'uleum. 

(a)  Plant,  natural  size,  on  Hypnum  ad- 
uncum. 

( b ) Filaments  of  cellules  disarticulating. 

( c , d,  e)  Plants  separated,  to  shew  their 
various  forms. — Grev.  Crypt.  Flor.  131. 


earth-dew,  (vide  § 124  and  132),  and  Protococcus  (the  red-snow, 
vide  ^ 47),  all  of  which  have  been  described,  form,  with  Haemato- 
coccus,  and  other  allies,  the  type  Nostochacece.  Lightfoot  states 
that  one  species  of  Palmella,  the  montana,  is  the  Mountain  Dulse 
of  the  Scotch : the  Highlanders,  he  says,  wash  it  and  rub  it  between 
their  hands  in  water,  so  as  to  make  a paste,  with  which  they  purge 
their  calves. 

(150.)  The  H cematococcus  sanguineus,  or  blood-stain,  like  the 
Palmella  cruenta,  or  gory  dew,  gives  to  the  rocks  on  which  it  grows 
the  appearance  of  being  stained  with  blood.  Captain  Carmichael 
found  it  “ spreading  over  the  roof  of  a dry  cavern  in  a quartz  rock, 
(Appin,)  to  the  extent  of  several  yards,  in  the  form  of  a thick  uneven 
efflorescence  of  a brick-red  colour  externally,  but  whitish  within.” 

(151.)  Echinella,  the  hedgehog-wort,  so  named  from  the  bristly 
aspect  it  assumes,  its  corpuscules  radiating  like  “ quills  upon  the 
fretful  porcupine,”  is  a very  curious  plant,  its  species  having  (ac- 
cording to  Captain  Carmichael),  the  power  of  moving  from  place 
to  place.  This  distinguished  naturalist  observes,  that  “ these  are 
animals,  instead  of  plants,  if  the  faculty  of  locomotion  will  entitle 
them  to  that  rank.”  ( MS.  quoted  in  Hooker  s English  Flora,  vol.  v 
p.  398.) 

Hooker’s  fifth  volume  of  the  “ English  Flora”  has  been  published,  and,  as  it 
contains  the  results  of  much  labour  in  the  departments  here  being  described,  I 
gladly  avail  myself  of  the  opportunity  which  correcting  the  proofs  aflords  ot  adding 
to  the  value  of  these  Outlines,  by  inserting,  as  above,  occasional  extracts. 
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(152.)  Nostoc  being  the  best  known  genus,  this  type  has  been  from 
it  called  the  N ostochacece ; of  which  the  following  differential  cha- 
racters are  given  by  Greville : thallus  more  or  less  globose,  gelatinous 
or  fleshy,  including  cellules  that  are  either  irregularly  dispersed, 
or  arranged  in  moniliform  series. 

(153.)  Rivulariace.e.  Rivularia,  the  rivulet-moss,  so  called 
because  the  species  first  known  inhabited  fresh  water,  (some  of  those 
since  discovered  are,  however,  marine,)  and  Batrachospermum,  the 
frog-spawn-wort , (the  appearance  of  which  is  well  suggested  bv  its 
name.)  are  the  normal  genera  of  two  subtypes,  the  Rivularidae  and 
Batrachospermidas,  which,  together,  form  the  type  now  under 
consideration. 

(154.)  The  Rivulariacece  are  gelatinous  or  fleshy  plants,  globose 
or  filiform.  In  the  Rivularidce  the  thallus  is  always  more  or  less 
globose,  and  the  filaments  continuous  and  annulated  within.  In 
the  Batrachospermidce  the  plants  are  often  filiform,  and  the  filaments 
articulated  and  branched. 

(155.)  Collectively,  the  two  types  IS! ostochacece  and  Rivulariacece 
form  the  section  Nostochince.  Their  definite,  persistent,  jelly-like 
thallus,  not  separating  into  fragments,  but  rupturing  and  discharging 
its  contents,  appears  to  be  the  most  certain  diagnostic  sign  associ- 
ating these  two  types,  and  distinguishing  them  from  the  sections  by 
which  they  are  followed  and  preceded. 

(156.)  Insignificant  as  these  protophytes  may  appear,  they  will 
be  found,  on  examination,  to  perform  several  very  important  func- 
tions in  the  general  economy  of  nature.  Consisting  as  they  do, 
almost  entirely,  of  slime,  or  a slime-like  jelly,  they  afford  a large 
supply  of  most  nutritious  food  for  the  minute  animalculee  that 
abound  in  the  same  situations  with  themselves;  which,  in  their 
turn,  become  the  sustenance  of  higher  tribes;  and  these,  again, 
together  with  several  species  of  Conferva,  are  fed  upon  by  fish. 

Furthermore,  these  plants  are  most  serviceable  in  purifying  water, 
by  associating  and  assimilating  for  their  own  support  much  of  that 
foul  matter  with  which  all  ponds  and  streams  are  continually  be- 
coming polluted,  and  which  is  so  deleterious  to  animal  life.  Their 
uses  as  food  and  as  refiners  are,  however,  far  less  important  than 
their  function  of  elaborating  oxygen,  which  the  experiments  of 
Priestley  and  his  followers  shew  that  the  Confervales  do,  in  a very 
remarkable  degree;  thus  rendering  the  water  respirable  by  fish 
and  other  gill-breathing  animals,  whose  constant  consumption  of 
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its  air  requires  as  constant  a renovation.  It  is  indeed  a notorious 
fact,  that  fish  are  never  so  healthy  in  reservoirs  destitute  of  aqua- 
tic plants,  as  in  ponds  and  streams  wherein  they  abound.  This, 
in  part,  is  owing  to  the  oxygen  which  all  these  flags  set  free,  but 
the  jelly-worts  have  another  use;  for  it  is  by  their  viscidity  that  the 
water  is  enabled  to  include  and  retain  very  considerable  propor- 
tions of  common  atmospheric  air;  much  larger  quantities  than  it 
could,  were  it  perfectly  pure,  and  destitute  of  these  living  jellies. 
The  air  thus  imprisoned,  like  the  air  contained  in  gelatinous 
beverages,  such  as  many  wines  and  beers,  is  far  more  abundant 
than  persons  in  general  suppose  : its  presence,  however,  becomes 
at  once  evident  when  rarefied  by  the  sunbeams,  and  it  is  always 
demonstrable  by  artificial  heat,  or  by  means  ot  a pneumatic  appa- 
ratus. 

(157.)  But,  interesting  as  the  perusal  of  every  page  in  the  book 
of  Nature  is,  the  minute  examination  of  these  simple  plants  should 
not  be  regarded  as  a study  affecting  their  history  alone;  for,  as 
parts  similar  to  these  primitive  formations  occur  combined  in  the 
compound  textures  of  more  elaborate  vegetables,  much  light  is 
occasionally  thrown  on  the  construction  of  the  higher,  by  an  exact 
knowledge  of  the  structure  of  the  lower  grades. 

(158.)  Hence,  as  the  one.  appears  chiefly  to  consist  of  permuted 
repetitions  of  the  forms  of  the  other,  the  lower  may,  in  some  mea- 
sure, be  esteemed  the  uncombined  anatomical  elements  of  the 
higher  ones  offered  to  examination  in  a distinct  and  isolated  state. 

(159.)  The  forms  of  the  vesicles  of  which  these  cellular  plants 
consist  have  been  already  shewn  to  be  very  various,  almost  as 
diverse  as  are  the  forms  of  the  cellules  in  the  cellulai  textures  ot 
the  most  elaborate  vegetables  known.  In  the  Diatomacece,  the 
variety  is  greater  than  in  either  the  preceding  or  succeeding  types; 
for  among  them  are  found  not  only  lengthened  threads,  with 
spheres  and  spheroids,  elliptic,  cuneate,  and  ovate  frustules,  but 
likewise  rhombs  and  rhomboids,  plane,  and  cubic,  with  parallelo- 
grams, &c.,  in  almost  every  imaginable  diversity.  For  example, 
take  Tessarthonia,  and  Anthachne,  Bacillaria,  Navicula,  &c.,  in 
the  following  figures,  as  well  as  Achnanthes,  Diatoma,  Schizo- 
nema,  and  others,  previously  given  as  illustrations.  [§  160.] 

(160.)  Many  of  these  plants, -it  is  seen,  consist,  in  every  joint, 
of  similar  and  simple  saccules,  as  in  Tessarthonia  and  Achnanthes, 
(of  Turpin,  not  Achnanthes  of  Greville,  and  hence  it  had  better 
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(a)  Navicula  conjugata,  Turp.  (Vibrio  Mull.)  (6)  N.  gemi- 
nata.  (c)  Bacillaria  conjugata,  ( Anim-vegetaux  of  Turpin; 
Zoocarpes  of  Bory  St.  Vincent.)  ( d ) Achnanthes  bijuga.  (<?) 

A.  quadrijuga.  (/)  A.  quadrialterna.  (g)  A.  octallerna. 

(h)  A.  obliqua.  (i)  A.  stomatomorpha.  (j)  A.  bilunulata. 

( k ) Tessartbonia  moniliforme. 

be  called  Antliachne;)  while  others,  and  sometimes  even  different 
species  of  the  same  genus,  have  appendages  attached,  as  in 
Anthachne  bicaudata,  quadricaudata,  &c.,  which  almost  resemble 
a chain  of  Q£)Q£)Q£)Q£),  alternately  inverted. 

(161.)  In  the  sea-froth-plant  ( Achnanthes  of  Greville),  the 
flattened  joints  are  supported  on  processes  which  seem  to  be 
formed  by  one  or  more  cells  extended  lengthwise,  while  the  breadth 
is  undeveloped,  (§  142.)  In  one  species,  these  processes  are  of 
considerable  length,  while  in  another  they  remain  but  short ; which 
characters  distinguish  the  long-legged  from  the  short-legged  sea- 
froth-plants,  ( Achnanthes  longipes  from  Achnanthes  brevipes.)  In 
the  Anthachne,  the  sea-froth-floivcr,  the  appendages,  when  pre- 
sent, do  not  serve  as  points  of  attachment  for  the  plants,  and  hence 
they  have  more  the  appearance  of  tails;  and  from  this  their  specific 
names,  two-tailed  and  four-tailed,  have  been  derived. 

(162.)  In  other  plants  this  change  of  form,  from  the  spheroidal 
to  the  linear,  may  be  traced  through  almost  every  gradation. 
From  the  Tessarthonia  [§  160,  ft],  and  Anthachne  [§  160,  d,  e,f, 
<J,  h,  i,j ],  through  the  Bacillaria  [§  160,  c],  the  Navicula  [§  160, 
a,  ft],  &c.,  to  the  simple  threads  of  the  Protonemata  of  Turpin; 
(not  the  Protonemata  of  other  authors,  which  are  much  more  com- 
plex plants,)  [vide  § 123.] 
o 


NOSTOCHINJE. 


79 


(163.)  Instances  in  which  these  filamentary  productions  are 
intermingled  with  undegenerate  cells  of  the  ordinary  shapes, 
serving  to  connect  them  with  each  other,  aie  found  in  the  allied 
section,  the  Nostocliince,  especially  in  those  plants  which  have 
hence  been  named  Chcctophora,  the  bristle-bearer,  Corynephora, 
the  club-bearer,  Myrionema,  the  many-thread,  and  otheis.  And 
observations  would  seem  to  favor  the  belief,  that  this  admixture  ot 
cells  and  threads  in  the  gelatinous  thalli  of  many  Nostochacece, 
depends  upon  the  varied  predominance  of  two  opposite  modes  of 
development;  and  that,  while  some  cellules  retain  their  spheroidal 
or  sub-spheroidal  forms,  others  are  developed  longitudinally,  or,  as 
it  were,  wholly  in  appendages,  the  intermediate  cavity  degenerating, 
or  becoming  at  length  entirely  obliterated,  and  then  constituting 

a fibre. 

(164.)  Hence  these  simple  plants  shew  the  influence  of  the  two 
powers  or  principles  which  regulate  the  varied  foims  of  vegetable 
growth.  For,  the  cellules  which  are  globular  in  Protococcus 
[§  47],  Globulinia  [§  28],  Protospheria  [§  123],  and  Bichatia 
[§  134],  may  be  considered  as  extended  into  lines  in  Protonema 
[§  123],  or  flattened  into  disks  in  Diatoma;  extremes  where,  on 
the  one  hand,  little  but  axis,  and  on  the  other,  little  but  circum- 
ference, remains ; and  towards  which  the  lengthened  ellipses  of 
Anthachne  [§  159],  and  the  oblate  spheroids  of  Heterocarpella, 
are  on  either  side  approximations. 

(165.)  The  vesicles  thus  consituting  these  simple  plants  are 
associated  in  very  various  numbers.  Often  the  cells  collected  ot 
united  are  so  numerous  as  to  defy  computation  ; but  in  many  they 
are  definite,  and  in  these  there  is  a remarkable  tendency  appaient 
to  the  junction  of  the  cells  in  pairs,  or  in  some  multiple  of  two. 
Take,  for  example,  the  Anthachne  bijuga,  quadrijuga,  quadrialterna, 
octalterna,  &c.  [§  159],  as  well  as  the  Tessarthonia  [§  159,  K], 
the  Navicula,  conjugata,  and  decimata  [§  159,  a,  b ],  the  Bacil- 
laria  [§  159,  c],  and  others  already  referred  to;  as  well  as  many 
more,  which  might  be  given  in  illustration,  would  not  these  suffice. 

(166.)  Thus  the  theory  of  definite  proportions,  so  important  to 
the  chemist,  is  found  not  to  be  confined  to  the  productions  of  the 
inorganic  world ; it  is  a doctrine  which  teaches  much  to  the  student 
of  nature  in  every  department,  who  hence  will  learn  that  nothing 
has  been  made,  without  a due  regard  to  number,  weight,  and 
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(1G7.)  These  plants  afford  the  earliest  instances  in  which  this 
numerical  progression  can  be  shewn;  and  although  various  excep- 
tions may  occur,  subsequent  examples  will  prove,  much  more  fully 
than  these  can  do,  the  extent  and  value  of  the  law.  Two  is  the 
element  among  these  simple  plants;  but  other  numbers,  especially 
three  and  five,  will  form  elements  in  other  series. 

(168.)  These  lower  vegetables,  which  consist  of  slime  alone,  or 
of  threads  and  cells  containing  sometimes  smaller  cellules,  occa- 
sionally connected  by  films  of  slime- like  matter,  are  often  the 
dwellings  and  the  food  of  many  of  the  minute  animalculse  to 
which  a spontaneous  birth  has  been  most  gratuitously  imputed; 
which  have  been  supposed  to  spring  unbidden  into  life,  and  by 
some  to  be  changed  into  animals  from  plants. 

(169.)  Extraordinary  details  of  these  apparent  changes  are 
on  record.  One  naturalist  declares  that  he  has  seen  animals 
take  root;  and  another,  that  plants,  and  even  minute  parts  of 
plants,  or  small  fragments  of  vegetable  structure,  as  of  the  grains 
of  wheat  or  barley,  or  the  berries  of  yew,  when  separated  and 
diffused  through  water,  reassume  each  an  independent  animality, 
which  had  only  been  suspended  whilst  they  formed  parts  of  larger 
plants:  and  that,  after  having  for  a time  enjoyed  their  animal 
existence,  they  become  associated  into  lines  which  constitute  con- 
ferva, or  attach  themselves  to  the  roots,  or  other  jDarts  of  growing 
vegetables;  whose  growth  indeed  depends,  according  to  this  theory, 
upon  the  attachment  of  such  monads  in  myriads  to  the  extremities 
of  their  roots  and  other  parts. 

(170.)  The  phenomena  which  have  seemed  to  favor  this  belief 
are,  first,  the  appearance  of  animalculse  in  vegetable  infusions; 
and  secondly,  the  motions  which  the  particles  of  organic  bodies 
are  seen  to  perform  after  their  dissolution,  or  separation  from  each 
other  : which  latter  circumstance  has  led  some  very  able  natu- 
ralists to  assert,  that  all  the  larger  animals  and  plants  are  built  up 
of  smaller  ones,  called  monads  ; and  that  the  decease  of  a man  or 
a tree,  is  not  so  much  a death,  as  a dissolution;  for  that,  when  the 
bonds  which  held  myriads  of  monads  together  to  form  a single 
individual  are  loosened  or  dissolved,  that  then  they  all  again 
resume  their  independent  vitality,  the  destruction  of  one  giving 
freedom  to  many. 

(171.)  But  locomotion,  by  which  the  animality  of  certain 
minute  corpuscules  was  once  presumed  to  be  established,  has 
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lately  been  proved  to  be  no  evidence  of  vitality  at  all.  Dntrochet 
has  demonstrated  that  locomotion  may,  and  often  does,  depend 
upon  external  physical  causes,  and  not  upon  any  individual  voli- 
tion. He  observed,  that  fragments  of  moss  will  move  about,  as 
if  spontaneously,  in  the  water  in  which  they  float,  [vide  § 36  ;]  and 
subsequent  experiments  have  shewn  that  bags  of  bladder,  or  other 
permeable  membrane,  for  a limited  period,  under  certain  circum- 
stances, do  the  same.  And  furthermore,  Dr.  Brown  has  discovered 
the  extraordinary  fact,  that  the  smallest  fragments  into  which 
matter,  whether  organic  or  inorganic,  can  be  divided,  are  all,  when 
suspended  in  a fluid,  constantly  in  motion,  [vide  § 38.] 

(172.)  With  regard  to  the  apparently  fortuitous  generation  of 
animalculse,  and  their  supposed  transformations  into  plants,  it 
should  be  observed  that,  from  the  minuteness  of  the  objects  to  be 
examined,  from  many  floating  about  in  water  unattached  to  any 
soil,  and  from  the  extreme  simplicity  of  their  structure,  it  is  often 
very  difficult,  and  sometimes  impossible,  to  determine  with  preci- 
sion what  are  the  vesicular  ova  of  certain  animals,  and  what  the 
vesicular  sporules  of  certain  plants;  and  even  to  distinguish  the 
simpler  animalculse  and  microscopic  vegetables  from  each  other. 
This  is  owing  partly  to  the  similarity  in  the  forms  of  some;  but 
more  to  the  ova  of  the  former  being  deposited  and  hatched  in  the 
vesicles  or  amongst  the  slime  of  the  latter,  a condition  by  which 
the  whole  mass  becomes  replete  with  animal  life,  and  the  slimy 
thallus  enlarged  at  the  expense  of  the  cellules,  that  often,  in  such 
cases,  remain  abortive:  just  as,  in  the  formation  of  galls  by  the 
puncture  of  insects,  a tumor  is  produced  by  the  excessive  develop- 
ment of  the  pulpy  structure,  which  involves  the  abortion  of  the 
parts  that  would  have  been  otherwise  naturally  produced. 

(173.)  These  are  the  phenomena  which  have  probably  counte- 
nanced the  theory  of  the  metamorphosis  of  plants  into  animals, 
and  of  animals  into  plants  ; a change,  of  which  it  is  believed  there 
has  been  hitherto  no  positive  evidence  adduced.  That  there  are 
beings  which,  during  a part  of  their  existence  may  be  attached  and 
germinate,  and  subsequently  become  detached  and  swim  about 
from  place  to  place,  has  already  been  shewn  with  respect  to  the 
zoocarpes,  and  other  examples  will  be  adduced  hereafter.  Yet  such 
changes  are  only  the  common  laws  of  their  existence,  just  as  the 
metamorphoses  of  insects  are  of  theirs.  But  the  idea  that  an 
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animal,  even  the  favorite  monas  termo,  can  be  produced  by  the 
dissolution  of  the  simple  vesicular  structure  of  a plant,  is  a position 
not  only  without  proof,  but  no  longer  tenable  as  an  hypothesis, 
since  Ehrenberg  has  shewn  the  elaborate  organization  which  exists 
even  in  these  microcosms,  [vide  ^ 27.] 


CONFERVIN  JE. 

(174.)  In  the  two  preceding  sections  of  this  order,  the  Nosto- 
chinee  and  Fragillinse,  the  thallus  is  very  variably  produced.  In 
the  one,  although  definite,  it  is  often  little  else  than  an  amorphous 
mass  of  slime,  in  which  numerous  threads  and  cellules  are  con- 
tained; and  in  the  other  it  is  so  obscure,  or  so  far  abortive,  that 
the  cells  readily  break  away  in  fragments  from  each  other.  In 
this  third,  or  succeeding  series,  it  assumes  another  form;  for  the 
slimy  matter  from  which,  in  Schizonema  [§  139],  the  cellules  are 
discharged,  and  the  existence  of  which  in  Geminella  [§  139]  is 
wholly  hypothetical,  becomes,  in  the  Confervinai,  more  and  more 
membranaceous  in  its  structure,  or  is  replaced  by  a membrane  in 
which  there  is  no  trace  of  organization,  but  which  confines  their 
vesicles,  and  determines,  in  many  instances,  their  shape,  as  if  they 
had  been  put  into  a mould;  although,  from  its  transparency  and 
thinness,  its  presence  is  often  overlooked. 

(175.)  If  the  contained  vesicles  are  relatively  few  in  number, 
they  often  remain  spheroidal,  as  in  the  necklace-like  frog- spawn- 
wort,  Eatracliospermum  moniliforme ; but,  in  the  Confervinae,  the 
membrane  investing  the  series  becomes  blended  and  lost  to  vision, 
by  its  joining  with  the  walls  of  the  various  cells.  In  others,  where 
the  tubular  thallus  is  comparatively  small  in  its  diameter,  the 
cellules  elongate,  and  from  round  become  elliptic,  &c.,  and  at 
length  the  ends  are  flattened  against  each  other,  as  illustrated  in 
the  following  examples: 

(a)  Conferva  curta,  natural  size.  (a)  A portion  magnified. 

(c)  Filaments  still  further  magnified.  ( a a,  b b,  e)  cells  varying 
in  shape  in  the  same  filament,  (n)  Conferva  serea.  (e,  f)  Por- 
tions of  filament  magnified,  to  shew  the  variations  in  the  form  of 
the  cells  a,  b,  c,  and  a,  b,  c,  d,  e,  f.  (o)  Conferva  rivularis. 

(h)  Threads  magnified. 
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(176.)  The  vesicles  thus  connected,  and  more  or  less  condensed, 
according  to  their  number  and  the  tubular  diameter  of  the  thallus, 
form  at  their  various  junctions  apparent  joints,  which  have  been 
called  articulations ; but  these  articulations  of  the  cells  being 
invested  by  a continuous  external  membrane,  are  very  different 
from  the  easily  separable  articulations  of  the  Diatomaceee,  which 
are  rather  disarticulations  than  truly  joints;  and  hence,  although 
some  of  these  Confervacese,  as  the  water-net,  Hydrodictyon,  do 
occasionally  propagate  by  the  disintegration  of  their  members,  it 
is  by  no  means  common  for  this  Series  of  plants  to  separate  into 
fragments  spontaneously:  they  more  frequently  propagate  by  a 
rupture  of  the  cells,  discharging  the  sporuliferous  endochrome, 
which  the  respective  joints  contain. 

(177.)  Oscillacea:.  The  Quick  Mosses,  or  Quiver-worts , so 
called  from  the  vibratory  movements  or  oscillations  of  their  gela- 
tinous fronds,  whence  indeed  is  derived  their  technical  synonyme 
Oscillacece,  form  the  first  type  of  the  section  Confervinje.  There 
are  some  of  them  aerial  and  some  aquatic  plants;  they  abound  in 
damp  shady  situations,  in  the  sea,  in  ponds,  ditches,  streams,  and 
even  in  thermal  springs,  such  as  those  of  Bath,  and  are  of  much 
use  in  fixing  loose  sand,  and  aiding  in  the  deposition  of  mud.  They 
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are  as  it  were  the  strainers  and  refiners  of  nature  ; for,  sometimes 
rising  and  floating  on  the  surface,  and  then  sinking  through  the 
water  to  the  bottom,  they  involve,  in  their  filamentous  and  gelati- 
nous structures,  much  of  the  floating  refuse  matter  which  they  and 
their  allies  have  been  unable  to  digest  as  food.  Their  action  may  be 
likened  to  that  of  mucilage  or  isinglass,  put  by  brewers  in  their  vats 
to  refine  the  beer.  And  it  is  by  these,  and  similar  plants,  that  a great 
deal  of  mud  is  not  only  precipitated  from  water,  but  restrained 
at  the  bottom  of  streams,  so  that  rivulets  run  with  crystal  clear- 
ness over  successive  strata  of  offal,  which  are  thus  curiously  kept 
undisturbed. 

(178.)  Oscillatoria,  Lyngbya,  Rosaria,  Calothrix,  and  some 
other  Confervinae,  found  either  “ in  fresh  water,  the  sea,  or  on  damp 
ground,  have  been  associated  to  form  the  type  Oscillaceae,  of  which 
the  first  named  is  the  normal  genus.  According  to  Mr.  Hervey, 
whose  definition  is  the  most  satisfactory  yet  published,  they  are 
chiefly  characterized  by  having  their  “thalli  green  or  brown,  rarely 
purple,  continuous,  tubular,  seldom  branched,  though  often  agglu- 
tinated together  so  as  to  appear  branched;  fructification,  an 
internal  mass  divided  by  transverse  septa,  finally  separating  into 
roundish  or  lenticular  sporidia.” — Hooker. 

(179.)  Perhaps  the  most  familiar  example  of  this  group  is  the 
Lyngbya  muralis,  and,  from  its  being  the  most  common,  it  is,  pro- 
bably, likewise  the  most  important.  This  plant,  says  Smith,  forms 
in  the  wet  months  of  winter  a verdant  tapestry  on  damp  walls  and 
stones,  in  confined  areas  and  dark  subterranean  buildings,  in 
which  the  inhabitants  of  crowded  cities  gasp  for  air,  the  effects  of 
which  on  the  atmosphere,  by  rendering  it  something  more  respir- 
able, must  be  as  beneficial  as  those  observed  by  Priestley,  to  be 
produced  by  analogous  species  on  corrupted  water. — Eng.  Flor. 

(180.)  The  natural  history  of  the  oscillatorise  is  too  interesting 
to  be  passed  wholly  without  nolice.  They  are  so  rapid  in  their 
growth  and  increase,  that,  as  Captain  Carmichael  says,  if  from  a 
stratum  which  on  moist  ground  may  occur  of  indefinite  extent 
three  feet  and  upwards  across,  a small  portion  be  taken  not  more 
than  a line  in  diameter  and  placed  on  a watch  glass  filled  with 
water,  the  whole  area  of  the  glass  will  be  overspread  with  filaments 
in  the  course  of  the  night. 

(181.)  From  the  unpublished  MSS.  of  this  accomplished  na- 
turalist, Mr.  Harvey  makes  the  following  extract,  which  is  so 
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curious  that  1 prefer  transcribing  it  complete,  to  offering  any 
abridgment. 

“ i have  been  induced  to  bestow  considerable  attention  on  such  of  the  species 
as  fell  under  my  notice,  on  account  of  the  singular  motion  remarked  in  the  fila- 
ments by  various  naturalists  ; and  I do  confess,  that  the  result  is  something  like 
conviction  that  they  belong  rather  to  the  animal  than  to  the  vegetable  kingdom. 
This  motion  or  oscillation  has  been  attributed  to  various  causes, — to  the  rapidity 
of  growth,  to  the  action  of  light,  or  to  the  agitation  of  the  water  in  which  the 
specimens  were  immersed  for  inspection ; but  none  of  these  affords  a satisfactory 
explanation  : the  last  may  be  put  to  the  proof  by  a very  simple  contrivance.  Let 
a small  portion  of  the  stratum  be  placed  in  a watch-glass  nearly  filled  with  water, 
and  covered  with  a circular  film  of  talc,  so  that  its  edge  may  touch  the  glass ; the 
water  will  be  rendered  as  fixed  as  if  it  was  a piece  of  ice.  The  glass  may  now 
be  placed  under  the  microscope,  and  the  oscillation  of  the  filaments  viewed  with- 
out any  risk  of  disturbance  from  the  agitation  of  the  water.  By  following  this 
course,  it  will  be  speedily  perceived  that  the  motion  in  question  is  entirely  inde- 
pendent of  that  cause. 

“ The  action  of  lu-ht,  as  a cause  of  motion,  cannot  be  directly  disproved,  because 
we  cannot  view  our  specimens  in  the  dark ; but  indirectly  there  is  nothing  easier. 
If  a watch-glass,  charged  as  above,  belaid  aside  for  a night,  it  will  be  found  that, 
by  the  next  morning,  not  only  a considerable  radiation  has  taken  place,  but  that 
multitudes  of  the  filaments  have  entirely  escaped  from  the  stratum,  both  indicating 
motion  independent  of  light.  Rapidity  of  growth  will  shew  itself  in  a prolonga- 
tion of  the  filaments,  but  w'ill  not  account  for  this  oscillation  to  the  right  and  left ; 
and  still  less  for  their  travelling,  in  the  course  of  a few  hours,  to  the  distance  of 
ten  times  their  own  length  from  the  stratum.  This  last  is  a kind  of  motion,  I 
believe,  unexampled  in  the  vegetable  kingdom.  There  is  another  point  in  the 
history  of  the  Oscillatorise  which  favors  the  opinion  that  they  are  animalculae ; it 
is  the  extremely  limited  term  of  their  existence.  The  community  (if  I may  so 
call  it)  lives  for  several  months,  but  the  individuals  die  off,  and  are  succeeded  by 
others  with  a rapidity  [vide  § 180,]  to  which  there  is  no  parallel  among  genuine 
plants.” — Alga.  Appinenses. 

These  facts  are  most  curious,  but  they  do  not  appear  fully  to 
warrant  the  conclusion  the  learned  writer  seems  inclined  to  deduce 
of  the  animal  nature  of  the  Oscillatoriae.  These  beings,  which  are 
“on  the  isthmus  of  a middle  state,”  are  certainly  as  much  plants 
as  the  Echinellae,  already  mentioned  [151],  and  as  the  Vaucheria 
clavata,  shortly  to  be  described. 

(182.)  Confervaceje.  The  Zygnemata,  or  yoke-threads,  form  the 
connecting  link  between  the  Oscillaceae  and  the  present  type;  and 
their  history  is  not  less  remarkable  than  that  of  the  Oscillatoriae,  just 
described;  for  these  plants,  which- are  hair-like  filaments,  float  side 
by  side,  or  cross  each  other  at  intervals,  and  then  unite,  in  a most 
extraordinary  manner,  by  shooting  forth  processes  which  grow  to- 
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gether,  and  form  channels,  through  which  the  grains  of  endochrome 
contained  in  the  cells  of  the  one  can  flow  into  the  corresponding 
cellules  of  the  other.  Subsequently  to  this  natural  grafting,  the 
filaments  separate  again,  and  the  sporules  which  have  been  formed 
either  in  the  intermediate  channels  or  in  the  original  c6lls,  are 
dropped  into  the  water,  and,  germinating,  give  rise  to  a fresh 
generation. 

Vaucher  included  among  his  Conjugate  numerous  species,  which 
have  since  been  distributed  into  several  genera;  one  being  the 
Zygnema  just  described.  The  accompanying  figure  is  the  Conju- 
gatci  pectinata  of  Vaucher,  and  the  Zygnema  pectinatum  of 
Agardh;  but  a further  analysis  having  been  made  by  Bory  St. 
Vincent,  it  is  now  called  Tyndaridea,  from  Tyndaridae,  the  common 

Tyndaridea  pectinata  (Zygnema 
pectinatum.) 

(а)  Two  individual  plants  becom- 
ing engrafted  naturally  together. 

1 , 2.  Pullulations  from  each,  pro- 
jecting to  form  the  union. 

3.  The  common  spores  or  fruit. 

(б)  Zygnema  deciminum. 
i , 2.  Endochrome  in  the  form  of  a 

roman  X. 

3.  Fruit,  after  the  engrafting  has 
taken  place,  collected  as  a globule  in 
one  of  the  filaments.* 

( c ) Spores  germinating  (free). 

(</,  e)  Spores  germinating  within 
the  cellules. 

(f)  Ditto,  become  free  from  de- 
cay of  the  cellule. 

(183.)  Conferva,  though  very  much  restricted  since  the  time  of 
Dillwyn,  who  included  under  that  generic  name  almost  all  the 
types  and  sections  of  the  present  order  Confervales,  still  remains 
an  extensive  genus,  which  may  probably  hereafter  be  again  sub- 
divided and  further  reduced.  Conferva  curta,  serea,  and  rivularis, 
or  the  dwarf,  verdigris,  and  river  crowsilks,  175,]  have  already 
been  figured;  and  C.  segagropila,  vesicata,  and  crispata,  may  be 
taken  as  further  illustrations  of  the  genus. 

(184.)  Conferva  rivularis  [§  175,  a.  b.]  is  very  common  in 
running  streams;  C.  curta  is  a dwarf  crowsilk,  parasitic  on  Fuci; 

* The  draughtsman,  in  taking  this  figure  from  Vaucher,  has  combined  the 
characters  of  two  species ; the  endochrome  in  the  curled  end  being  in  the  iorm  of 
a roman  V repeated,  which  is  distinctive  of  Z.  quininum. 
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a.  Conferva  segagropila,  entire  plant;  natural  size.  b.  Fila- 
ments separated,  to  shew  their  articulated  cellular  structure.  c. 
Conferva  vesicata ; natural  size.  d.  Filaments,  with  the  vesicles 
magnified.  e.  Conferva  crispata.  f.  Filaments  magnified, 
shewing  the  variable  length  of  the  cells. 

and  C.  (Brea  is  also  a marine  species,  common  on  the  seashore : 
the  long-tufted  filaments  of  the  latter  assist  in  fixing  the  loose  sand 
with  which  rocks  are  often  covered. 

(185.)  Conferva  crispata , (the  curled  crowsilk,)  which  is  often 
thought  to  be  only  a variety  of  the  common  Conferva  fracta, 
(broken  crowsilk,)  is  found  in  vast  abundance  in  ditches,  both  of 
salt  and  fresh  water,  forming  immense  strata,  which,  when  they 
rise  to  the  surface,  cover  the  water,  often  for  miles  together,  with  a 
coat  several  inches  in  thickness.  Between  Bognor  and  Little 
Hairston  I have  seen  it  in  the  most  astonishing  profusion.  These 
are  some  of  the  confervse  that  contribute  most  to  the  clearing 
water,  and  filling  up  ponds  and  lakes.  Economical  peasants 
sometimes  use  these  crowsilks  as  wadding  for  stuffing  garments. 
They  have  also  been  woven  into  cloth ; and  Lightfoot  says  he  has 
seen  a kind  of  paper  made  in  Edinburgh,  from  Conferva  fracta. 

(186.)  Conferva  vesicata,  or  the  bladder-crowsilk,  [§  183,  c.  d.] 
is  a curious  though  common  species,  found  in  stagnant  water.  It 
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is  chiefly  interesting  from  the  tumid  cells  with  which  it  abounds, 
prefiguring  the  conceptacles  of  the  next  type,  and  of  the  still 
higher  Fuci.  In  it  the  endochrome  is  extremely  evident,  which, 
escaping  in  this  group  by  an  irregular  rupture  of  the  coats  of  the 
cells  becomes  the  sporules  whence  fresh  plants  arise. 

(187.)  The  Conferva  cegagropila,  the  globe-crowsilk,  or  moor- 
ball,  is  a very  extraordinary  plant,  [§  183,  a.b.]  The  numerous 
filaments  of  which  it  is  composed  grow  closely  impacted  in  a 
nearly  spherical  mass,  so  that  a ball  is  formed,  a good  deal  resem- 
bling those  lumps  of  hair  found  occasionally  in  the  stomachs  of 
kids,  calves,  and  horses.  It  is  a wandering  plant,  unfixed  to  any 
soil,  and  entirely  at  the  mercy  of  the  waves.  It  is  found  in  lakes, 
but  it  is  rare.  The  only  use  to  which  it  has  been  applied  has  been 
to  wipe  pens  upon;  for  which  purpose  its  soft  porous  texture  fits 
it  well. 

(188.)  Hydrodictyon,  [vide  Dillwyn,  97,]  the  water-net,  which 
floats  freely,  spreading  abroad  its  pentagonal  meshes,  which 
divide  at  their  joints,  in  the  same  manner  as  the  Fragillinee,  and 
Mougeottia,  a genus  separated  from  Zygnema,  and  named  in 
honour  of  Mougeot,  a German  botanist  of  celebrity,  might  be  given 
as  further  illustrations.  This  latter  genus,  and  especially  one 
species,  the  M.  compressa,  like  the  Hydrodictyon,  shews  an  affinity 
to  the  lower  tribes,  by  its  fragility ; and  so  various  are  the  modes 
in  which  the  articulations  hang  together,  that  Captain  Carmichael 
appears  to  have  been  inclined  to  consider  each  joint  a distinct  in- 
dividual plant,  and  a filament  (to  repeat  his  own  words),  to  be  “a 
chain  of  individuals  cohering  somewhat  in  the  manner  of  the  genus 
Salpa  among  the  Mollusca.” 

(189.)  Ceramiaceal  In  the  most  numerous  species  of  this 
section,  the  granules  contained  in  the  various  joints  are  the  spo- 
rules, which,  when  scattered  by  the  rupture  of  the  walls,  serve  to 
perpetuate  the  plants;  but,  in  the  more  highly  developed  series, 
the  Ceramiaceae,  instead  of  the  sporules  being  indifferently  situ- 
ated in  all  the  cells,  some  cells  develop  no  fertile  spores,  while  in 
others  they  are  evolved  most  abundantly.  These  fertile  cells  are 
called  thecae , or  spore  cases;  and  they,  after  a time,  like  the  other 
cells,  burst,  and  discharge  their  contents. 

(190.)  When  such  a separation  of  function  takes  place,  the  term 
frond  supersedes  the  use  of  thallus ; and  the  contrary  extremity  of 
the  frond  to  that  which  bears  the  thecae  often  becomes  less  ex- 
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panded,  and  then  is  called  a stipes.  The  end  of  the  stipes  is 
sometimes,  though  improperly,  termed  a root,  but  it  is  only  the 
base  of  the  frond:  the  true  root  is  the  result  of  a further  develop- 
ment of  the  axis  in  union  with  an  organ  not  yet  explained.  The 
base  of  the  rootstake,  or  rhizoma,  which  has  hitherto  rejnained 
abortive,  or  only  imperfectly  evolved,  in  this  shield-like  expansion, 
is  called  the  shield  or  holdfast,  scutum  vel  clavulus. 


a.  Ectocarpus  littoralis,  parasitic  on  a fucus  ; natural  size. 

b.  Filaments  magnified.  c.  Portion  with  fruit. 

d.  Dasya  coccinea;  portion  natural  size.  e.  Portion  magnified. 

f.  Fruit,  a,  discharging  sporules,  b,  magnified. 

g.  Ceramium  rubrum,  (reduced,  entire  plant.) 

h.  i.  Portions  magnified;  one  with  fruit .—Dillwyn,  31,  34,  36.) 

(191.)  The  examples  figured  are  Ectocarpus  littoralis , (a,  b,  c,) 
a very  common  parasite,  found  on  the  larger  Algse ; Dasya  coccinea, 
(d,e,f,)  the  scarlet  hair-wort,  one  of  the  most  beautiful  and  abun- 
dant British  illustrations  of  the  type;  Ceramium  rubrum,  (o,  h,  i,) 
the  red  vase-weed.  Ceramium  ciliatum  (§  3,  fig.  2,)  is  a curiou’s 
spiny  species,  and  is  remarkable  for  its  rigidity  and  fragility,  “the 
filaments  breaking  in  the  hand,  as  Mr.  Sconce  observes,  as  if  the 
joints  searated  like  those  of  an  equisetum.” — Hooker,  Eng.  FI.  336. 

(192.)  Ectocarpus  and  Ceramium  have  both  been  considered 
normal  genera,  and  this  type  has  therefore  been  sometimes  called 
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Ectocarpecc,  and  sometimes  Ceramiece ; but,  as  two  subtypes  have 
been  formed  bearing  those  names,  Ceramiacece  is  the  collective 
term  by  which  the  common  group  is  designated  here. 

(193.)  The  Ceramiacete  are  well  distinguished  from  all  the  other 
Confervales  by  their  external  fructification;  and  the  two  subtypes, 
which  thus  far  agree,  differ  both  in  the  colour  of  their  fronds  and 
the  distribution  of  their  conceptacles : the  Ect.ocarpidee  (or  Ecto- 
carpeae)  being  green  or  olive-brown,  and  bearing  two  forms  of 
fruit,  external  conceptacles,  and  globules  in  swollen  filaments,  on 
the  same  plant;  while  the  Ceramidse  (or  Ceramiese)  are  either  red 
or  purple,  never  green,  rarely  brown,  and  their  joints  beautifully 
transparent.  They  also  bear  their  twofold  fructification,  not  on  the 
same,  but  on  two  different  plants. 

(194.)  All  these  modifications  of  structure,  which  seem  scarcely 
essential  in  such  humble  vegetables,  prefigure,  in  an  extraordinary 
way,  the  most  elaborate  organs  of  the  more  highly  developed  plants. 
They  often  anticipate  as  it  were  not  only  future  internal  textures, 
but  also  external  forms;  and  sometimes  the  likeness  is  so  strong  as 
to  have  suggested  an  identity  in  name:  e.  g.  take  Griffithsia 
equisetifolia,  Calithamnion  thyoides,  &c.,  which  seem,  from  their 
aspects,  to  be  the  shadows  which  coming  events  have  cast  before. 

(195.)  The  three  types,  Oscillaceee,  Confervaceee,  and  Cera- 
miaceee,  although  differing  as  to  their  fructification  being  external 
or  internal,  and  in  other  particulars  detailed  in  the  histories  of  the 
respective  groups,  all  agree  in  having  articulated  filaments,  the 
cellules  of  which  are  contained  within  a fine  membranaceous  tube; 
the  gelatinous  thallus  having  become  abortive.  These  common 
characters  are  therefore  their  associating  as  well  as  their  differen- 
tial signs. 

(196.)  In  tracing  the  gradual  series  of  developments  through  the 
simpler  Algae,  a tendency  to  distinction  in  the  uses  of  different 
parts  becomes  progressively  more  and  more  evident.  In  the  loose 
and  floating  twinnules,  in  the  cleft  foam  in  the  Nostocs,  and  in 
the  red-snow,  every  portion  of  the  surface  appears  equally  able  to 
absorb  nourishment  for  the  support  and  growth  of  the  individual 
plant;  and  every  part  seems  equally  fertile,  and  able,  by  gonidia 
or  sporules,  to  reproduce  its  kind;  so  that  these  two  essential 
systems,  that  of  reproduction  and  that  of  nutrition,  without  which 
the  individuals  could  not  exist,  neither  could  the  species  be  conti- 
nued, are  blended  into  one  mass,  and  are  either  indistinguishable 
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from  each  other,  or,  when  somewhat  more  advanced,  still  have  one 
receptacle  in  common;  but  as  the  receptacle,  or  thallus,  becomes 
more  extended,  a distinction  takes  place:  a kind  of  stem  is  pro- 
duced, as  seen  in  an  elementary  state,  even  in  the  Achnanthes, 
and  still  more  notoriously  in  the  vase-worts  (Ceramiaceee.)  This 
stem,  in  all  these  plants,  is  called  a stipes,  and  is  the  organ  or 
system  of  extension,  in  part  distinct,  and,  according  to  the  greater 
or  less  development  of  which,  the  organs  ot  nutrition  and  reproduc- 
tion are  more  or  less  separated  from  each  other.  As  long  as  both 
the  reproductive  and  nutritive  systems  are  universally  spread 
throughout  this  organ  of  extension,  it  is  called  a thallus;  as  soon 
as  the  reproductive  sporules  are  collected  into  groups,  it  receives 
the  name  of  frons ; the  groups  of  sporules  being  called  sori,  and 
the  parts  of  the  frons  in  which  they  are  seated,  theca  or  concep- 
tacles  (conceptacula) ; often  also  capsules,  but  this  latter  name, 
as  will  hereafter  appear,  is  very  objectionable. 

(197.)  From  the  systems  of  nutrition  and  reproduction  being 
thus,  in  many  individuals,  blended,  their  presence  has  often 
escaped  the  notice  of  inaccurate  observers,  and  their  existence  has 
even  been  denied.  Hence  likewise  has  arisen  the  supposition  that 
certain  plants  are  produced  by  chance,  i.  e.  spring  out  of  the 
earth,  or  from  the  dissolution  of  the  substances  on  which  they  are 
found,  without  the  intervention  of  other  beings  like  themselves; 
i.  e.  without  parental  aid. 

(198.)  But  the  reproductive,  as  well  as  the  nutritive  system,  is 
essentially  present  in  some  individuals  of  every  species,  at  some 
period  of  their  existence ; and  although  in  a few  both  have  not  been 
hitherto  corporeally  detected,  their  potential  presence  is  declared 
by  their  effects;  and  the  more  scrupulous  the  investigations  become 
that  are  made  into  these  obscure  recesses  of  nature,  the  less  reason 
is  there  to  doubt  the  generality  of  the  dogma,  “omne  vivurn 
ex  ovo.” 

(199.)  Many  of  the  cases  in  which  these  reproductive  organs  are 
not  demonstrable  are,  in  all  probability,  the  young  or  barren  states 
of  plants,  which  are  fertile  in  other  individuals  of  the  same  species, 
or  in  subsequent  stages  of  their  existence  : e.  g.  mosses,  and  many 
other  vegetables,  are  so  greatly  affected  by  locality,  that  in  one 
situation  they  are  constantly  and  universally  fertile,  and  in  another 
as  constantly  and  universally  barren;  while  some,  which  had  long 
been  considered  sterile  plants,  stricter  observations  have  shewn  to 
be  only  the  infant  or  abortive  forms  of  well-known  fertile  vegeta- 


92 


OUTLINES  OF  ALGO  LOG I A . 


bles.  Of  this  the  well-known  Byssus  velutina,  which  is  now 
ascertained  to  be  only  the  rudimental  state  of  Polytrichum  aloides, 
affords  an  apposite  example. 

(200.)  With  regard  to  the  assumed  spontaneous  production  of 
the  Confervales,  there  has  been  a series  of  very  satisfactory  expe- 
riments placed  on  record  by  Fee,  in  his  “ Essai  sur  les  Crypto- 
games des  Ecorces  officinales.”  This  botanist  found  that,  without 
the  access  of  air,  the  common  recipient  and  carrier  of  the  seminules 
of  such  plants,  none  ever  grew  in  water  that  was  known  to  be  per- 
fectly pure,  and  that  the  periods  and  proportions  of  their  develop- 
ment were  in  an  inverse  ratio  with  the  purity  of  the  water  and  the 
exclusion  of  the  air.  In  distilled  water  contained  in  vessels  her- 
metically sealed,  or  in  open  vessels  kept  in  closed  chambers,  none 
were  ever  found  to  grow.  One  hundred  and  three  days  passed 
before  any  were  detected  in  pure  water  placed  in  open  vessels,  and 
exposed  to  the  atmosphere.  In  rain-water  they  were  nearly  double 
the  time  (one  hundred  and  forty-seven  days)  in  making  their  ap- 
pearance, when  in  open  vessels  kept  in  closed  chambers,  to  what 
they  were  in  the  same  water  exposed  to  the  open  air,  (eighty-five 
days.)  In  river-water  their  coming  was  found  to  be  more  speedy 
than  in  rain,  or  in  the  water  drawn  from  wells.  Filtration  also 
retarded  their  appearance;  and  in  water  from  stagnant  pools  they 
were  the  most  rapid  and  abundant  in  their  growth,  requiring  only 
nine  days,  which  is  less  than  an  eleventh  part  of  the  time  necessary 
for  their  production  in  pure  water,  even  when  exposed  in  open 
vessels  to  the  influence  of  the  air. 

(201.)  But  persons  in  general  have  been  so  long  accustomed  to 
regard  fruits  and  elaborate  seeds  as  the  only  organs  of  specific  re- 
production in  plants,  and  roots  as  their  only  organs  of  nutrition, 
that  the  potential  presence  of  the  root,  as  diffused  all  over  the 
absorbent  surface,  is  often  with  difficulty  admitted,  notwithstanding 
it  nourishes  the  plant,  and  is  an  efficient  nutritive  system  ; and  the 
potential  presence  of  the  reproductive  organs  has  hence  likewise 
been  denied,  when  plants  are  propagated  by  spores  alone,  or  by 
the  disarticulation  of  the  various  parts,  although  gonidia  and 
sporules  are  as  efficient  as  seeds  in  the  office  of  reproduction. 

(202.)  In  the  succeeding  series  of  the  Algae,  or  flags,  these 
organs  are  still  more  distinct  and  evident  than  in  the  most  distinct 
of  the  preceding  sections;  and  those  three  systems,  which,  when 
inseparable  from  each  other,  are  denominated  the  systems  of  nu- 
trition, extension,  and^reproduction  when  separable,  and  chiefly 
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collected  in  especial  parts  or  members,  are  then  in  general  named 
the  organs  of  nutrition,  extension,  and  reproduction;  the  organ  of 
extension  being  the  part  on  which  the  nutritive  and  reproductive 
organs  are  seated,  and  to  which  they  are  attached. 

(203.)  All  the  plants  which  as  yet  have  been  given  in  illustra- 
tion of  the  types  Globulinacese  (or  scum-worts),  Diatomacese  (or 
cleft-reets),  Nostochaceee  (or  jelly-worts),  Oscillaceae  (or  quick- 
mosses),  Confervacese  (or  crow-silks),  and  Ceramiacete  (or  vase- 
worts),  however  much  they  may  differ  as  to  the  form,  and 
number,  and  modes  of  union  of  the  cells,  the  abundance  or  desti- 
tution of  thallus,  &c.,  still  agree  in  their  jointed  structure,  i.e.  in 
the  articulation  of  the  vesicles.  The  series  rises  in  several 
gradations,  beginning  with  those  in  which  each  cell  or  joint  is 
separated  or  disarticulated  from  all  the  rest;  it  then  proceeds  by 
those  in  which  the  vesicles,  at  one  time  connected,  disarticulate 
spontaneously,  to  those  in  which,  although  the  junction  of  the  cells 
is  evident  through  the  transparent  thallus,  no  spontaneous  sepa- 
ration essentially  takes  place.  Hence,  collectively  they  have  been 
named  (Algse  articulatee,  or)  jointed  flags;  (Arthrodiese,  or)  joint- 
worts,  joint-reets,  &c.;  and  sometimes  Confervse,  as  formerly  most 
of  those  which  then  were  known  were  included  in  a single  group, 
or  genus,  named  Conferva,  from  the  use  which  the  ancients  made 
of  several  species,  as  applications  to  confirm  or  strengthen  the 
union  of  fractured  bones.  Therefore  the  Confervse  have  a double 
claim  to  their  appellation,  joint-worts ; firstly,  from  their  former 
use,  and,  secondly,  from  their  articulated  structure. 

(204.)  Conferva  (or  joint-worts),  is  hence  perhaps  the  least 
exceptionable  name  that  has  been  hitherto  proposed;  but,  as  some 
are  characterised  by  disarticulations  rather  than  by  their  articula- 
tions, and  in  others  the  articulations  become  confirmed  in  one 
continuous  thread ; and  moreover,  as  the  order  includes  the  Nostocs 
as  well  as  the  Confervas  (generally  so  esteemed),  perhaps  it  would 
be  advisable  to  blend  the  two  names  in  one  common  appellation, 
or  to  call  them  collectively  Confervales,  of  which  our  provincial 
reets  may  be  taken  as  the  English  synonyme. 

(205.)  This  rustic  name  appears,  like  reeds  and  reeks,  both 
given,  like  reets,  to  plants  that  grow  in  damp  places  or  in  running 
waters,  to  be  derived  from  the  same  original  root,  'piu,  to  flow ; 
and,  notwithstanding  the  two  latter  have  long  been  all  but  obso- 
lete, they  are  in  some  provinces  still  retained,  the  one  being  applied 
to  such  minute  plants  as  are  terrestrial,  with  which  the  ground  is 


94 


OUTLINES  OF  ALGOLOGIA. 


said  to  reek;  the  other  to  those  thread-like  masses  which  prevail 
in  water:  and  their  flowing,  flaccid  forms  are  not  inaptly  expressed 
by  this  almost  forgotten  word. 

(206.)  The  plants  already  described  will  suffice  to  illustrate 
several  progressive  stages  of  systematic  or  methodical  arrangement; 
e.  g.  all  those  which  agree  in  certain  fixed  characters  form  a group, 
and  constitute  what  is  botanically  called  a species,  as  the  long- 
legged  sea-froth -plants,  the  short-legged  sea-froth-plants,  &c.; 
while  these  two,  or  a similar  association  of  any  other  concordant 
species,  form  a genus.  In  this  instance,  the  genus  Achnanthes;  in 
another,  the  genus  Diatoma;  in  another,  the  genus  Fragillaria, 
and  so  forth;  all  which,  agreeing  in  their  flattened  joints,  easily 
separable  into  fragments,  form  a type,  called,  from  the  genus 
Diatoma,  the  Diatomacece ; the  types  being  always  indicated  by 
the  termination  acece. 

(207.)  Other  genera  form  other  types,  as  Globulinia,  Protos- 
pheria,  and  Bichatia,  the  type  Globulinucece,  which,  with  the 
Diatomacece,  forms  the  section  Fragillinaj;  the  sections  being 
known  by  the  termination  ince,  which  is  generally  affixed  to  the 
name  of  the  best  known  or  most  important  genus.  In  like  manner, 
Nostoc,  Palmella,  Protococcus,  &c.,  form  collectively  the  type 
Nostochacece,  which,  with  the  Rivulariacece,  constitutes  the  section 
Nostochinag. 

The  Oscillacece,  Confervacece , and  Ceramiacece,  are  other  types 
or  groups  synthetically  formed  on  similar  principles,  and  from 
their  association  results  the  section  Confervinai. 

(208.)  The  sections  Fragillina:,  Nostochina:,  and  Confer- 
vina;,  combine  to  form  the  order  CONFERVALES;  of  which  the 
following  table  will  furnish  a synopsis.  Three  of  the  types,  viz. 
Diatomacece  [vide  § 144  to  148],  Rivulariacece  [vide  § 153],  and 
Ceramiacece  [vide  § 193],  admit  subordinate  groups  of  genera, 
called  subtypes,  which  stage  of  synthesis  is  marked  by  the  termi- 
nation -idee  or  -ece ; but,  as  these  are  not  common  to  all  the  types, 
and  are  scarcely  essential  even  when  found,  they  are  not  admitted 
into  the  tabular  conspectus. 


Order. 


Sections. 
Confervinae .. 


X 


Types. 

Certimiacea1. 

Conl’ervacete. 

Oscillate;?. 


Conkurvai.es 


Nostoctainae 


l Rivulariacea*. 
i(  Nostocbaceae. 


Fragilliiue 
v.  ° 


t Dialomacea*. 

( Globulinnceic. 
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geographical  distribution  of  the  CONFERVALES. 

(210.)  From  the  more  equable  temperature  of  the  medium  in 
which  they  live,  the  range  of  aquatic,  is  often  much  less  confined 
than  that  of  terrestrial  plants.  Water  so  far  diminishes  the  heat 
of  the  torrid,  and  moderates  the  cold  of  the  frigid  zones,  that 
several  pond  and  river  weeds  are  known  to  flourish  from  the 
equator  to  the  poles : for  example,  the  European  bulrush  (Typlia 
latifolia,)  has  been  found  in  Siberia,  North  America,  Jamaica, 
China,  and  the  peninsula  of  Hindostan;  our  common  duck-meat 
(Lemna  minor),  which  spreads  over  the  whole  of  Europe,  is  a native 
also  of  North  America  and  Asia,  being  found  in  the  waters  ot 
Pennsylvania  and  Carolina,  as  well  as  in  those  of  Siberia,  Tartaiy, 
Bucharia,  China,  Cochin-China,  and  Japan. 

(211.)  But,  although  cosmopolites  occur  amongst  those  which 
are  usually  considered  much  superior  and  more  perfect  plants,  it  is 
a curious  fact,  that  there  are  very  few  of  these  inferior  grades  which 
seem  able  to  endure  equivalent  vicissitudes  of  climate. 

(212.)  Confervee  are  comparatively  rare  between  the  tropics, 
and,  although  not  entirely  confined  to  the  temperate  zones,  they 
become  gradually  more  abundant  in  the  higher  latitudes,  both  of 
the  northern  and  southern  hemispheres. 

(213.)  This  is  a circumstance  deserving  especial  notice,  and  the 
more  so,  as  it  is  one  that  could  not  have  been  presupposed.  Spe- 
culation would  have  suggested  that  the  mud  of  the  Ganges  and 
the  Nile,  the  pools  and  tanks  of  Egypt  and  of  India,  which  swarm 
with  animal  life,  would  not  have  been  less  prolific  nests  of  the  still 
simpler  forms  of  plants.  But  the  contrary  appears  to  be  the 
truth;  for,  whatever  allowance  may  be  asked  for  the  less  accurate 
researches  that  have  been  made  in  this  department  of  natural 
history  in  extra-European  countries  than  in  our  own,  still  the 
broad  fact  is  sufficiently  established  : so  that  of  their  comparative 
paucity  in  warm  countries  there  can  be  no  doubt. 

(214.)  Connected  with  the  subject  of  the  general  geographical 
distribution  of  the  Confervales,  there  is  a circumstance  worthy  of 
remark,  not  only  on  its  own  account,  but  as  indirectly  corroborating 
the  statements  already  made,  which,  though  founded  on  good 
evidence,  would  have  been  more  satisfactory  had  the  examinations 
been  more  minute.  The  hint  was  first  thrown  out  by  Brongniart, 
that  no  true  Confervee  are  found  in  warm  springs.  This  remark 
has  been  since  confirmed,  and  I do  not  know  that  it  admits  of  any 
exception;  for  those  Confervales  which  have  been  mentioned  as 
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inhabiting  the  Bath  and  similar  thermal  waters,  belong  to  the  type 
Oscillaceee ; a group  which,  it  will  be  remembered,  [vide  § 181,] 
verge  towards  the  animal  kingdom,  and  which  some  naturalists  of 
authority  have  even  wished  to  exclude  from  the  vegetable  reign. 

(215.)  Hence  it  will  appear  that  the  chief  geographical  range  of 
the  Confervinse,  and  especially  of  the  types  Confervaceee  and 
Ceramiaceee,  is  in  the  temperate  zones;  the  Confervaceee  abound- 
ing both  in  salt  and  fresh  water;  the  Ceramiaceee  being  exclusively 
marine. 

As  the  Oscillaceae  occur  in  hot  springs,  along  with  some  of  the 
Ulvacese  [vide  §241,  &c.]  that  inhabit  tropical  seas,  it  is  very  pro- 
bable that  they  will  be  found,  on  further  examination,  to  ap- 
proach nearer  to  the  equator  than  their  allies;  but  of  this  no  direct 
evidence  has  been  adduced. 

(216.)  The  range  of  the  Nostochinae  appears  to  be  much  more 
extended  than  that  of  the  Confervinse;  for  Palmella,  Nostoc,  and 
their  allies,  are  common  plants  in  most  temperate  regions;  while 
Protococcus  abounds  not  only  on  the  Frozen  Mountains,  near  the 
North  Pole,  but  is  likewise  a native  of  the  British  Isles,  is  met  with 
in  profusion  in  the  Alpine  districts  of  France,  Spain,  Switzerland, 
and  Italy,  and  perhaps  even  at  Paramo,  in  South  America,  nearly 
under  the  Line  [§  45.] 

(217.)  Whether  this  plant  be  indigenous  to  all  these  various 
latitudes,  or  only  a visiter  to  some,  is  at  present  undetermined;  but, 
as  it  is  most  permanent  and  abundant  towards  the  north,  and  on 
mountains  having  a northern  altitude,  it  is  likely  that  its  appear- 
ance in  more  southern  regions,  and  in  warmer  climates,  may  be 
owing  to  occasional  migrations. 

(218.)  Of  the  geographical  distribution  of  the  Fragillinae,  far  too 
little  as  yet  is  known  to  allow  any  generalizations  to  be  ventured; 
but  as  many  of  them  are  either  parasites  or  epiphytes,  and  others, 
as  the  Globulinacese,  are  for  the  most  part  peculiar  to  certain 
fluids  or  solutions,  it  is  probable  that  their  distribution  will  partake 
more  of  a local  than  a general  character;  and  that  they  will  be 
found  to  be  more  affected  by  accidental  circumstances,  always 
varying,  than  by  the  physical  constitution  of  a country,  or  the 
vicissitudes  of  climate. 

GEOLOGICAL  DISTRIBUTION  OF  THE  CONFER  VALES. 

(219.)  The  fossil  Confervse  of  the  ancient  world  appear,  by  their 
geological  position,  as  far  as  it  is  known,  to  confirm,  in  an  extra- 


GEOLOGICAL  DISTRIBUTION  OF  THE  CONFERVALES. 


97 


ordinary  and  unexpected  manner,  the  soundness  of  the  conclusions 
at  which  naturalists  had  previously  and  unpremeditatedly  arrived, 
as  to  the  geographical  distribution  of  the  present  existing  species. 

(220.)  In  the  first  place,  they  appear  to  have  been  much  less 
common  in  former  times  than  now,  for  in  the  older  rocks  no  traces 
of  them  have  been  ever  found,  and  in  the  second,  to  have  been 
unknown  during  those  epochs  in  which  the  temperature  of  the 
tropics  extended  further  towards  the  poles.  For  the  vestiges  dis- 
covered in  the  upper  secondary  and  tertiary  formations  are 
extremely  few;  and  no  decided  evidence  of  their  existence  has 
hitherto  been  adduced,  even  so  late  as  the  era  of  the  coal  mea- 
sures, when  ferns  and  palms,  and  pines,  were  flourishing  with  the 
most  exuberant  wildness;  for  the  filamentary  productions  found  in 
the  schistous  deposits  of  the  coal  formations  have,  as  Brongniart 
well  observes,  none  of  the  characters  of  confervoid  plants,  but 
resemble  more  the  impressions  made  by  ulvaceous  flags,  or  the 
aquatic  rootlets  of  still  superior  vegetables. 

(221.)  The  Clialk-marl,  nearly  at  the  summit  of  the  secondary 
series,  is  the  first  stratum  in  which  vestiges  of  decided  confervoid 
plants  appear;  and  here  only  two  species,  at  most,  have  been  found : 
these  have  been  figured  by  Brongniart,  in  his  “ Histoire  des  Vegetaux 
Fossiles,”  and  described  under  the  names  of  Confervites fasciculata , 


markings  in  agate. 


nified. 

c,  h.  Confervoid 


fasciculata. 

c,  d.  Filaments 


thoreaeformis. 
f.  Portion  mag- 


( reduced.) 
b.  Confervites 


magnified. 
e.  Confervites 


a.  Confervites? 
2Egagropildides 
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and  C?  jEgagropilwd.es.  The  first  bears  a very  considerable  re- 
semblance to  our  present  species,  C.  cerea  175,  fig.  d.],  and  the 
latter  to  our  moor-ball,  C.  Egagropila,  [§  184,  fig.  a.]  or  rather 
to  our  sea-balls,  jEgagropila  marines,  which  are  formed  by  the 
aggregation  of  the  leaf  fibres  of  Caulinia  oceanica.  Hence  a 
query  is  affixed  to  its  generic  name;  for,  no  articulations  being 
perceptible,  it  is  a very  doubtful  Confervites. 

(222.)  In  the  tertiary  series,  another  species  has  been  disco- 
vered, [$  221, fig.  E.  F.],  which  Brongniart  calls  Confervites  Thorece- 
formis,  from  its  similitude  to  certain  species  of  the  recent  genus 
Thorea;  e.g.  to  the  T.  ramosissima  of  France,  or  rather  to  the 
T.  violacea  brought  by  Bory  St.  Vincent  from  the  Isle  de  Bourbon. 
Brongniart  states  this  to  be  the  most  satisfactory  example  he  has 
seen  of  a fossil  Conferva:  the  specimen  from  which  his  figure  was 
taken  is  preserved  in  the  collection  of  the  Marquis  de  Dre. 

(223.)  The  above-named  two  species  of  Confervites  are  all  that 
have  been  hitherto  discovered  and  absolutely  determined ; hence 
there  are  not  sufficient  materials  collected  to  decide  how  far  the 
various  sections  of  the  Confervales  could  be  distinguished,  if  found 
in  a fossil  state.  Such  a distinction  would  certainly  be  difficult, 
Brongniart  thinks  almost  impossible  ; at  any  rate,  it  would  be  use- 
less now  to  subdivide  so  small  a group:  therefore,  it  is  agreed  that 
all  articulated  filamentous  fossils  shall  for  the  present  be  associated 
together,  and  form  the  genus  Confervites,  which,  should  a greater 
number  hereafter  be  discovered,  may  become  the  common  name 
of  the  fossil  section,  equivalent  to  Confervince  among  recent 
plants. 

(224.)  That  further  researches  will  enlarge  the  group  there  can 
be  little  doubt,  for  Brongniart  mentions  having  examined,  in  a 
collection  at  Verona,  various  fragments  of  marine  fossils  bearing 
the  impressions  of  articulated  plants,  apparently  Confervites,  of 
several  different  species.  One  fragment,  he  says,  seemed,  from  the 
rounded  granules  towards  the  ends  of  the  filaments,  to  bear  the 
impression  of  a plant  similar  to  some  of  our  modern  Ceramiacece, 
and  several  others  which  were  in  too  imperfect  a state  to  be  spe- 
cifically described,  he  considered  to  be  associates  of  the  various 
genera  of  the  same  type. 

(225.)  Confervoid  streaks  have  long  been  noticed  in  agates,  as 
to  them  is  owing  much  of  the  beauty  of  the  stones ; and  Daubenton 
first  suggested  the  idea  of  their  being  the  vestiges  of  Confervce. 
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Brongniart  however  believes  these  markings  not  to  be  impressions 
made  by  plants,  but  simple  infiltrations.  But  Mr.  M'Culloch  and 
others  support  Daubenton’s  opinion  that  they  are  the  traces  of 
Confervee,  and  it  is  very  probable  that  at  least  some  of  them  [see 
fig.  g,  h,  § 221]  have  a vegetable  origin.  The  above-named  gen- 
tleman, in  his  very  valuable  paper,  published  in  the  2d  vol.  of  the 
Transactions  of  the  Geological  Society  of  London,  in  the  section 
that  treats  of  the  markings  in  agates  and  other  chalcedonies, 
observes,  “ Among  them,  however,  will  be  found  some  exhibiting 
an  organization  so  decided  that  no  mode  of  crystallization,  or 
inorganic  arrangement,  can  be  conceived  capable  of  imitating  it.” 
And  it  must  be  confessed  that  the  figures  he  gives  bear  out  his 
assertions.  In  corroboration  of  this  belief,  it  is  also  urged,  that 
some  species  of  Confervales  inhabit  hot  springs,  and  that  it  is  in 
hot  springs,  such  as  the  Geysers,  that  silex  is  held  in  solution; 
but  to  this  argument  Brongniart  replies,  that  the  Confervales 
found  in  such  localities  belong  to  the  type  Oscillaceee,  which  are, 
of  all,  the  least  like  in  form  to  the  disputed  markings  of  the  agates. 

(226.)  Two  additional  supposed  species  have  been  figured  by 
Schlotheim  as  belonging  to  the  genus  Confervites;  but  the  one 
named  by  Agardh  C.  Schlotheimii  is  believed  not  to  be  a true 
fossil,  but  a modern  plant;  either  a rootlet,  or  a rhizomorpha,  that 
has  penetrated  a superficial  schist ; and  the  second  seems  to  be 
rather  a coralline  than  a conferva.  A third  species,  figured  by 
Jager,  and  described  under  the  name  of  Conferv'uides  arenaceus , 
has  likewise  been  rejected  from  the  genus,  its  characters  being 
obscure,  and  its  affinity  extremely  doubtful. 

(227.)  Thus  the  species  of  this  order,  which,  by  their  fossil 
remains,  have  been  decidedly  recognised  as  denizens  of  the  ancient 
world,  are  but  two,  and,  even  including  the  doubtful  and  undeter- 
mined markings,  the  amount  still  remains  very  small.  So  that 
either  all  vestiges  of  these  plants,  if  they  were  formerly  as  abun- 
dant as  they  are  now,  must  have  been  wiped  out,  which  there  is  no 
reason  for  supposing,  or  the  physical  condition  of  this  planet  must 
formerly  not  have  needed  the  services  they  now  perform ; or 
have  been  at  one  time  incompatible  with  their  existence,  and  at 
another  unfavorable  to  their  increase. 

(228.)  Thus  the  geographical-  and  geological  distribution  of 
the  Confervales  curiously  coincide,  and  the  facts  collected  on  either 
hand  as  curiously  confirm  each  other.  For,  as  in  our  own  time, 
these  plants  abound  in  temperate  regions  and  are  unknown,  or 
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few  in  warmer  latitudes,  so  likewise  in  former  eras,  when,  from 
other  evidence,  it  is  believed  that  the  temperature  of  this  globe  was 
higher  than  at  present,  geological  researches  affirm  that  they  were, 
in  like  manner,  either  absent,  or  as  scantily  produced. 

(229.)  Thus  is  the  first  link  of  an  astounding  chain  of  testimony 
secured ; for,  from  the  beginning,  there  were  natural  witnesses  of 
Nature’s  works,  and  natural  records  kept;  and  these  humble 
plants  will  perhaps  afford  one  of  those  scattered  sybil  leaves, 
which,  if  rightly  arranged,  may  unfold,  in  part,  the  ancient  history 
of  the  world. 

FUCALES. 

(230.)  The  Lavers  or  washworts  ( Ulvince ),  with  the  curious 
river-wrack  ( Lemania ),  and  the  sea-weeds  or  wrackworts  ( Fucince ), 
shew  in  their  several  types  and  species,  still  further  progressive 
stages  of  development,  and  modifications  both  of  external  and 
internal  structure.  The  slimy  thallus  is  in  them  generally  absent, 
or,  if  present,  seldom  observable.  Sometimes,  as  in  the  soft  skin 
( Codium ),  it  is  altogether  obsolete;  these  plants  being,  as  Greville 
states,  totally  destitute  of  epidermis:  and  in  others,  though  pre- 
sent, it  is  for  the  most  part  very  obscure,  having  become  a mere 
film,  and  often  being  undistinguishably  blended  with  the  more  or 
less  condensed  series  of  cells  that  constitute  the  membranaceous, 
cartilaginous,  and  coriaceous  teguments,  of  a vast  majority  of  the 
species. 

ULVINA2. 

(231.)  Sipiionace®.  On  the  confines  of  the  preceding  and  of 
the  present  orders,  there  are  certain  plants  which  may  be  termed 
transitional ; once  indeed  they  were  esteemed  Conferva;,  and 
placed  in  the  genus  Ectosperma.  But  although  more  accurate 
observations  have  shewn  them  not  to  be  confervine  plants  at  all, 
as  formerly  supposed,  still  they  are  evidences  of  the  connexion 
between  the  ( Ceramiacece ) vase-worts,  of  the  Confervinee,  and  this 
first  type  of  the  Ulvince,  or  Lavers,  amongst  which  they  are  now- 
arranged. 

(232.)  In  honour  of  M.  Vaucher,  a most  meritorious  Algologist, 
the  first  genus  in  the  type,  has  been  named  Vaucheria:  and  the 
clubbed-tipped  species  ( V.  clavata ),  if  no  fallacies  vitiate  the 
accounts  given  of  it  by  Unger,  is  one  of  the  most  paradoxical 
plants  existing;  for,  notwithstanding  its  distance  from  the  Zoo- 
carpes,  it  resembles,  in  some  of  its  transitional  metamorphoses, 
those  very  curious  fruit  animalculee. 
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(233.)  The  account  given  by  Unger  is  shortly  this : — That  the 
club-shaped  reproductive  vesicles  that  terminate  the  divisions  of 
the  plants,  when  separated  from  the  fronds  on  which  they  grow, 
swim  about  like  animals  possessing  sensation  and  volition.  And, 
furthermore,  that  after  exhibiting  this  restless  activity  for  nearly 


(a)  Portion  of  Vaucheria  clavata,  in  fructification. 

( b , c,  d,  e,f)  a series  of  views  of  the  fructifying  summit,  shew- 
ing  the  gradual  expulsion  of  the  contained  globule.  ( g ) Globules 
as  they  appear  in  their  animated  state.  ( h,i,j ) Globules  germi- 
nating and  commencing  the  vegetable  term  of  their  existence. 

an  hour,  they  lose  their  seeming  animality,  become  torpid  or 
stationary,  and  in  a short  time  put  forth  first  a radicle,  then  a 
stem,  attach  themselves  to  the  nearest  substance,  grow  like  plants, 
and  in  about  eleven  days  arrive  at  maturity,  bearing  animalcular 
fruits  similar  to  those  from  which  they  sprang.  These  observations, 
singular  as  they  seem,  M.  Unger  says,  he  made  repeatedly  with  the 
same  results. 

(234.)  Unger’s  account  of  his  observations  upon  the  natural 
history  of  this  plant,  are  too  curious  not  to  be  given,  as  far  as 
possible,  in  his  own  words.  I therefore  quote,  with  occasional 
necessary  abridgments,  the  translation  of  his  memoir,  with  the 
figures  which  appeared  in  the  fourth  number  of  the  Magazine 
of  Natural  History. 

(235.)  He  says,  that  “ on  the  5th  of  March  he  found  near  Vienna,  in  a ditch 
containing  some  clear  water,  derived  from  the  meltingof  snow,  a Conferva,  which 
in  four  days  produced  fructification,  and  he  knew  it  by  the  green  globular  sum- 
mits to  be  the  Conferva  dilatata  of  Roth  ; ' Ectosperma  clavata  of  Vaucher  ; or 
V aucheria  clavata  of  the  present  day. 

While  watching  attentively  the  growth  of  this  plant,  he  perceived  that  the 
globule,  which  terminated  one  of  the  filaments,  “ became  gradually  darker  in 
its  colour,  and  a little  transparent  at  its  extremity ; in  the  middle  it  was  evidently 
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somewhat  contracted,  and  had  some  trace  of  spontaneous  motion.”  lie  then 
continues : “ I could  scarcely  believe  my  eyes  when  I perceived  the  contraction  to 
become  more  decided,  and  a cavity  to  be  formed  at  the  base.  The  contraction  at 
length  divided  the  globule  into  two  smaller  globules,  which  moved  spontaneously 
towards  the  summit.  As  the  developments  proceeded,  the  cavity  of  the  uppermost 
globule  became  enlarged,  while  the  inferior  globule  diminished.  The  latter  at 
length  disappeared,  and  the  remaining  large  globule  escaped  by  a terminal  orifice, 
ascending  till  it  reached  the  surface  of  the  water.  The  whole  of  this  process 
occupied  about  thirty  seconds  ; but  from  subsequent  observations  it  may  be  stated 
generally  to  take  up  a minute. 

“ As  I continued  my  observations,  I happened  to  look  at  the  surface  of  the 
water,  and  was  not  a little  astonished  to  find  it  covered,  especially  towards  tbe 
side  of  the  vase,  with  minute  globules,  unequal  both  in  colour  and  size.  Many 
of  them  swam  freely  here  and  there,  moviDg  at  their  option,  in  one  way  or 
another,  retiring  and  approaching  one  another,  gliding  round  globules  that  were 
motionless,  stopping,  and  again  setting  themselves  in  motion  exactly  like  ani- 
mated beings.  Conjecturing  the  identity  of  the  green  globules  that  possessed 
motion  with  those  that  had  none,  I immediately  began  to  examine  whence  these 
infusory  animalcules  derived  their  origin,  and  what  relation  they  bore  to  the 
green  globule  and  the  fructification  of  the  conferva. 

“ The  next  day  I perceived  a great  number  of  the  globules  aggregated  around 
the  bubbles  of  gas,  disengaged  from  the  conferva,  and  floating  at  the  surface. 
There  were  some  of  them  of  a dark-green  colour,  and  either  round  or  elongated ; 
others  more  transparent,  tumid,  and  with  one  or  two  appendages  diverging  from 
or  at  right  angles  with  each  other ; these  were  evidently  plants  in  a state  of 
germination ; other  globules  again  were  oval,  very  dark  at  one  extremity,  and 
almost  transparent  at  the  other  ; these  swam  about  freely.  Within  the  space  of 
one  hour,  I succeeded  in  tracing  not  only  the  diminution  of  vitality  and  death  of 
the  infusoria,  but  also  the  subsequent  development  of  the  dead  animals  into 
germinating  plants,  in  such  a manner  as  to  establish  the  truth  of  the  fact.  But 
on  the  12th  of  March,  I had  the  pleasure  of  ascertaining  distinctly  the  origin  of 
these  minute  bodies.  I undertook  to  observe,  without  interruption,  one  of  the 
tubercles  of  fructification  which  I have  already  mentioned  us  terminating  the 
filaments,  in  order  to  discover  what  became  of  the  green  matter  enclosed  within 
it.  1 had  observed  it  for  the  space  of  half  an  hour,  when  the  series  of  changes 
just  detailed  commenced,  and  the  previous  observations  were  indisputably  con- 
firmed. Towards  the  close  of  their  hour  of  animal  existence,  the  globular  form 
of  these  corpuscules  becomes  elongated,  and  this  change  of  form,  with  an  equal 
diffusion  of  the  green  colouring  matter,  are  the  first  signs  of  this  epoch  of  their 
life  drawing  to  a close.  In  about  six  boms  the  globule  has  become  much  more 
transparent,  and  puts  forth  an  appendage,  and,  on  the  third  day,  a second  one,  by 
which  the  young  plant  becomes  fixed  to  the  side  of  the  glass  vase,  or  any  other 
body  in  contact  with  it.  About  the  eleventh  day  the  fructification  of  the  new 
plant  is  apparent  at  the  summit  of  the  principal  branch,  and  the  cycle  of  events  is 
repeated  as  before.” 

(236.)  The  histories  of  other  Vaucherice  are  much  less  extra- 
ordinary than  Unger’s  account  of  the  Vaucheria  clavata.  Their 
fronds  are  continuous  capillary  tubes,  containing  multitudes  of 
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dark-green  granules  attached  to  the  hollow  steins  and  branches, 
and  producing  fructifying  conceptacles  on  various  parts.  These 
are  well  figured  by  Greville,  in  his  beautiful  work  on  the  British 
Alsee,  in  which  he  has  completely  reduced  this  once  obscure  and 
difficult  order  to  the  rule  of  system.  As  far  as  possible  the  pre- 
sent sketch  shall  be  made  to  coincide  with  his  arrangement,  and 
his  lucid  definitions  will  in  general  be  adopted. 

Botrydium  granulatum. 


(a)  Group  of  plants,  natural  size.  (*)  Plants  growing,  magni- 
fied. ( c ) Entire  plant  shewing  its  root,  (d)  Old  plants  collapsed. 

(237.)  The  Botrydium  or  grapelet,  ( Grev . Alg.  pi.  xix.)  is 
perhaps  the  most  simple  of  the  section,  for  it  appears  to  consist 
of  but  one  conceptacle,  containing  a watery  fluid  ; after  the  con- 
tents of  the  vesicles  are  discharged  they  become  cup-shaped,  and 
being  crowded  together  in  large  patches,  resemble  the  thin  crust 
of  an  order,  hereafter  to  be  described,  under  the  name  of  Lichens. 
But  although  the  superior  axis  of  these  plants  is  abortive,  the  infe- 
rior is  produced  in  the  form  of  a fine  root,  the  length  of  which 
often  exceeds  the  diameter  of  the  conceptacle  four  or  five  times. 

(238.)  The  Sea  purse  (Codium  Bursa),  is  a rare  and  curious 
example  of  this  group.  It  is  a hollow,  subglobose  plant,  some- 
what resembling  a gigantic  Botrydium  without  a root.  Its  attach- 
ment to  rocks  is  but  slight,  and  when  found  it  is  generally  free. 
(Vide  Turner  s Fuci,  t.  136.) 

(239.)  These,  with  several  other  similar  vegetables  “of  an  her- 
baceous green  colour,  growing  either  on  damp  ground,  in  fresh 
water,  or  in  the  sea,”  are  associated  to  form  a type,  called,  from 
the  normal  genus,  Siphonacece.  The  following  are  the  chief  cha- 
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racteristics  of  the  group,  whether  synthetically  or  analytically 
considered:  “ Fronds  membranaceous  and  continuous;  figure  va- 
rious, composed  of  simple  or  branched  tubes,  globular,  cylindrical, 
or  flat,  solitary,  or  collected  into  a lax  spongy  mass;  fructification, 
as  in  the  Ceramiaceee,  external,  and  consisting  of  vesicles  (spo- 
ridia)  filled  with  dark-green  granules  (sporae.)” 

(240.)  Greville  calls  this  group  Siphonece ; but,  as  it  is  very 
desirable  that  the  names  of  all  the  types  and  sections  should  have 
similar  terminations,  as  indicative  of  similar  stages  of  analysis,  it 
may  probably  be  deemed  excusable  to  change  it  to  Siphonacea, 
which  word  will  better  correspond  with  Ulvaceee,  Fucaceee,  &c. 
names  already  established;  the  termination  -idee  or  -ece  being 
reserved  to  indicate  the  subtypes,  whenever  they  are  required 
to  be  n?ted. 

(241.)  Ulvacece.  The  Enteromorpha,  or  water-gut,  [Grev.  Alg., 
pi.  xviii.]  receives  its  name  from  the  intestine-like  appearance  of 


Enteromorpha  compressa. 


(a)  Entire  plants,  (b,  c)  Portions  magnified  to  shew  the  cellu- 
lar structure. 

the  fronds,  some  of  which  are  round,  some  flattened,  and  some 
puckered,  as  if  attached  to  an  invisible  mesentery.*  The  ulva,  or 
true  water-ivash,  shews  in  its  different  species  the  various  degrees 
of  compression  that  the  tubular  frond  undergoes  until  the  cavity 
is  obliterated,  or  filled  with  cells.  Ulva  crispa  and  bullosa,  the 
bladder  and  curled  lavers,  being  hollow  and  inflated,  the  ulva 

* The  fronds  vary  in  length  from  a few  inches  to  three  feet,  and  when  dis- 
tended with  water,  very  much  resemble  the  iutestines  of  an  animal  floating  in  the 
stream. 
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lactuca,  or  lettuce  laver,  partly  plane  and  partly  inflated,  while  the 
ulva  latissima,  or  oyster-green,  spreads  abroad  a wide  flat  frond. 
So  abundant  are  these  plants  in  many  places,  that  they  become 
a serious  obstruction  to  the  fishermen,  by  clogging  their  nets. 
The  ulvae  are  always  green,  and  hence  they  are  with  facility  dis- 
tinguished from  the  Porphyrce,  or  slokes,  which  are  more  com- 
monly brought  to  table  under  the  name  of  lavers  than  those  plants 
to  which  the  term  ulva , as  now  restricted  by  botanists,  is  legiti- 
mately applied.  But  all  are  frequently  eaten,  and  the  one  substi- 
tuted for  the  other;  and  even  the  ulva  compressa,  which  is 
disregarded  by  us,  is  esteemed  as  a food  by  the  natives  of  the 
Sandwich  Isles. 

Some  ulvee  are  remarkable  for  the  high  temperatures  they  will 
endure,  growing  as  they  do  in  hot  springs,  e.g.  U.  thermalis 
flourishes  in  those  of  Gastein,  the  heat  of  which  is  about  117°  of 
Fahrenheit. 

(242.)  The  Porphyrce  are  distinguished  from  the  other  ulvacese 
by  their  purple  colour;  they  contain  much  viscid  gelatine,  and  are 
very  nutritious;  nevertheless,  although  abundant,  they  are  rather 
regarded  as  luxuries  than  as  common  articles  of  food;  and  are 
seldom  met  with  but  at  the  tables  of  the  great : Porphyra  laciniata 
and  P.  purpurea,  are  the  species  most  frequently  collected. 

(243.)  The  Porphyrce  or  slokes,  the  Ulvee  or  lavers,  and  the 
Enteromorphce  or  water-guts,  with  other  similar  plants,  constitute 
together  another  type  belonging  to  the  same  section,  which,  as  they 
were  formerly  all  called  ulva,  and  as  ulva  must  still  be  regarded 
as  the  normal  genus,  are  collectively  denominated  Ulvacece,  or 
laver-worts.  This  type  is  easily  distinguished  from  the  Siphonaceee, 
or  lather-worts,  the  only  other  one  with  which  it  can  be  confounded, 
by  having  the  spores  internal,  while  in  Siphonaceee  the  conceptacles 
are  without  the  general  mass  of  the  frond  ; and  hence  the  Ulvaceee 
have  been  sometimes  called  the  Entospermece,  while  the  siphonacete 
might  be  named,  from  the  contrary  character,  Ectospermece.  Like 
the  Siphonaceee,  they  are  both  terrestrial  and  aquatic  plants,  some 
growing  on  damp  ground,  and  others  either  in  fresh  water,  or  in 
the  sea ; many  of  them  abound  in  the  mouths  of  rivers,  and  in  salt 
water  ditches.  The  frond,  which  is  either  flat  or  tubular,  has  a 
very  small  scutum  or  shield-like  base,  and  the  imbedded  spores 
often  assume  a quaternary  arrangement. 
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(244.)  Lemaniace®.  The  curious  Lemania,  or  river-wrack,  at 
one  time  arranged  with  the  Conferva , and  at  another  with  1 he 
Fuel,  appears  rather  to  be  an  associate  of  the  Siphonacea  and 
Ulvacea,  and  to  form  the  link  of  connexion  between  these  types 
and  the  following  section.  The  structure  of  this  singular  genus, 
i.  e.  the  leathery  consistence  and  olive  hue  of  its  continuous 
non-articulated  frond,  will  demonstrate  its  affinity  to  the  Fucince, 
but  in  habit  it  totally  varies  from  all  known  genera  of  that,  or  the 
allied  section,  the  Fiorina;  for  while  they  are  invariably  marine 
plants, the  Lemaniae  are  exclusively  confined  to  fresh  water,  delight- 
ing in  mountain  torrents  and  impetuously  running  streams.  The 
fructification  is  likewise  peculiar,  consisting  of  moniliform  articu- 
lated sporidia,  growing  from  the  internal  surface  of  the  tubular 
frond,  or  within  enlarged  cellules,  obscurely  visible  from  without. 
The  sporidia  separate  when  mature,  and  germinate.  Agardh,  acting 
on  the  general  acknowledgment  of  these  peculiarities,  has  very 
properly  made  it  the  type  of  a separate  group ; and  in  this  he  is 
followed  by  Hooker,  and  most  other  botanists,  who  adopt  his 
definition  of  the  type. 

(245.)  The  Siphonacea , Ulvacea,  and  Lemaniacea , form  col- 
lectively the  section  called,  from  the  most  important  and  best  known 
type  and  genus,  the  Ulvin®.  The  affinities  of  this  group  with  the 
preceding  order  are  twofold,  for  the  Entospermatous  Ulvacea  are 
allied  especially  with  the  Entospermatous  Confervacea;  and  the 
Ectospermatous  Siphonacea  with  the  Ectospermatous  Ceramiacea ; 
the  whole  series  being  removed  from  the  Confervas,  and  at  once 
distinguished  as  a section  of  the  order  Fucales,  by  their  continuous 
non-articulated  fronds. 

(246.)  The  connexions  of  the  Ulvinse  with  the  following  order 
is  necessarily  of  a closer  kind,  but  their  membranaceous  fronds 
afford  in  almost  every  case  a sufficient  diagnosis;  and  whenever, 
as  in  Lemania,  the  connecting  genus,  this  character  fails,  their 
internal  fructification  and  fresh  water  habitat  will  at  once  sepa- 
rate any  doubtful  species  from  the  Florinse  and  Fucinm,  which  are 
universally  marine. 


FLORIN.®  AND  FUCIN®. 

(247.)  In  the  U Ivina,  the  cells  of  which  the  plants  are  com- 
posed, when  not  naked,  as  in  Cucliinn,  are  in  general  covered  by  a 
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delicate  reticulated  membrane,  which  is  seldom  met  with  in  a 
coriaceous  state ; but  in  the  following  sections,  Florince  and 
Fucince,  which  are  all  sea-plants,  the  tegument  becomes  more  and 
more  firm,  proceeding  from  the  membranaceous  textuie  of  Hcily- 
menia,  the  sea-film,  to  the  gristly  and  the  leathery  coverings  of  the 
Chondrus,  or  sea-gristle,  and  Himanthalia,  or  sea-thong. 

(248.)  These  plants  likewise  shew  the  scheme  of  its  formation, 
and  the  distinction  of  the  cellules,  according  to  their  compression 
and  condensation  into  different  textures,  the  inner  loose  cellular 
structure  into  which  fluids  are  absorbed  being  termed  the  Enchyma, 
and  the  tegument  enclosing  the  whole  the  Ep-enchyrna.  The  first 
has  commonly  been  denominated  the  pulp  or  pctr-enchyma,  but, 
from  the  circumstance  of  there  being  several  forms  of  pulp,  and 
par-e nchyma  being  but  one  modification,  while  pros-enchyma  is 
another,  Enchyma,  or  simply  pulp,  may  be  the  better  collective 
term,  253,  258.] 

(249.)  The  tegument  likewise  is  not  here  a cuticle,  and  the  old 
name,  epi-dermis,  is  certainly  untenable  in  these  cases,  where  there 
is  no  dermis,  or  skin,  for  it  to  be  upon.  The  formation  of  this 
ep-enchyma,  by  the  compression  of  the  cells  of  the  enchyma,  is 
well  seen  in  a section  of  the  Catenella,  or  chain-let,  and  many 
others,  [vide  § 254,  259,  &c.] 

(250.)  The  British  seas  afford  examples  of  most  of  the  types  of 
these  two  very  extensive  sections,  which,  although  intimately  allied, 
have  been,  from  the  colour  of  the  fronds,  distinguished  into  two 
groups,  the  Florince  and  the  true  Fucince:  the  first  of  which  are 
of  a membranaceous  or  cartilaginous  structure,  and  seldom  change 
much  in  drying;  the  second,  or  true  Fucince,  are  more  or  less 
densely  fibrous,  and  mostly  become  of  a dingy  black  when  dried. 
In  the  fresh  state  likewise,  the  Florince  have  showy  pink  or  purple 
fronds,  the  sporidia  being  also  purple,  while  in  the  Fucince  the 
fronds  are  of  an  olive-green,  and  the  sporidia  black.  These 
characters,  however,  which  in  general  hold  good,  admit  of  some 
exceptions,  as  indeed  do  all  natural  definitions,  if  they  attempt  to 
divide  continuous  series,  when  the  object  should  rather  be,  even 
when  analysing  and  distributing  the  genera  in  groups,  to  point  out 
their  various  connexions. 
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FLORIN  A.. 

(251.)  Of  two  out  of  the  six  types  into  which  the  Fiorina  ft re 
distributed,  there  have  not  as  yet  been  found  any  examples  in  the 
British  Marine  Flora,  viz.  of  the  Thaumasiacece,  or  wonder-worts, 
and  Caulerpacea,  or  creeper-flags ; but  these  two  sections  each 
contain  only  one  known  genus. 

(252.)  Caulerpa,  the  creeper-flag,  is  characterised  by  its  green- 
ish membranaceous  frond,  with  creeping  offsets  from  the  root, 
It  is  a native  of  the  equatorial  seas,  and  is  also  found  on  the 
southern  coasts  of  New  Holland,  [vide  fig.  a.  b,  § 259.]  Thaumasia, 


Thaumasia  ovalis. 

a.  Entire  plant  reduced. 

b.  Portion  magnified,  to  shew 
the  retiform  skeleton  with  its  in- 
vesting membrane. 


or  the  wonder-wort,  is  equally  well  distinguished  by  its  extraor- 
dinary skeleton.  The  only  figure  I have  been  able  to  find  is  that 
given  by  Agardh,  in  his  “ leones  Algarum,”  and  from  it  the  accom- 
panying sketch  is  taken.  Agardh  says,  “This  genus  is  of  so 
singular  a nature,  that  it  is  difficult  to  say  whether  it  should  be 
arranged  among  the  Zoophytes  or  the  Algee.  It  is  an  alga  with  a 
skeleton,  the  skeleton  is  that  of  a zoophyte,  but  the  softer  parts 
are  those  of  a flag.  The  skeleton  or  frame-work  consists  of 
meshes  formed  of  hard  filaments  about  the  size  of  a hog’s  bristle, 
rigid,  fragile,  and  of  a shining  brown  colour;  internally  they  are 
solid,  not  tubular.  The  foliaceous  substance  with  which  the  net- 
work is  overspread,  is  thin,  flexible,  and  blackish,  rather  resem- 
bling the  fronds  of  Rhodomela,  [§  259.]  Agardh  concludes,  by 
observing,  that  it  will  be  seen,  from  the  above  description,  that  he 
is  fully  justified  in  giving  it  the  name  of  Thaumasia,  i.  e,  wonder- 
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wort.  The  specimen  sent  to  him  and  figured,  being  of  an  oval 
shape,  he  has  added  ovalis  as  the  specific  denomination.  This 
plant  was  found  by  Konig,  in  the  roads  near  Ceylon.  Linnaeus 
called  it  Fucus  ftavus.” 

(253.)  The  Gastrocarpacece,  [ Grev . Alg.  pi.  xvii.]  known  by 
their  ribless  veinless  fronds  and  cellular  epenchyma,  enclosing  a 
gelatinous  Enchyma  in  which  the  sori  are  imbedded,  contain  the 
Iridece,  or  dulses,  one,  if  not  more  species  of  which,  as  the  Iridea 
edulis,  is  a favorite  food  with  many  crustaceous  animals,  as  lobsters, 
crabs,  and  cray-fish:  it  is  likewise  eaten  by  fishermen,  both  raw 
and  roasted.  When  properly  dressed,  it  is  said  to  taste  like  roasted 
oysters. 

(254.)  Here  also  will  be  found  the  Catenella  opuntia,  or  the 

Catenella  opuntia. 


(a)  Tuft  of  plants,  natural  size.  (£)  Plants  separated,  (c)  Trans 
verse  section  of  frond,  to  shew  its  internal  structure. 

chainlet,  and  likewise  the  Halymenise,  or  sea-membranes,  one  of 
which,  the  dulse  ( Hahjmenia  or  Rhodomenia  palmata ,)  was 
formerly  dried  and  chewed  as  a luxury  by  the  Scotch  and  Irish ; 
it  has  the  flavor  of  violets,  and  is  very  pleasant  in  the  mouth ; 
but,  as  Johnston  observes,  it  has  now  been  almost  supplanted 
as  a masticatory  by  the  less  agreeable  tobacco.  It  is  still  how- 
ever, in  a raw  state,  occasionally  eaten  by  the  common  people,  from 
a belief  in  its  being  a sweetener  of  the  blood,  and  a remedy  for 
scorbutic  complaints.  “ There  is, 2 says  Mr.  Neill,  “ a common 
saying  in  Stronsa,  that  he  who  eats  of  the  dulse  of  Guiodin,  and 
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drinks  of  the  wells  of  Kildingie,  will  escape  all  maladies  except 
black  death.” 

(2 55.)  To  the  Icelanders,  H.  palmata  is  a plant  of  considerable 
importance.  They  prepare  it  by  washing  it  well  in  fresh  water,  and 
exposing  it  to  dry,  when  it  gives  out  a white  powdery  substance, 
which  is  sweet  and  palatable,  and  covers  the  whole  plant ; they 
then  pack  it  in  casks  to  keep  it  from  the  air,  and  thus  preserve  it, 
ready  to  be  eaten  either  in  this  state  with  fish  and  butter,  or, 
according  to  the  practice  of  wealthier  tables,  boiled  in  milk,  and 
mixed  with  a little  flour  of  rye.  The  cattle  are  also  very  fond  of 
this  sea-weed,  and  sheep  are  said  to  seek  it  with  such  avidity  as 
often  to  be  lost,  by  going  too  far  from  the  land  at  low-water.” — ■ 
Quart.  Rev.  vii.  68. 

Hence  it  has  sometimes  been  called  Fucus  ovinus,  or  sheep- 
dulse:  the  name  dulse  (q.d.  dulcis)  having  reference,  doubtless,  to 
its  sweet  taste.  This  species  (R.  palmata)  is  the  true  “ saccharine 
fucus  of  the  Icelanders,  and  is  consumed  in  considerable  quantities, 
not  only  in  Iceland,  but  also  throughout  many  of  the  maritime 
countries  of  the  north  of  Europe,  and  in  the  Grecian  Archipelago.” 
Grev.  In  Kamtschatka  it  is  fermented  by  the  natives,  its  saccha- 
rine matter  being  so  abundant  that  it  affords  them  an  exhilarating 
beverage. 

(256.)  The  Floracece  are  distinguished  by  their  brilliant  and 
little  changing  tints,  their  foliaceous  fronds,  and  the  segregation 
of  their  spores  in  conceptacles  or  sori;  or,  if  scattered,  by  their 
assuming  a ternate  disposition,  the  Rhodomela,  or  rose-black,  the 
Laurencia  pinnatifida,  or  pepper  dillosk,  and  the  Cliondrus  crispus, 
or  carrageen-moss,  are  good  and  familiar  examples  of  this  section. 
The  former  used  to  be  eaten  in  Scotland  ; and  in  Ireland  the 
latter  is  still  collected  for  food.  Lately,  indeed,  it  has  found  its 
way  to  the  London  markets;  and  it  is  preferred  by  some  persons 
to  the  so-called  Iceland  moss.  It  contains  an  abundance 
of  mucilage,  and  is  employed  by  frugal  housewives  as  a substitute 
for  isinglass,  in  the  manufacture  of  blanc-mange  and  various 
jellies.  Steeping  it  for  sometime  previous  to  boiling,  is  said  to 
remove  its  bitter  flavor ; which,  however,  as  a slight  tonic,  is  one 
recommendation  to  its  use  in  consumptive  cases. 

(257.)  A tropical  Gelidium,  some  species  of  which  genus  inhabit 
our  seas,  is  said  to  be  the  substance  collected  by  the  swallows, 
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and  used  in  the  construction  of  the  edible  nests  of  Java.  The 
taste  for  birds’  nests  as  an  article  of  food,  strange  as  the  fashion 
may  appear  to  us,  is  so  strong  in  China,  that  their  collection  and 
importation  employs  a vast  number  of  persons,  and  forms  a very 
important  and  lucrative  branch  of  commerce.  It  has  been  esti- 
mated that  242,4001bs.  of  birds’  nests,  worth  there  £234,290.  and 
upwards,  are  annually  exported  from  the  Indian  Archipelago. 
“The  only  preparation  the  birds’  nests  undergo  is  that  of  simple 
drying,  without  direct  exposure  to  the  sun;  after  which  they  are 
packed  in  small  boxes.  They  are  assorted  for  the  Chinese  market 
into  three  kinds,  according  to  their  qualities;  and  the  common 
price  for  birds’  nests  of  the  first  sort  at  Canton,  is  no  less  than 
3500  Spanish  dollars  the  pecul,  or  £5.  18s.  1 %d.  per  lb.;  for  the 
second,  2800  Spanish  dollars  the  pecul,  and  for  the  third,  1600.” 
From  these  prices,  it  is  evident  that  the  birds’  nests  can  be  no 
more  than  an  article  of  expensive  luxury.  They  are  consumed 
only  by  the  great;  and  indeed,  the  chief  part  is  sent  to  the 
capital  for  the  consumption  of  the  court;  and,  such  is  the  extra- 
ordinary demand  for  this  description  of  food,  and  so  enormous  the 
price,  the  best  being  sometimes  worth  nearly  their  weight  in  gold, 
that  in  China,  to  say  that  a man  eats  birds’  nests,  is  equivalent  to 
saying  that  he  is  a grandee,  or  a person  of  great  opulence. 

(258.)  The  collecting  birds’  nests  appears  from  Mr.  Crawford’s 
account,  to  be  as  perilous  a toil  as  our  fearful  trade  of  gathering 
samphire ; for  he  says,  the  nests  are  obtained  in  deep  and  damp 
caves,  and  are  most  esteemed  if  taken  before  the  birds  have  laid 
their  eggs.  The  coarsest  are  those  collected  after  the  young  have 
been  fledged.  The  finest  nests  are  the  whitest,  that  is,  those  taken 
before  they  are  defiled  by  the  young  birds.  They  are  taken  twice 
a year,  and  if  regularly  collected,  and  no  unusual  injury  offered 
to  the  caverns,  the  produce  is  very  equal,  and  the  harvest  very 
little,  if  at  all,  improved  by  being  left  unmolested  for  a year  or 
two.  Some  of  the  caverns  are  extremely  difficult  of  access,  and 
the  nests  can  only  be  collected  by  persons  accustomed  from  their 
youth  to  the  office.  In  one  place  the  caves  are  only  to  be 
approached  by  a perpendicular  descent  of  many  hundred  feet  by 
ladders  of  bamboo  and  rattan,  over  a sea  rolling  violently  against 
the  rocks.  When  the  mouth  of  the- cavern  is  attained,  the  perilous 
office  of  taking  the  nests  must  often  be  performed  by  torch-light. 
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by  penetrating  into  the  recesses  of  the  rock,  where  the  slightest 
trip  would  be  instantly  fatal  to  the  adventurers,  who  see  nothing 
below  them  but  the  turbulent  surf  making  its  way  into  the  chasms 
of  the  rock. — Crawford's  Eastern  Archipelago. 

(259.)  The  Rhodomela  pinastroides,  or  rose-black,  is  a very 


Rhodomela  pinastroides. 


(a)  Branch  with  round  conceptacles.  (4)  Ditto  with  long  con- 
ceptacles.  (c)  Piece  of  a,  magnified.  (d)  Spores,  (e)  Long 
conceptacles  containing  ternate  granules.  (/)  A ternate  granule. 
(g)  Portion  of  frond,  to  shew  its  pseudo-articulated  appearance. 
(/«)  Section  to  exhibit  internal  structure,  and  shew  on  what  the 
pseudo-articulated  appearance  depends,  viz.  the,  parallelism  of  the 
cellular  structure. — Grev.  Alg.  pi.  xiii. 


elegant  illustration  of  this  type,  and  the  Corsican  worm-grass, 
Gigartina  (or  spheerococcus)  Helminthocorton , is  another  example. 
The  latter  grows  abundantly  in  the  Mediterranean,  and  is  cele- 
brated on  the  Continent  as  a vermifuge,  under  the  name  of 
Coralline  of  Corsica.  It  has  also  been  recommended  as  a remedy 
in  cancer.  In  this  country  it  is  scarcely  ever  used. 

The  Plocamium,  or  hair-flag,  is  too  beautiful  an  example  of  this 
type  to  be  passed  unmentioned.  Its  collection  and  preparation 
afford  employment,  and  yield  no  inconsiderable  profit  to  many 
poor  people  on  our  coasts.  Its  elegant  varieties  in  form,  and  bril- 
liant colour,  have  rendered  it  a universal  favorite.  It  is  the  weed 
chiefly  used  in  the  construction  of  landscapes,  once  a fashionable 
art,  though  not  now  in  vogue. 
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a,  b,  c.  Plants  of  Gigartina  Helminthocorton,  natural  size. 
d.  Summit  of  a frond  magnified,  e,  f.  Portions  still  further 
magnified,  g.  Portion  with  fruit,  (a)  Tubercle  of  Iructification. 
(b)  Conceptacle  open,  and  spores  discharged.  Nees  v.  Esenbeck. 


(260.)  Spongiocarpacece  and  Furcellacece.  The  genera  Poly- 
ides,  or  sea  wort-reet,  and  Furcellaria,  or  sea  fork-let,  each  con- 
sisting of  but  one  known  species,  mark  the  transition  by  their 
structure  from  the  Florince  to  the  Fucince ; and  although  of  each 
there  is  but  one  known  species,  yet  so  different  are  they  from  each 
other  and  from  the  rest  of  the  Algae,  that  both  genera  have  been 
very  properly  separated  by  Greville  and  made  typical  of  inde- 
pendent groups,  the  first  being  called  Spongiocarpacece,  and  the 
second,  Furcellacece,  262,  fig.  c,  d.] 

(261.)  Spongiocarpacece.  The  colour,  habit,  and  general  struc- 
ture, indicate  the  affinity  of  the  Spongiocarpacece  with  the  Floracece, 
but  the  naked  spongy  wort-like  sori  of  Polyides,  formed  by  clusters 
of  wedge-shaped  sporidia  intermixed  with  radiating  filaments,  at 
once  distinguish  it  from  that,  as  well  as  from  all  other  sections, 
[vide  § 262,  fig.  d.] 

(262.)  The  Furcellacece  are  likewise  as  well  distinguished;  for, 
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a.  Caulerpa pinnata.  (a)  Creeping  root.  (i)  Portion  magnified, 
(e)  Pinna  marked  with  spots. 

b.  Caulerpa  taxi  folia.  (d)  Sboot  rising  from  the  creeping  fronds. 

( e ) Pinna,  separate  and  enlarged. 

c.  Furcellaria  lumbricalis.  (g)  Entire  plant.  (It)  Fructification  in 

apex  of  frond.  (i)  Longitudinal  section  of  ditto.  ( j ) Horizontal 

section.  ( k ) Spores. 

d.  Polyoides  rotundas.  (I)  Plant  with  Fructification.  (m)  Apex 

with  fruit  removed.  ( n ) Transverse  section,  (o)  Spores,  (p)  Spo- 

ridia  mixed  with  fibres. 


although  the  appearance  of  Furcellaria  [vide  fig.  c.]  is  some- 
thing approaching  to  the  Fucince , and  although  like  them  it  is 
of  a less  brilliant  colour  than  most  of  the  Fiorina,  and  becomes 
darker  on  exposure  to  the  atmosphere,  still  its  fronds  are  not 
fibrous  ; and  its  terminal  conceptacles,  with  horizontal  circular 
strata  of  dark  oblong-pearshaped  spores,  will  distinguish  it  suffi- 
ciently from  the  beforenamed  sections. 

(263.)  Collectively,  the  types  Furcellacece,  Spongiocarpacece, 
Floracece,  Tliaumacece,  Gastrocarpacea , and  Caulerpacece,  form 
the  extensive  section  Fiorina;,  which  with  Fucince  immediately  to 
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be  described,  and  Ulvince  previously  examined,  constitute  an  order 
sometimes  called  pre-eminently  Alga,  sometimes  Phycce,  some- 
times Thalassiophy  tes,  or  Thalassiophycae,  but  for  which,  a word 
either  compounded  of  the  two  most  important  sections,  types, 
and  genera,  or  derived  from  one  01  em,  would  be  a preferable 
name,  289.] 

FUCINAL. 

('264.)  Dictyotace.®.  The  sea  networks,  forming  the  first 
type  of  this  section,  are  well  characterised  by  the  beautifully  reti- 
culated texture  of  the  tegument,  whence  indeed  the  name  Dictyo- 
tacece,  which  has  been  given  to  the  group,  from  its  normal  genus 
Dictyota.  The  fronds  are  of  various  forms,  but  in  all,  excepting 
Halyseris,  the  sea-endive,  ribless ; and  the  conceptacles  are 
pellucid,  inclosing  the  sporules,  which  are  for  the  most  part 
produced  beneath  the  epenchyme. 

(265.)  The  Peacock’s  tail,  or  Padina  pavonia,  affords  a beautiful 
example  of  this  section ; but  Chorda  Jilum,  sea-whiplash,  or 


(a)  Chorda  Filum.  (6)  Portion  of  frond  artificially  unrolled 
to  shew  its  spiral  structure,  (c)  Spores  magnified,  (d)  Portion 
in  fructification,  (e)  Section,  to  shew  internal  structure. 

sea-catgut,  is  perhaps  a more  familiar  instance.  This  plant  is 
often  found  thirty  or  forty  feet  in  length,  and  Lightfoot  says,  the 
Highlanders  twist  it,  when  skinned,  into  fishing  lines.  And  so 
abundantly  does  it  sometimes  grow  that,  as  Mr.  Neill  declares,  it 
is  with  difficulty  a pinnace  can  make  its  way  through  oceanic 
meadows  of  this  weed. 
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The  frond  of  this  cord-like  flag  is  hollow  within,  and  the  channel 
interrupted  at  short  distances  by  transverse  partitions,  the  use  of 
which,  according  to  Colonel  Stackhouse,  is  to  confine  the  air,  or 
elastic  vapour,  to  certain  spaces ; so  as  to  act  like  swimming 
bladders  and  increase  the  buoyancy  of  the  plant,  which  extends 
itself  to  such  an  amazing  length,  and  always  shoots  upwards  to 
the  surface. 

(266.)  The  smell  of  (Halyseris)  the  sea-endive,  the  only  genus 
with  a ribbed  frond,  is  said  to  be,  “ when  fresh  gathered,  extremely 
powerful  and  disagreeable.” 

(267.)  Chordariacece.  The  Cliordaria,  or  sea-whipcord,  which 
differs  from  all  other  Algse  by  its  solid  filiform  cylindrical  frond, 
even  although  the  fructification  is  very  imperfectly  known,  has 
been  arranged  in  a separate  section  by  Greville,  who  thinks,  “ its 
singular  structure  removes  it  from  all  the  other  orders;”  and  hence 
it  is  the  only  known  example  of  the  Chordariacece,  or  twine- 
wracks. 


a.  Macrocystis  pyrifera.  n.  Laminaria  buccinalis.  ( a ) Trans- 

verse section  of  stem.  (6)  A portion  magnified  to  shew  structure, 
r.  Chortlaria  flagelliformis.  (c)  Transverse  section  of  frond  with 
fruit.  (d)  Fibres  and  sporidia.  (c)  Spores  still  further  magnified. 
(/)  Longitudinal  section  of  frond  magnified  with  one  of  the  fibres. 
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(268.)  Sporoclmacece.  Another  type  of  this  section,  the  Sporoch- 
nacece,  which  contains  the  genera  Sporoclmus,  or  scatter-tuft, 


(a)  Sporochnus  pedtmculatus,  natural  size.  (6)  A receptacle 
terminated  by  its  tuft  of  filaments.  (c)  Section  of  the  receptacle. 

(rf)  Filaments  with  their  fertile  summits.  (e)  Portion  of  a 
filament  of  the  receptacle. 

Dichloria,  or  changeling,  and  a genus  named  in  honour  of  Desmarest, 
Desmarestia  or  Desmia,  is  chiefly  characterized  by  bearing  little 
tufts  of  fine  green  filaments  on  the  fronds,  but  which  are  deciduous 
in  some,  and  not  yet  observed  in  all  the  species.  The  fructification 
is  collected  in  tubercles,  either  stalked  or  sessile.  These  plants, 
which  are  all  marine,  and  of  an  olive  or  yellowish  green  colour, 
although  they  do  not  change  to  black  in  drying,  become  flaccid  on 
exposure  to  air,  acquiring  a verdigris  colour,  and  then  possess  the 
curious  property  of  rapidly  decomposing  other  delicate  Algse  in 
contact  with  them. — Grev. 

(269.)  The  sea-belts,  or  sea-girdles  ( Laminaria ),  the  murlins, 
honey-ware,  or  bladder-locks  ( Alaria ),  with  the  interminable 
( Macrocystis ),  [$  267,  fig.  a.],  or  bladder-thread,  form,  with  a 
few  other  allied  genera,  such  as  Durvillcea,  Lessonia,  and  so  forth, 
a very  natural  and  well-marked  type,  called,  from  their  flattened 
form,  and  from  Laminaria,  or  tangle,  the  name  of  the  normal 
genus,  Laminacece,  or  tangle-wracks ; by  Bory  St.  Vincent  and 
Greville  they  are  denominated  Lamina riece;  this  termination,  how- 
ever, as  in  the  other  cases  where  a similar  alteration  has  been 
made,  is  only  changed  from  the  manifest  expediency  of  designating 
similar  grades  of  analysis  by  somewhat  similar  words. 
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Alaria  esculenta* 


t 


( a ) Immature  frond.  (b)  Fructiferous  leaflet,  of  a mature 

plant.  ( c ) Section,  to  shew  internal  structure.  (d)  Spores. 

(e)  Filaments  issuing  from  minute  pores  in  the  frond.  G -rev.  Alg.  iv. 

(270.)  The  Laminacece , or  tangles,  are  all  marine,  and  their 
structure  densely  fibro-cellular ; the  fructification  is  collected  in 
sori  on  the  surface  of  the  frond,  which  rises  from  a more  or  less 
divided  rhizoma,  and  forms  a longer  or  shorter  stipes  terminating 
in  a plane  expansion,  either  entire  or  divided ; and  sometimes 
ribbed.  These  plants  are  chiefly  coriaceous,  occasionally  mem- 
branaceous, and  become  but  little  changed  in  hue  on  exposure  to 
the  air. 

(271.)  The  frond  of  Laminaria  esculenta  varies  from  six  to 
twenty  feet  in  length,  with  a midrib  extending  the  whole  way. 
The  midrib,  stripped  of  its  membrane,  is  the  part  preferred  as  food; 
but  in  some  places,  particularly  in  Orkney,  Neill  observes,  that, 
the  pinnae  are  also  eaten  under  the  name  of  ‘ mirkles,’  or  murlins ; 
they  are  said  to  be  pleasant,  but  to  leave,  when  chewed  in  any 
considerable  quantity,  a tenacious  crust  on  the  roof  of  the  mouth 
which,  while  it  remains,  is  very  disagreeable. — Drummond.  It  is 
recommended  in  the  cure  of  a disorder  called  pica,  to  strengthen 
the  stomach  and  restore  the  depraved  appetite  to  a healthy  state. 
— Hooker. 

(272.)  Laminaria  saccharina,  or  the  sugar-sea-belt,  has  been 
said  to  be  eaten  by  the  Icelanders ; and  by  some  it  is  reported, 
that  in  Norway  the  cattle  feed  on  it ; but  Wahlenberg  declares, 
“ that  cattle  will  not  touch  it,  and  that  its  common  name  in  Nord- 
land  is  Troll-tare,  which  signifies  that  it  is  only  fit  for  the  sea- 


FUCIN®. 


119 


devil.  This  diversity  of  opinion  is  probably  owing  not  so  much  to 
difference  of  taste,  as  to  the  fact  of  the  Laminaria  saccharina,  not 
being  the  Icelandic  eatable,  fucus  saccharinus,  which  is  the  Rhodo- 
menia  palmata  already  described,  the  two  having  been  frequently 
confounded.”  Thunberg  tells  that  “ in  Japan  it  is  prepared  in 
such  a manner  as  to  be  quite  esculent,  and  that  it  is  customary 
there,  when  presents  are  made,  to  lay  upon  them  a slice  of  this 
fucus  attached  to  a piece  of  paper  folded  in  a curious  manner,  and 
tied  with  threads  of  gold  and  silver.” — Hooker. 

(273.)  All  the  species,  however,  though  not  good  as  food,  form 
excellent  manure ; and  the  farmers  on  our  coasts  avail  themselves 
of  what  they  call  sea-furbelows  and  furbelowed-hangers,  to  enrich 
their  lands. 

Laminaria  digitata,  or  sea-wand,  is  still,  according  to  Greville, 
eaten  in  Scotland,  and  cried  about  the  streets  of  Edinburgh  as 
tangle.  When  cooked,  the  young  stalks  are  not  unpleasant;  and 
in  some  places  cattle  are  also  fed  on  this  plant  when  it  has  been 
boiled.  The  stipes,  says  Neill,  are  sometimes  made  into  knife 
handles,  which,  after  a few  months’  exposure  to  the  air,  become 
hard  and  shrivelled,  and  scarcely  to  be  distinguished  from  harts- 
horn. 

Johnson,  in  his  Berwick  Flora,  states  that  “ the  Laminaria  digitata, 
in  some  places  of  the  western  islands  of  Scotland,  forms  even  a sort 
of  soil  on  the  pebbles  of  the  beach,  on  which  the  poor  natives  sow 
barley ; and  as  the  sea-weed  rots,  the  grain  drops  with  it  into  the 
interstices,  so  that,  when  the  harvest  is  ready,  it  is  seen  growing  on 
a surface  of  naked  polished  pebbles,”  Sea-weeds,  especially  some 
of  the  Fucaceee,  as  F.  serratus,  are  found  by  experience  to  form  an 
excellent  manure  for  grass-lands,  which  yield  abundant  crops  of 
hay  if  overspread  with  cart-wrack,  as  the  husbandmen  call  it, 
during  the  winter.  Captain  Carmichael  also  says,  that  it  is  pecu- 
liarly adapted  to  potatoe  culture;  but  that  its  application  should 
not  be  deferred  till  the  time  of  planting,  as  then  the  tubers  are  apt 
to  become  watery  and  ill-flavoured.* 

*“  A very  curious  circumstance  is  mentioned  by  Charles  Mackintosh,  Esq.,  who 
tried  the  effects  of  kelp  manure  upon  potatoes,  at  Crop-basket,  near  Glasgow. 
A severe  frost,  which  occurred  in  September,  injured  and  blackened  every  lot  of 
potatoes  to  which  the  kelp  had  not  been  applied,  while  the  kelp  lots  remained  in 
perfect  foliage,  even  when  the  respective  drills  were  contiguous.  It  would  appear 
that  the  soil,  for  the  time  heing,  had  acquired  a property  equivalent  to  a certain 
degree  of  atmospheric  temperature,  or,  rather,  that  the  nourishment  absorbed  by 
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(274.)  In  some  of  the  Laminacese  the  stipe  is  hollow,  which 
circumstance,  as  in  Chorda  filum,  seems  to  be  a preparation  for 
the  air-bladders  which  in  Fucaceee  are  so  common,  and  serve  to 
float  the  plants.  Even  amongst  these  flat-tangles  one  species,  the 
Macrocystis  pyrifera , [vide  §267,  fig.  a.]  or  everlasting  bladder- 
thread,  is  furnished  with  vesicles,  which  appear  essential  to  enable 
the  weak  yet  lengthened  divisions  of  its  almost  interminable  frond 
to  reach  the  surface  of  the  water  from  the  depths  of  the  profound 
abysses  in  which  it  grows.  This  plant  is  said  by  sailors  to  have 
been  found  from  500  to  1500  feet  in  length.  The  present  section, 
indeed,  includes  some  of  the  longest  and  largest  Algae  known. 
Lessonia  fuscescens  is  described  by  M.  Bory  St.  Vincent  as  being 
as  thick  as  a man’s  thigh,  and  from  twenty-five  to  thirty  feet  long. 
Laminaria  bulbosa  has  a head  so  large,  that  a single  plant  is  a 
load  for  a man.  Laminaria  digitata  has  a stipe  about  as  thick  as 
a walking-stick,  and  the  frond  divides  at  the  summit  into  many 
belts,  and,  from  its  growing  gregariously,  tracts  of  this  plant  some- 
what resemble  submarine  forests  of  palms.  The  Laminaria  pota* 
torum  furnishes  the  aborigines  of  Australia  with  a portion  of  their 
instruments,  vessels,  and  food ; and  Laminaria  buccinalis  [§  267, 
b.]  has  a hollow  stem,  which  the  natives  of  the  Cape  of  Good 
Hope  convert  into  trumpets;  and  hence  its  common  name  of  sea- 
trumpet,  or  horn-weed,  [vide  Grev.~\ 

(275.)  The  Durvillcca  utilis  forms  a very  important  and  service- 
able food  to  the  poor  in  South  America;  and  in  this  country, 
besides  what  are  eaten  by  men  and  cattle,  various  Laminariae  are 
collected  for  kelp,  along  with  the  more  usual  kelpworts,  which  are 
chiefly  contained  in  the  following  section. 

(275.)  Fucace;e.  The  Tangs,  or  sea-tangs,  (Fucacese,)  includ- 

the  plants  under  such  circumstances,  had  enabled  them  to  resist  a degree  of  cold 
that  would  otherwise  have  destroyed  them.”  Thus  it  is  found  that,  not  only  the 
common  sea-ware  in  its  ordinary  state,  but  even  the  refuse  kelp,  will  form  very 
valuable  manure.  “It  appears,”  continues  Dr.  Greville,  “ from  the  communica- 
tions made  to  the  Highland  Society,  that  the  past  success  has  been  such,  as  to 
induce  Lord  Dundas  to  take  a cargo  of  fifty  tons  of  kelp  to  Yorkshire,  for  the 
sole  purpose  of  agricultural  experiments.  It  has  been  tried  as  a top-dressing,  and 
singly,  or  in  combination  with  other  manures,  on  corn,  pasture,  potatoes,  turnips, 
<fcc.,  with  decided  good  effect.  The  committee  appointed  to  collect  the  result  of 
the  experiments,  are  inclined  to  think  that,  for  raising  green  crops,  it  would  be 
better  to  compost  it  with  other  substances;  that  with  good  earth  or  moss,  and  a 
little  vegetable  or  animal  manure,  a few  tons  of  kelp  would  enable  a farmer  to 
extend  his  farm-dung  over  at  least  four  times  the  usual  quantity  of  land.” 
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iug  the  black-wrack,  or  prickle-tang,  (Fucus  serratus)  kelp-ware, 
or  swine-tang,  (Fucus  vesiculosus),  [vide  § 51];  sea-whistles,  or 
knob-tang,  (Fucus  nodosus),  sea-oak,  or  knop-tang,  (Halidrys) ; 
sea-thong,  (Hiraanthalia),  bladder-chain,  (Cystoseira),  with  other 
allied  genera,  form,  next  to  the  Floracece,  the  most  numerous  type 
of  the  marine  Algse;  and  perhaps  of  all  the  most  important  and 
familiarly  known. 

Fucus,  the  normal  genus,  formerly  included  the  whole  of  the 
known  genera  arranged  in  this  section,  as  well  as  many  that  are 
now  considered  to  belong  to  the  Ulvacese  and  other  types.  Several 
of  the  genera,  of  which  this  is  an  example,  were  in  truth  rather 
orders  than  genera:  and  consequently,  more  accurate  examination 
of  the  species,  and  intimate  acquaintance  with  their  habits  and 
structure,  has  compelled  their  modern  subdivision  into  many  types; 
and  although  in  this  inquiry  much  has  been  lately  done,  much  still 
remains  to  do.  Of  the  fructification  of  the  submarine  flora,  there 
is  by  far  too  little  positively  known  to  allow  the  characters  of  the 
types  and  sections  to  be  generalized  without  various  exceptions. 
On  the  whole,  however,  these  are  less  both  in  number  and  import- 
ance, than  the  light  which  has  so  lately  dawned  on  this  field  of 
study  might  have  led  many  to  expect. 

(277.)  The  Fucacece  are  all  marine  plants,  of  an  olive-brown 
or  greenish  colour,  and  of  a very  firm  texture.  In  them  the 
cellular  structure  is  often  much  condensed,  assuming  a leathery, 
and  sometimes  a woody  character;  and  so  many  fibres  are  deve- 
loped (resembling  slightly  the  Protonemata),  along  with  the  vesicles, 
that  they  tear  with  facility  in  a longitudinal  direction,  while  most 
of  the  others  rend  irregularly:  the  base  of  the  stipes  forms  a dense 
shield-like  root,  and  the  contrary  extremity  is  often  expanded  into 
those  foliaceous  organs  (pseudo-phylla)  in  which  the  cavities  fore- 
shadowed in  the  stems  of  Laminaria,  and  the  leaves  of  Macrocystis 
become  fully  developed,  and  are  named  (Pneumacysts),  or  air- 
bladders.  The  fructification  in  these  plants  consists  of  small  black, 
or  very  dark  spores,  with  pellucid  borders  contained  in  distinct 
conceptacles  collected  into  sori,  which  are  either  found  indifferently 
on  various  parts  of  the  frond,  or,  while  some  are  barren,  there  are 
other  peculiarly  fertile  branches. 

(278.)  “ Fuci,  with  a few  exceptions,  do  not  inhabit  very  deep 
water,  since,  like  other  vegetables,  they  require  light,  and  many  of 
them  also  the  occasional  contact  of  air.  A great  part,  therefore, 
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of  the  seeds  they  produce  never  germinate,  for  they  {are  conveyed 
by  currents,  tides,  and  the  reflux  of  the  waves,  into  the  bosom  of  the 
deep,  and  being  never  brought  to  shore  again,  they  perish.  It  should 
hence  be  expected  that  nature  would  compensate  for  such  destruc- 
tion, by  ordering  the  formation  of  spores  in  these  plants  to  be  very 
copious,  and  that  such  is  the  case  one  observation  will  prove.  Mr. 
Turner  was  led  to  make  a rough  estimate  of  the  number  of  seeds 
produced  by  a specimen  of  F.  nodosus.  “ The  specimen  was  small, 
being  a little  more  than  a foot  long,  and  its  fructifications  were  by 
no  means  numerous,  yet  on  the  most  moderate  computation  the 
number  of  its  seeds  amounted  192,000.” — Drummond.  This  plant 
sometimes  grows  to  the  length  of  six  feet. 

The  gelatinous  substance  with  which  the  spores  of  the  Fuci  and 
other  sea-weeds  are  invested,  seems  to  be  a provision  like  the  slime 
of  the  misletoe,  and  the  threads  of  the  Clutise,  to  fix  them  on 
the  rocks  against  which  they  may  be  cast.  And  of  the  rapidity 
of  their  growth  an  interesting  account  has  been  placed  on  record 
by  the  same  excellent  naturalist,  Mr.  Neill,  already  so  often 
referred  to. 

“ A stone  beacon  was  being  erected  oil  a low  rock  called  the  Carr,  near  the 
entrance  of  the  Frith  of  Forth:  This  rock  is  about  twenty  feet  broad  and  sixty  feet 
long ; and  is  only  uncovered  at  the  lowest  ebb  of  spring- tides.  It  was  at  this  time 
completely  covered  with  the  larger  Algae,  especially  Fucus  esculentus  and  F.  digita- 
tus.  By  the  necessary  preparations  for  the  beacon,  these  were  all  cleared  oft',  and  the 
rock  reduced  to  a bare  state  by  the  beginning  of  November  1813,  when  it  was 
obliged  to  be  abandoned  for  the  winter.  The  coating  of  sea-weed  had  at  first 
been  cut  away  by  the  workmen,  the  roots  or  bases  afterwards  trampled  by  their 
feet,  and  much  of  the  surface  of  the  rock  had  been  chiseled.  Upon  returning  to 
the  Carr,  in  May  1814,  in  order  to  re-commence  operations,  it  was  matter  of  no 
slight  surprise  to  find  the  surface  again  as  completely  invested  with  large  sea- 
weeds as  ever  it  was,  although  little  more  than  six  months  had  elapsed  since  the 
work  had  been  left  off,  when,  as  already  said,  the  rock  had  been  cleared  of  weed. 
In  particular,  it  was  observed  that  many  newly  produced  species  of  F.  esculentus, 
measured  six  feet  in  length;  and  were  already  furnished  with  their  fruit-bearing 
pinnae.  The  common  tangle,  F.  digitatus,  was  only  about  two  feet  long.  It  is 
to  be  observed,  that  the  specimens  here  alluded  to  were  taken  from  that  part  of 
the  surface  of  the  rock  which  had  been  dressed  off  with  the  pick  or  chisel  the  pre- 
ceding autumn  ; they  had  therefore  grown  from  the  seed.” 

(279.)  From  the  Himanthalia  lorea  (or  sea-thong),  Neill  says, 
that  a kind  of  sauce  for  fish  somewhat  resembling  catsup,  is  made 
in  the  north  of  Scotland.  The  sea-thongs  are  said  to  be  ocea- 
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sionally  found  from  ten  to  twenty  feet  in  length ; they  make  good 
kelp;  but  the  F.  vesiculosus  is  the  more  especial  kelp-wort. 

During  the  war,  when  barilla  was  subject  to  a very  heavy  duty, 
the  kelp-manufacture  was  carried  on  to  a great  extent  in  the 
western  islands  and  along  the  western  shores  of  Scotland.  At  one 
time  the  kelp-shores  in  the  island  of  North  Uist  were  let  foi 
£7,000.  a-year.  It  has  been  calculated  that  the  quantity  of  kelp 
annually  manufactured  in  the  Hebrides  only,  exclusive  of  the 
mainland  and  of  the  Orkney  and  Shetland  isles,  amounted,  at  the 
period  referred  to,  to  about  6,000  tons  a-year;  and  the  total 
quantity  made  annually  in  Scotland  and  its  adjacent  isles,  to 
about  20,000:  which  at  some  periods  sold  for  £20.  per  ton;  but 
the  average  price  did  not  much  exceed  half  that  sum,  viz. 
£10.  9s.  Id.,  calculating  the  price  it  sold  for  during  twenty-three 
years  ending  with  1822. — Ed.  Encycl.  Since  the  reduction  of  the 
barilla  duties  and  the  repeal  of  the  duty  on  salt,  the  kelp  trade  has 
fallen  off  rapidly,  and  perhaps  will  soon  be  entirely^ extinct. 

(280.)  In  the  manufacture  of  kelp,  “ the  plants  are  cut  from 
the  rocks,  or  collected  from  the  rejectamenta  of  the  sea,  and  dried 
in  the  open  air.  An  excavation  like  a grave  is  made  in  the  ground, 
and  lined  with  large  stones,  and  in  this,  which  is  named  a kelp- 
kiln,  the  dried  weeds  are  burned,  the  fire  being  kept  up  by  con- 
stantly throwing  them  on  the  flames.  The  melted  alkali,  mixed 
with  many  impurities,  accumulates  in  the  bottom  of  the  kiln,  and 
when  cold,  forms  a hard  bluish  mass,  which  is  named  kelp,  and  is 
a substance  of  great  importance  in  bleaching  and  in  the  manufac- 
ture of  soap  and  glass.  Almost  the  entire  rent  of  the  island  of 
Rathlin,  on  the  northern  coast  of  Ireland,  was  thus  paid  from  the 
produce  of  its  sea-weeds.  The  smoke  rising  from  the  kelp-kilns 
on  a fine  calm  day  has  a very  picturesque  effect,  and  during  the 
night  they  suggest  the  idea  of  so  many  altars  employed  in  nocturnal 
sacrifice.” — Drummond. 

Notwithstanding  the  manifest  advantage  of  reaping  harvests 
from  the  ocean,  and  selling  the  crops  grown  on  otherwise  barren 
rocks,  for  £6000  or  £10,000  per  annum,  which  has  been  done  by 
single  individuals,  so  strong  were  the  prejudices  formerly  enter- 
tained against  kelp-burning,  that  when  first  the  manufacture  was 
introduced,  violence  was  resorted  to  by  the  peasantry  to  extinguish 
the  kilns,  and  the  kelp-burners  were  obliged  to  be  protected  by 
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the  officers  of  justice.  Actions  were  instituted,  and  several  trials 
took  place,  the  malcontents  pleading — 

“That  the  suffocating  smoke  that  issued  from  the  kelp-kilns  would  sicken  or 
kill  every  species  of  fish  on  the  coast,  or  drive  them  into  the  seas  far  beyond  the 
reach  of  the  fishermen  ; blast  the  corn  and  grass  on  their  farms  ; introduce  diseases 
of  various  kinds!  and  smite  with  barrenness  their  sheep,  horses,  and  cattle,  and 
even  their  own  families.”  The  proceedings  exist  fas  Dr.  Greville  was  informed 
by  Mr.  Peterkin)  in  the  records  of  the  sheriff’s  court:  “a  striking  instance,  as 
he  observes,  of  the  prejudice,  indolence,  and  superstition  of  the  simple  people  of 
Orkney  in  those  days.” 

(281.)  So  important  was  the  kelp  trade  some  years  since,  that 
“ where  the  plants  did  not  grow  naturally,  attempts  were  made, 
and  not  wholly  without  success,  to  cultivate  them  by  covering  the 
sandy  bays  with  large  stones.  By  this  method,  Mr.  Neill  states, 
that  a crop  of  fuci  has  been  obtained  in  about  three  years,  the 
sea  appearing  to  abound  everywhere  with  the  necessary  seeds.” — 
Grev.  As  this  cultivation  has  been  so  far  successful,  it  would  be 
important  to  endeavour  to  naturalize  some  valuable  exotic  species 
to  our  shores ; and  as  aquatic  are  much  more  widely  diffused  than 
land  plants,  the  temperature  of  the  medium  in  which  they  live 
being  so  much  more  equable,  the  project  might  be  attempted  with 
every  probability  of  success : among  others,  it  would  be  most 
desirable  to  naturalize  Gracillaria  tenax  and  Laminaria  bucci- 
nalis. 

(282.)  One  species  of  Gracillaria,  the  compressa,  which  is  indi- 
genous to  our  seas,  appears,  says  Dr.  Greville,  little  inferior  to  the 
Gracillaria  lichenoides,  so  highly  valued  for  food  in  Ceylon,  and 
other  parts  of  the  east ; for  Mrs.  Griffiths  tried  it  as  a pickle  and 
preserve,  and  in  both  ways  found  it  excellent.”  The  other  species 
mentioned,  the  Gracillaria  tenax,  would,  if  naturalized,  be  as 
invaluable  to  us  as  to  the  Chinese,  being  the  basis  of  an  excellent 
glue  and  varnish.  “ Though  a small  plant,  the  quantity  annually 
imported  at  Canton  from  the  provinces  of  Fokein  and  Tche-kiang, 
is  stated  by  Mr.  Turner  to  be  about  27,0001bs.  It  is  sold  for 
sixpence  or  eight  pence  per  pound,  and  is  used  for  the  purposes  to 
which  we  apply  glue  and  gum  arabic.  The  Chinese  employ  it 
chiefly  in  the  manufacture  of  lanterns,  to  strengthen  or  varnish 
the  paper,  and  sometimes  to  thicken  or  give  a gloss  to  silks  or 
gauze.”  In  addition  to  the  above  account,  the  substance  of  which, 
says  Dr.  Greville,  I have  extracted  from  Mr.  Turner’s  work,  Mr. 
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Neill  remarks,  that  it  “seems  probable  that  this  is  the  principal 
ingredient  in  the  celebrated  gummy  matter  called  Chin-chou  or 
Hai-tsai,  in  China  and  Japan.  Windows,  made  merely  of  slips  of 
bamboo,  crossed  diagonally,  have  frequently  their  lozenge-shaped 
interstices  wholly  filled  with  the  transparent  glue  of  Hai-tsai. 

(283.)  The  simple  structures  of  the  Algrn  appear  not  to  enable 
them  to  elaborate  many  of  those  proximate  principles  which  cha- 
racterize the  more  complex  plants.  They  chiefly  consist  of  mucilage 
and  albumen,  none  of  them  are  in  their  natural  condition  poison- 
ous, nor  any  even  suspected  of  being  deleterious.  It  must  however 
be  recollected  that  iodine,  when  separated  from  the  mucilage  with 
which  it  is  naturally  combined,  and  taken  in  a concentrated  form, 
becomes  a poison.  Their  gelatinous  substance  is  extremely  nutri- 
tious, and,  were  it  not  for  the  large  quantity  of  salt  with  which  it 
is  blended,  would  probably  be  more  used  as  food.  From  the 
experiments  of  Sir  Humphry  Davy,  it  appears  that  the  Fuci  yield 
one  eighth  of  their  weight  of  jelly.  But  so  greatly  do  these  plants 
“ abound  in  salt,  that  from  five  ounces  of  the  ashes  may  be  pro- 
cured two  ounces  and  a half  of  fixed  alkaline  salts,  or  half  their 
weight.  This  circumstance  has  led  to  an  economical  application  of 
them  for  the  purpose  of  salting  cheese;  for  in  Jura,  and  some  other 
of  the  Hebrides,  the  inhabitants  dry  their  cheeses  without  salt,  and 
supply  its  place  by  covering  them  with  the  ashes  of  sea-ware.” — 
Hooker. 

(284.)  In  Gothland  the  Fucus  vesiculosus  is  given  as  provender 
to  hogs,  whence  its  name  swine-tang ; cattle  also  will  feed  on  it  in 
winter;  and  it  is  a curious  fact,  that  in  some  of  the  Scottish  isles, 
as  the  deer  do  in  other  places,  “ the  cattle  go  regularly  down  to 
the  shore  at  ebb-tide,  and  feed  on  this  and  various  other  sea-weeds  ; 
and  it  is  observed  that  they  know  their  time  exactly,  even  when 
far  away  from  the  sea,  and  not  within  view  of  it.” — Drummond. 

(285.)  The  Fucus  serratus  or  saw-wrack,  is  chiefly  employed 
as  packing  for  crabs  and  lobsters;  our  fishermen  use  both  it  and 
the  F.  vesiculosus  indiscriminately,  but  the  Dutch  reject  the  latter, 
on  account  of  the  large  quantity  of  mucus  the  vesicles  contain, 
which  soon  ferments  and  becomes  putrid,  and  select  the  former, 
which,  however,  contains  much  less  salt,  and  is  far  less  esteemed 
for  kelp.  In  Jersey  the  F.  vesiculosus  is  collected  and  dried  for 
winter  fuel ; and  Linneeus  says,  that  in  Scania  the  poor  people  do 
the  same. 
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(286.)  These  plants,  especially  the  F.  vesiculosus,  are  used 
medicinally  to  form  cataplasms  in  scrofulous  diseases,  and  Dr. 
Russel  recommends  the  mucus  in  the  vesicles  as  an  excellent 
resolvent ; and,  by  calcining  the  plant  in  the  open  air,  he  made  a 
very  black  salt  powder,  which  he  called  JEthiops  vegetabilis,  a 
medicine  that  was  once  much  used  as  a resolvent,  and  recommended 
also  as  an  excellent  dentifrice  to  correct  the  scorbutic  laxity  of  the 
gums.” — Lightfoot. 

“ But  the  chief  medicinal  properties  of  the  fuci  is  now  known 
to  depend  upon  a substance  called  iodine,  which  they  afford. 
This  element  exists  in  various  species,  but  it  is  chiefly  procured  from 
the  F.  vesiculosus.  According  to  the  observations  of  Davy,  the 
Kelp-ware  of  France  yields  more  iodine  than  that  of  the  British 
shores,  and  according  to  Ecklon,  the  Laminaria  buccinalis  of  the 
Cape  of  Good  Hope  contains  more  than  any  European  Algae. 
To  the  iodine  they  contain,  the  efficacy  of  sea-weeds  in  scrofula, 
and  of  burnt  sponge  in  goitre,  is  to  be  attributed;  and  it  is,  as  Dr. 
Greville  observes,  a very  curious  fact,  that  the  stems  of  a sea-weed 
are  sold  in  the  shops  and  chewed  by  the  inhabitants  of  South 
America,  wherever  goitre  is  prevalent,  for  the  same  purpose.  This 
remedy  is  termed  by  them  Palo  Coto,  (literally  goitre-stick;)  and, 
from  fragments  brought  by  Dr.  Gillies,  who  gave  Dr.  Greville  this 
information,  the  plant  is  decided  to  belong  to  the  type  Laminacece, 
and  is  probably  a species  of  Laminaria.” 

(287.)  Iodine  is  certainly  one  of  the  most  important  of  the 
remedial  means  added  to  the  materia  medica  in  modern  times; 
subjecting,  as  it  often  does,  some  of  the  most  intractable  diseases 
to  the  dominion  of  art.  [See  § 51.] 

(288.)  The  Sargassum  vulgare,  the  tropic  grape  of  sailors,  and 
the  Fucus  natans  of  the  older  writers,  is  worthy  attention,  not  only 
from  its  wandering  habits,  quitting  as  it  does  the  submarine  soil  to 
which  it  probably  in  its  early  stages  is  attached,  but  also  for  the 
astounding  profusion  in  which  it  so  frequently  is  found.  It  only 
grows  within  forty  degrees  of  latitude  on  either  side  of  the 
equator,  but  currents  often  cast  it  on  our  coast.  It  is  a remarkable 
circumstance  in  the  history  of  this  plant,  that  it  is  chiefly  local  in 
its  position,  even  when  detached,  forming  two  great  banks,  one  of 
which  is  usually  crossed  by  vessels  homeward-bound  from  Monte 
Video,  or  the  Cape  of  Good  Hope;  and  so  constant  are  they  in 
their  places,  that  they  assist  the  Spanish  pilots  to  rectify  their 
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longitude.  It  is  probable  that  these  banks  were  known  to  the 
Phoenicians,  who,  in  thirty  days’  sail  with  an  easterly  wind,  came 
into  what  they  called  the  “Weedy  Sea;”  and  to  the  present  day, 
by  the  Spaniards  and  Portuguese,  the  chief  tract  is  named  Mar  de 
Zargasso.  It  was  the  entering  of  such  fields  of  fucus  as  these  that 
struck  so  much  terror  into  the  minds  of  the  first  discoverers  of 
America ; for,  sailing  tardily  through  extensive  meadows  for  days 
together,  the  sailors  of  Columbus  superstitiously  believed  that  the 
hindrance  was  designed  by  heaven  to  stay  their  adventurous 
course  : hence  they  wildly  urged  their  commander  to  proceed  no 
further,  declaring  that  through  the  bands  thus  woven  by  nature  it 
would  be  presumptuous  impiety  to  force  a way. 

(289.)  Lichinace*.  Lichina  (or  the  Lichen-flag'),  usually  in- 
cluded amongst  the  Fucacece,  forms  the  transition  from  the  Fucince 
to  the  Lichens,  the  succeeding  order.  It  is,  however,  a plant  so 
different  from  the  true  Fucacese,  that  it  has  been  thought  advisable 
by  Greville  (an  opinion  which  circumstances  fully  bear  out),  to 
Lichina  confinis  et  pygmaea. 


(a)  Shoot  of  L.  confinis.  ( b ) L.  pygmaea.  (c)  Ditto  magnified. 

( d ) Conceptacle  of  ditto,  (e)  Transverse  section  of  same.  (/)  Spores. 

(g)  Old  conceptacle,  collapsed  and  assuming  a lichenoid  appearance. 

make  of  it  a distinct  type.  Its  characters  will  of  course  be  the 
same  as  those  of  the  single  genus  it  at  present  contains. 

(290.)  The  Lichinacece  will  be  therefore  known  by  their  fibro- 
cartilaginous structure,  their  dingy  green  hue  changing  to  black  on 
exposure  to  the  air,  and  their  conceptacles  furnished  each  with  a 
pore.  These  conceptacles  are  filled  by  a colourless  gelatinous 
mass  of  very  fine  filaments,  among  which  pellucid  oval  or  oblong 
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spores  are  disposed,  in  many  radiating  moniliform  series.  The 
conceptacles,  when  their  contents  have  been  discharged,  collapse, 
and  “ at  length  resemble  the  old  shields  of  a Lichen.” 

(291.)  Thus  the  Lichinacece  connect  the  Fucales  by  an  easy 
transition  to  the  following  order,  the  Lichenales.  The  present 
name  Lichina,  as  well  as  the  older  one  Fucus  Lichenoides,  are 
evidences  that  the  double  similitude  has  been  at  all  times  perceived, 
and  generally  acknowledged.  One  species,  indeed,  the  Lichina 
confinis,  was  formerly  included  by  Acharius  among  his  Lichens; 
its  affinity  with  the  fuci,  and  its  situation  on  the  confines  of  the 
two  orders  being  indicated  by  its  specific  name. 

(292.)  These  plants  have,  as  Hooker  observes,  very  much  the 
habit,  though  not  the  structure  of  stereocaulon,  amongst  the 
Lichens,  to  which  genus  it  was  that  Acharius  referred  them. 

(293.)  Two  species  only  are  known  of  the  single  genus  which 
forms  this  type,  and  both  are  natives  of  Britain.  They  grow  on 
rocks  which  are  never  permanently  submerged ; Lichina  pygmsea 
on  such  as  are  much  exposed  to  the  air  and  almost  dry  at  low 
water,  Lichina  confinis  on  others  which  are  often  left  dry,  and  are 
only  covered  at  high  tides ; so  that  it  is  a still  less  aquatic  plant, 
and  approaches  still  nearer  to  the  habits  of  the  Lichens. 

(294.)  The  types  Lichinacece,  Fucacece,  Laminacece,  Sporoch- 
nacece,  Chordariacece,  and  Dictyotacece,  form  collectively  the 
section  called,  from  Fucus,  the  most  important  genus,  and  the  one 
in  which  they  all  were  once  included,  the  Fucin*;  and  the  Fucin*, 
when  associated  with  the  Florin*  and  Ulvin*,  constitute,  as  be- 
fore observed  [§  261 ,]  the  order  Phycce,  orrather  Fucales;  the  dis- 
tribution of  which,  when  reduced  to  a tabular  form,  will  be  as  follows: 


Order. 


Sections. 


Types. 


Fucin® 


''Lichinace®. 

Fucace*. 

Laminace®. 


"v  Sporochnacea. 
I Chordariace®. 
l_Dictyotace®. 


Fucales 

Phyc® 


Florin® 


A Thaumasiace*. 
Gastrocarpaee®. 
^Caulerpace®. 


('Furcellace®. 

! Spongiocarpace®. 
Florace®. 


Ulvin® 
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(295.)  The  geographical  distribution  of  the  Fucales  is  most 
extensive,  some  representative  of  the  order  being  found  in  every 
latitude;  the  facility  of  transport  and  the  more  equable  tempera- 
ture of  the  medium  in  which  they  live  may,  in  part,  account  for 
their  omnipresence.  The  marine  Alcjce,  those  commonly  known 
as  sea-weeds,  have  however,  as  might  be  expected,  a wider  range 
than  the  river-ivracks , or  the  fresh-water  ulvcc. 

(296.)  Still,  though  the  order  is  present  by  some  of  its  species 
in  all  quarters  of  the  globe,  the  stations  of  many  of  the  types  and 
genera  are  extremely  confined;  and,  notwithstanding  the  ease  of 
transit,  some  are  absolutely  local. 

(297.)  But  a very  short  time  since  it  was  affirmed,  on  the  then 
best  and  highest  authority,  that  “ plants  which  grow  at  the  bottom 
of  the  sea  are  found  in  all  regions,  because  the  vicissitudes  of 
heat  and  cold  are  never  felt  at  such  depths,  the  water  being  gene- 
rally everywhere  of  the  same  temperature.” 

Yet  even  then  it  was  known,  that  although  some  sea-plants  are 
found  “ everywhere,”  “ as  well  under  the  equator  as  under  the 
poles,”  others  are  more  local,  especially  such  as  prefer  shallow 
waters;  and  these  were  supposed  to  be  the  only  ones  upon  which 
climate  had  any  influence.  It  had  also  been  long  remarked,  that 
the  heights  of  submarine  hills  are  more  productive  than  the  deep 
gulfs  and  valleys  of  the  ocean. 

(298.)  Such,  until  the  present  day,  was  nearly  the  sum  of  all 
that  was  known  concerning  the  geographical  distribution  of  the 
oceanic  flora.  Modern  research  has  however  given  an  unthought- 
of  importance  and  an  entirely  new  aspect  to  this  branch  of 
botany,  which,  as  a science,  may  justly  be  claimed  as  the  achieve- 
ment of  our  age. 

(299.)  Lamouroux , Bory  St.  Vincent,  and  others,  have  already 
shewn  that  botanical  regions  exist,  and  that  their  boundaries  may 
be  traced,  by  peculiar  vegetations  in  the  sea  as  well  as  upon  the 
land.  Detailed  accounts  of  their  labours  have  been  published  in 
the  Annales  des  Sciences  Naturelles,  (vol.  vii.  p.  60.),  and  in  the 
botanical  part  of  Duperry’s  Voyage  round  the  World.  Admirable 
sketches  of  their  labours  will  also  be  found  in  “ Brongniart’s 
History  of  Fossil  Vegetables,”  and  in  the  Introduction  to  “ Greville’s 
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British  Algse.”  From  these  works  the  materials  of  the  following 
condensed  conspectus  have  been  chiefly  drawn. 

(300.)  Two  contrary  schemes  may  be  pursued  in  the  prosecu- 
tion of  phyto-geographical  researches.  Either  the  several  zones 
may  be  examined  as  to  the  number  and  proportion  of  the  types, 
genera,  and  species,  existing  or  predominating  in  each,  or  the 
range  of  the  several  sections  and  other  subordinate  groups  of  the 
Fucales,  or  any  other  order,  may  be  traced,  and  their  respective 
stations  noted.  The  first  scheme  which  gives  an  account  of  the 
marine  flora  of  any  known  and  determined  region  is  called  vege- 
table statistics;  the  other,  which  affords  an  insight  into  the  dis- 
tribution of  known  and  determined  plants,  is  named  vegetable 
topography.  The  former  was  neglected  until  the  present  day. 
The  latter  has  long  been  more  or  less  pursued,  and  records  of 
habitats  and  stations  kept  in  most  systematic  works  with  varying 
exactness. 

Both  these  views  should  in  turn  be  taken ; for  it  is  of  manifest 
advantage  to  know,  not  only  the  vegetation  of  a certain  district, 
but  also  all  the  zones  and  regions  in  which  the  same  or  similar 
plants  are  found. 

(301.)  The  simplest  division  of  the  surface  of  the  globe,  and  one 
that  is  quite  sufficient  for  the  first  stage  of  the  present  enquiry,  is 
into  five  zones,  the  two  frigid,  the  two  temperate,  and  the  torrid: 
called  the  arctic,  the  antarctic,  the  north  and  south  temperate,  and 
the  equatorial  zones.' 

Geographers  affirm  that  “ every  great  zone  preseuts  a peculiar  system  of 
existence ; and  it  is  said  that,  after  a space  of- twenty-four  degrees  of  latitude,  a 
nearly  total  change  is  observed  in  the  species  of  organized  beings,  and  that  this 
change  is  mainly  owing  to  the  influence  of  temperature.  Lamouroux.  remarks, 
that  if  this  holds  good,  as  we  know  it  to  do  to  a wonderful  extent  in  phaenogamous 
plants,  it  should  also  exert  some  corresponding  force  upon  marine  vegetation.” 
And  this  it  certainly  does;  for  as  Greville  continues,  “It  is  unquestionable  that 
the  Alga,  are  found  on  our  own  coasts  in  the  greatest  abundance  during  the  sum- 
mer months,  and  in  unusual  luxuriance  in  hot  seasons.  It  is  probable  also, 
observes  Lamouroux,  that  these  plants  may  be  acted  on  by  the  temperature  of  the 
water  at  greater  or  less  depths,  and  that  the  species  which  grow  at  the  bottom  of 
the  ocean  may  have  some  resemblance  to  those  of  the  polar  circle.  On  the 
shores  of  the  British  islands  it  is  easy  to  perceive  that  some  species,  Gelidium 
corneum,  Phyllophora  rube  ns , and  Spharococcus  coronopifolius,  for  example, 
become  more  plentiful  and  luxuriant  as  we  travel  from  north  to  south ; and,  on 
the  other  hand,  that  Ptilota  phemosa,  Rhodomela  lycopodieides,  RKodomenia 
sobolifera,  and  several  others,  occur  more  frequently,  and  in  a finer  state,  as  we 
approach  the  north.  Oionthalia  dentatn  and  Rhodomenia  cristatn,  are  confined 
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to  the  northern  parts  of  Great  Britain,  while  the  Cystoseirx,  Fucus  tuber culatus, 
Haliseris  polypodioides,  Rhodomenia  jubata , R.  Teedii,  Microcladia  glandulosa, 
Rhodomela  pinastroides,  Laurencia  tenuissima,  Iridcea  reniformis,  anil  many 
others,  are  confined  to  the  southern  parts.  Others  again,  such  as  the  Fuci  in 
general,  the  Laminaceee,  many  Delesserii e,  some  Nitophyllse,  Laurentioe,  Gastridia, 
and  Chondri,  possess  too  extended  a range  to  be  influenced  by  the  change  of  tempe- 
rature, between  the  northern  boundary  of  Scotland  and  the  south-western  point  of 
England.”  Researches  and  calculations  on  a much  more  ample  scale  have,  how- 
ever, shewn  that  “the  great  groups  of  Algae  do  affect  particular  temperatures 
or  zones  of  latitude,  though  some  genera  may  be  termed  cosmopolite.” 

Thus  the  Siphonece,  or  at  least  the  genus  Codium  and  the 
Ulvacese,  continues  Greville,  are  scattered  all  over  the  world. 
Other  types  are,  however,  peculiar  to  the  several  great  zones,  and 
even  many  subordinate  regions  have  each  a characteristic  vege- 
tation. 

(302.)  Lamouroux  states  that  the  seas  of  the  northern  polar 
circle  are  the  favorite  habitats  of  immense  Laminaceee;  these 
plants  being  much  more  abundant  in  the  cold,  though  not  absent 
from  the  temperate  zones.  The  Fucacese  are  also  found  in  vast 
numbers  on  the  coasts  of  the  same  seas.  A few  of  the  Floracese 
are  met  with  in  similar  situations,  but  much  less  frequently  than 
in  more  temperate  latitudes,  where  they  are  exuberant  in  the 
extreme.  Lastly,  that  the  Ulvacece , which  are  very  widely  spread, 
abound  more  in  these  parts  than  in  any  others.  The  circumpolar 
vegetation  appears  to  be  identical,  or  nearly  so,  both  in  the  North 
Atlantic  Ocean  and  in  Behring’s  Straits. 

(303.)  In  the  South  polar  seas,  on  the  shores  of  Van  Diemen’s 
land,  and  at  the  extreme  point  of  the  great  continent  of  South 
America,  the  Laminaceee.,  which  are  not  met  with  in  the  tropical 
regions,  re-appearin  profusion.  Here  also  are  found  several  Fuci, 
shewing  a further  likeness  in  the  vegetations  of  the  arctic  and  the 
antarctic  zones.  Durvillea  and  Lessonia,  formerly  mentioned, 

274,275],  and  the  remarkable  genus  Macrocystis, allof  which  are 
Laminaceee,  seem  to  be  peculiar  to  the  Australian  seas  ; the  latter, 
however,  exists  only  from  the  equator  to  the  forty-fifth  degree  of 
south  latitude  : it  is  therefore  characteristic  rather  of  the  southern 
hemisphere  than  of  either  of  its  zones. 

(304.)  In  the  temperate  oceanic  regions  of  Europe,  the  Fucacese, 
especially  the  Fuci,  predominate,  (one  species,  F.  serratus,  is  en- 
tirely confined  to  Europe;)  and  where  the  Fuci  become  less  com- 
mon, some  species  of  the  allied  genus  Cystoseira  take  their  place. 
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The  latter  are  found  between  the  fiftieth  and  twenty -fifth  degree  of 
latitude,  while  the  former  in  general  flourish  only  from  the  fifty-fifth 
to  the  forty-fourth  degree,  rarely  being  seen  nearer  to  the  equator 
than  the  thirty-sixth  degree. 

(305.)  Bryopsis  and  the  various  species  of  Ulva,  occur  likewise 
in  abundance,  adding  another  feature  to  the  characteristic  vegeta- 
tion of  this  zone;  which,  with  the  great  predominance  of  the 
Floracece  over  the  Lctminacece,  will  sufficiently  distinguish  it  from 
that  of  the  Northern  seas. 

(306.)  Of  the  vegetation  of  the  south  temperate  zone,  the  in- 
formation afforded  is  less  precise.  The  Floracece,  which,  when 
abundant,  are  characteristic  of  the  temperate  regions,  are  less 
numerous  in  the  southern  than  in  the  northern  seas;  “ a fact  that, 
Lamouroux  thinks,  may  be  accounted  for  from  the  inferior  extent 
of  the  temperate  zone  in  that  hemisphere.” 

“ In  New  Holland,  remarkable  alike  for  its  vegetation  and  animal  productions, 
a distinct  group  of  Cystoseiree  predominates,  as  singular  in  the  water  as  the 
Aphyllous  Acaciae  are  on  the  land.  Their  stems  are  compressed,  often  appearing 
to  be  jointed;  the  branches  springing  from  the  flat  side  and  not  from  the  angles, 
and  are  deflexed  at  their  insertion,  besides  which,  their  vesicles  are  solitary  and 
pedicellate . ’ ’ — Grev . 

(307.)  In  the  equatorial  regions,  new  and  very  different  plants 
are  found,  which  come  in  hosts  to  characterize  the  equinoctial 
zone.  Amongst  the  Fucacea5,  Sargassum,  or  the  tropic  grape, 
commonly  known  as  the  sea-grass,  or  gulf-weed,  supersedes  the 
true  Fuci.  Immense  masses  of  it,  resembling  islands,  are  con- 
stantly met  with  between  the  tropics,  288]  and  examples  rarely 
occur  beyond  the  forty-second  degree  in  either  hemisphere. 

(308.)  The  Red  Sea  is  also  full  of  Sargassa,  whence,  indeed,  some 
persons  think  it  has  received  its  name.  Hypnea,  Acanthophora, 
Tamnophora,  Amansia,  and  the  delicate  Gelidium,  of  which  the 
eatable  swallow’s  nests  are  made,  are  peculiar  to  this  region. 
Caulerpa,  also,  is  only  found  in  the  equatorial  zone,  or  on  the 
shores  of  the  southern  temperate  region  of  New  Holland. 

(309.)  Thus,  although  some  types  and  genera  are  widely  spread, 
there  is  found  to  be  a vegetation  peculiar  to,  and  characteristic  of, 
each  great  zone.  Of  these,  the  most  notorious  forms  are  easily 
recognisable.  The  Laminaria,  and  the  true  Fuci,  are  distinctive 
of  the  cold  and  temperate  zones;  while  Sargassum,  Tamnophora, 
&c.,  are  as  rarely  found  excepting  within  the  tropics.  The  first 
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named  are  consequently  indicators  of  a cold,  the  last  of  a sultry 
clime. 

(310.)  Besides  the  general  features  characteristic  of  these  great 
zones,  which  have  been  made  out  satisfactorily  in  their  main  points 
by  Lamouroux,  Bory  St.  Vincent  has  endeavoured  to  trace  the 
differences  of  marine  vegetation  in  subordinate  oceanic  regions, 
similar  to  the  geographical  regions  of  terrestrial  plants. 

For  not  only  does  “the  polar  atlantic  basin  to  the  fortieth  degree  of  north  lati- 
tude present  a well  marked  vegetation,  but  the  same  may  be  said  of  the  West 
Indian  sea,  including  the  Gulf  of  Mexico,  of  the  eastern  coast  of  South  America, 
of  the  Indian  oceau  and  its  gulfs,  and  of  the  shores  of  New  Holland  and  the 
neighbouring  islands.  The  Mediterranean  possesses  a vegetation  peculiar  to  itself, 
extending  as  far  as  the  Black  Sea ; and,  notwithstanding  the  geographical  proximity 
of  the  port  of  Alexandria  and  the  coasts  of  Syria  to  those  of  Suez  and  the  Red 
Sea,  the  marine  plants  of  the  former,  in  regard  to  species,  differ  almost  entirely 
from  those  of  the  latter.  Bory  St.  Vincent  characterizes  each  of  his  Mediterra- 
nean seas  by  a vegetation  different  from  that  of  the  Arctic,  Atlantic,  Antarctic, 
Indian  and  Pacific  Oceans  ; and  to  a certain  extent,  (says  Greville,)  he  is  probably 
correct,  as  such  seas  are  of  less  depth,  often  of  a higher  temperature,  and  more 
directly  influenced  by  the  countries  which  more  or  less  surround  them.  The 
seas  w’hich  he  considers  Mediterranean  are,  besides  the  Mediterranean  commonly 
so  called,  the  Baltic  Sea,  the  Red  Sea,  the  Persian  Gulf,  the  Chinese  Sea,  the  seas 
of  Ochotsk  and  Behring,  and  the  West  Indian  Sea,  along  with  the  Gulf  of  Mexico, 
denominated  by  him  the  Columbian  Mediterranean.” 

(311.)  The  topographical  range  of  the  several  groups  of  the 
Fucciles  has  been  already  in  part  given  when  treating  of  the  indi- 
vidual types  and  sections;  little,  therefore,  on  this  point,  now 
remains  to  be  done,  but  to  generalize  the  distribution  of  the  large 
groups;  the  smaller  types  do  not  afford  sufficient  materials  for 
generalization. 

(312.)  Lamouroux  states  it  as  his  belief,  that  about  1600 
species  of  Fucales  are  known,  and  have  been  collected  and  pre- 
served in  herbaria ; he  further  calculates,  though  not  on  unexcep- 
tionable data,  that  between  5000  and  6000  exist  in  the  various 
regions  he  points  out.  Our  present  knowledge  of  these  plants 
must  be,  therefore,  if  his  calculations  approach  the  truth,  very 
rudimentary  and  imperfect,  for  not  many  more  than  500  species 
have  as  yet  been  fully  described  and  absolutely  determined  to 
belong  to  the  order.  [§  294.] 

These  have  been  associated  to  form  three  sections  and  fifteen 
types. 

(313.)  Greville  observes,  in  his  Algologia,  when  treating  on  this 
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subject,  that  “it  is  very  clear  and  well  known  to  the  practical 
botanist,  that  marine  plants  are  much  influenced  by  the  nature  of 
the  soil,  not  merely  in  regard  to  species,  but  in  luxuriance  and 
rapidity  of  development.  A few  yards  is,  in  some  instances,  suffi- 
cient to  create  a change ; and  the  space  of  three  or  four  miles,  a 
very  striking  one.  Thus,  calcareous  rock  favors  the  production  of 
some  species;  sandstone  and  basalt  that  of  others;  and  it  would 
appear  that  soil  has  an  effect  even  upon  those  algae  which  grow 
parasitically  upon  larger  species.  But,  sometimes,  to  all  appear- 
ance independent  of  this  cause,  peculiar  forms  predominate  in 
certain  localities,  both  in  regard  to  genera  and  species,  which,  as  we 
approach  their  boundaries,  gradually  disappear,  and  often  give 
place  to  others  equally  characteristic.” 

(314.)  The  very  confined  range  of  such  plants  gives  the  account 
of  their  distribution,  a topographical,  rather  than  a geographical,  as- 
pect. Others,  however,  though  more  widely  spread,  have  been  shewn 
to  affect  peculiar  regions,  and  only  to  abound  in  certain  latitudes ; 
while  others,  again,  are  scattered  over  every  part  of  the  world. 

(315.)  “ Amongst  the  Siphonacece,  Codiumtovientosum  'isioundL  'm 
the  Atlantic,  from  the  shores  of  England  and  Scotland  to  the  Cape 
of  Good  Hope;  in  the  Pacific,  from  Nootka  Sound  to  the  southern 
coast  of  New  Holland.  It  abounds  also  in  the  Mediterranean,  on 
the  shores  of  France,  Spain,  and  Africa,  and  is  common  in  the 
Adriatic.  It  has,  likewise,  been  recently  brought  from  the  coasts 
of  Chili  and  Peru.  This  plant,  however,  is  not  a social  one;  it 
grows  even  in  the  same  locality,  in  a solitary  and  scattered  man- 
ner. The  Ulvacece,  on  the  contrary,  are  strictly  social,  and  pre- 
serve this  character  in  every  part  of  the  world.  They  appear, 
however,  to  attain  to  greatest  perfection  in  the  polar  and  tem- 
perate zones,  although  very  fine  Porphyree  have  been  brought  from 
the  Cape  of  Good  Hope ; and  that  they  are  capable  of  sustaining 
severe  cold  is  proved  by  the  fact,  that  fine  specimens  of  Entero- 
morpha  compressa,  [§  241],  were  picked  up  in  high  latitudes  by 
some  of  the  gentlemen  who  accompanied  Captain  Parry  in  his 
second  voyage  of  discovery.” — Greville. 

(316.)  Of  the  Lemaniaceae,  Furcellaceae,  Chordariaceae,  Lichi- 
naceee,  Spongiocarpaceae,  Gastrocarpaceee,  Caulerpaceae,  and 
Thaumasiaceae,  several  of  which  types  consist  of  single  genera,  it 
may  suffice  to  repeat  that  Lemania  is  the  only  fresh-water  genus 
known ; it  inhabits  mountain-torrents  and  impetuous  streams  in 
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the  temperate  regions  both  of  Europe  and  North  America.  The 
Gastrocarpacese  are  indigenous  to  the  temperate  zone;  Furcellaria, 
Chordaria,  and  Lichina,  are  also  found  upon  our  shores;  and  the 
Spongiocarpacese,  both  in  the  British  seas  and  in  those  of  Chili 
and  New  Holland.  Caulerpa  is  confined  to  the  southern  hemis- 
phere; and  the  extraordinary  Thaumasia  is  a native  of  Ceylon. 

It  is  evident,  even  from  this  brief  recapitulation,  that  some  of 
these  plants  have  an  extensive  range,  and  that  others,  as  far  as  we 
know,  are  extremely  local ; but,  at  present,  too  little  information 
has  been  obtained  to  allow  of  further  generalization. 

(317.)  The  small  groups  being  thus  summarily  disposed  of,  the 
four  extensive  types,  Floracece,  Dictyotacece,  Laminacece,  and 
Fucacecc,  are  the  only  other  ones  remaining;  and  of  their  dis- 
tribution, which  is  the  most  important,  much  more  is  known. 

(318.)  The  Dictyotacece  are  rather  tropical  than  European 
plants;  for,  although  eight  are  found  on  the  Scottish,  and  thirteen 
species  on  the  English  shores,  they  gradually  and  greatly  increase, 
both  in  quantity  and  variety,  in  the  seas  nearer  the  equator. 

(319.)  The  numerous  genera  and  species  of  the  very  large  type 
Floracece,  are  chiefly  predominant  in  the  north  and  south  tempe- 
rate zones.  There  are,  however,  various  exceptions  to  this  general 
rule.  Hypnea  and  Acanthophora  approach  the  type  to  the  equa- 
torial regions;  and  Amansia  is  exclusively  found  within  the  tropics. 

(320.)  “The  Laminacece , among  which  are  the  giants  of  the 
marine  flora,  exhibit,  in  a broad  view,  a tolerably  decided  geogra- 
phical distribution.  The  Laminaria  predominate  from  the  fortieth 
to  the  sixty-fifth  degree  of  latitude;  while  the  Macrocystes  seem, 
as  far  as  we  know,  to  exist  from  the  equator  to  about  the  forty-fifth 
degree  of  south  latitude.” 

(321.)  The  Fucacea,  and  particularly  the  Fuci,  are  the  especial 
sea-weeds  of  the  temperate  zones;  being  found  in  those  latitudes, 
both  in  the  northern  and  southern  hemispheres,  although  they  are 
absent  from  the  intermediate  equatorial  regions.  The  Sargassum, 
or  tropic  grape,  which  has  been  already  mentioned  as  being  so 
abundant  between  the  twenty-fifth  and  thiriy-sixth  degree  of  north 
latitude,  may  seem  a serious  objection  to  the  above  statement;  but 
the  Sargassa,  although  produced  within  the  tropics,  grow,  there  is 
little  doubt,  at  very  considerable  depths,  so  that  the  temperature 
of  their  habitats  is  less  than  that  of  the  surface  of  the  ocean  in  the 
equatorial  zone. 
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“ 111  the  genus  Sargassum  there  is  also  observed  a small  group 
as  local,  and  almost  as  peculiar,  as  that  just  mentioned  of  the  Cys- 
toseirge.  It  occurs  in  the  seas  of  China  and  Japan,  and  consists 
of  Sargassum  fulvellum,  microceratium,  macrocarpum,  sisym- 
brioides,  Horneri,  pallidum,  and  hemiphyllum,  distinguished  from 
the  rest  by  their  terminal  fructification,  a slender  habit,  small 
nerveless  leaves,  and  often  elongated  vesicles.” — Grev. 

GEOLOGICAL  DISTRIBUTION  OF  THE  FUCALES. 

(322.)  The  chief  difference  observable  in  the  geographical  dis- 
tribution of  the  two  preceding  orders  is,  that  the  Confervales  are 
peculiarly  the  inhabitants  of  cold  and  temperate  regions,  very  few 
being  found  either  in  warm  springs  or  in  the  equatorial  zone; 
while  the  Fucales  are  the  most  abundant  within  the  tropics,  and 
extend  from  the  equator  to  the  poles.  Does  the  geological  dis- 
tribution of  these  latter  plants  confirm  the  general  views  which 
have  been  taken  of  the  geographical  range  of  the  present  existing 
species  in  as  striking  a manner  as  it  has  been  found  to  do  with 
respect  to  the  Confervales ? [§219,  et  seq.]  Do  the  facts  presented 
by  one  of  these  twin-branches  of  natural  science  strengthen  or 
refute  the  conclusions  arrived  at  by  the  other? 

(323.)  As  was  the  case  with  the  Confervales , the  whole  of  the 
fossil  inarticulated  algae  are  included  in  a single  group,  or  genus ; 
of  which,  according  to  Brongniart,  the  following  are  further  dis- 
tinctive characters:  “Continuous  fronds,  usually  irregular,  neither 
symmetrical,  nor  subcylindrical ; sometimes  simple,  but  more  fre- 
quently branched,  occasionally  naked,  but  more  often  leafy; 
either  membranous,  entire,  or  more  or  less  lobed,  with  no  ribs,  or 
imperfectly  marked  ones,  the  markings  being  irregular,  and  never 
anastomosing. 

(324.)  Although  Brongniart  associates  all  the  fossil  remains  of 
the  Fuci  in  a single  genus,  which  he  calls  Fuc'dides,  he  has  sub- 
divided the  group  into  several  sections,  or  subgenera,  which  will 
probably  hereafter  be  esteemed  genera,  and  the  present  genus  a 
fossil  order.  These  subgenera  are  known  by  the  termination  ites, 
instead  of  dides,  being  suffixed  to  the  name  of  the  modern  genus, 
to  which  they  seem  severally  to  be  most  nearly  allied.  Thus 
Fuc'dides  septentrionalis  is  called  Sargassites ; Fuc'dides  strictus, 
Fucites;  Fuc'dides  tuber culosus,  Laminarites;  and  so  on  of  the 
rest. 
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(325.)  Among  the  fossil  remains  of  ancient  plants  which,  from 
their  resemblance  to  the  Fucales,  have  been  named  Fucoides, 
about  six  and  thirty  species  have  been  discovered,  and  satisfacto- 
rily determined  to  belong  to  the  present  order. 


a.  Fucoides  encoelioides.  e.  Ditto,  apex  of  frond  magnified,  b.  Fu- 
coides  serra.  c.  Fucoides  Agardhianus.  d.  Fucoides  Bertrandi. 
f.  Ditto,  portion  magnified. 

Of  these,  four  species  occur  in  the  transition  rocks,  seven  in  the 
bituminous  strata,  three  in  the  oolitic  series,  eleven  in  the  chalk, 
and  as  many  in  the  London  clay  formation.  Thus,  instead  of  being 
confined,  like  the  Confervales,  to  the  upper  deposits  of  the  secon- 
dary and  tertiary  groups,  theFucales  are  found  in  some  of  the  most 
ancient  strata  of  our  globe.*  Geographically  ranging  through 
every  latitude;  geologically  spread  through  almost  every  epoch; 
unmindful  of  temperature  now,  they  seem  to  have  been  able,  in 
like  manner  formerly,  to  endure  heats,  which  their  weaker  brethren, 
the  Confervm,  could  not  withstand. 

(326.)  The  fossil  species  found  in  the  transition  rocks  are,  1st. 
the  F.  antiquus,  discovered  in  the  neighbourhood  of  Christiana. 

• See  Brongniart’s  History  of  Fossil  Vegetables,  page  412,  et  seq. ; and 
Lindley  and  Hutton’s  Fossil  Flora  of  Great  Britain,  Part  iv. 
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2dly,  F.  circinatus,  from  the  transition  rocks  at  the  foot  of  the 
Kinnekulle,  in  West  Gothland.  3dly,  F.  dentatus.  And,  4thly,  F. 
Serra.  Both  these  last  named  occur  in  the  transition  limestone  of 
Canada. 

(327.)  No  very  striking  resemblance  has  hitherto  been  traced 
between  either  of  the  two  first-named  fossils  and  any  existing  fuci. 
The  former,  however,  Brongniart  states  to  be  more  like  a Spheero- 
coccus  than  any  other  known  genus.  The  Fucoides  dentatus  and 
Serra,  [§  325,  b.],  he  observes,  “although  very  different  from  any 
flags  now  actually  in  existence,  appear  to  approach  the  nearest  to 
Amanda,  an  exclusively  tropical  genus.” 

(328.)  The  seven  found  in  the  bituminous  shale  are  Fucoides 
septentrionalis,  F.  Nilsonianus,  F.  ly copodioides.  F-  selaginoides, 
F . frumentarius,  F.  pectinatus , and  F.  digitatus. 

The  first  of  the  above,  according  to  the  opinion  of  Agardh,  who 
has  examined  it  in  a favorable  condition,  is  a Sargassum.  The 
four  next  appear  to  belong  to  the  genus  Caulerpci.  Of  the  affini- 
ties of  the  two  last,  it  is  difficult  to  form  even  a probable  guess. 
Thus,  of  seven  species,  five  belong,  according  to  all  appearances, 
to  two  genera,  which  are  peculiarly  characteristic  of  the  marine 
vegetation  of  the  equatorial  zone. 

(329.)  In  the  vast  series  which  separate  the  lower  strata  of  the 
mountain  limestone  from  the  chalk,  there  are  found  scarcely  any 
traces  of  sea-plants.  The  oolites,  in  their  most  comprehensive 
sense,  contain  but  three,  F.  Stockii,  enccelidides,  [§  325,  a.],  and 
furcatus;  and  their  resemblances  are  chiefly  to  such  living  plants 
as  are  not  characteristic  of  any  particular  regions. 

(330.)  The  remains  of  fossil  Fuci  become  more  frequent  in  the 
strata  which  separate  the  Jura  limestone  from  the  chalk  ; and  some 
remarkable  species  are  found  in  these  formations.  F.  Targionii, 
cequalis,  difformis,  and  intricatus,  have  a common  character, 
which  shews  them  to  belong  to  the  same  genus:  a genus  which 
approaches  to  Chondria,  or  Sphcerococcus  of  Agardh ; or  rather  to 
Laurencia , or  Gelidium  of  Lamouroux ; genera  which,  although 
not  peculiar  to  any  one  zone,  are  much  more  frequent  in  the  tro- 
pical and  temperate,  than  in  the  northern  regions. 

F.  Brardii,  orbignianus,  strictus,  and  tuberculosus,  which  are 
found  in  the  isle  of  Aix,  are  still  more  remark- worthy;  for  of 
these  four,  the  two  last  present  an  organization  which  separates 
them  very  widely  from  all  existing  species;  while  the  nearest 
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approach  of  the  two  former  seems  to  be  to  Caulerpa,  a genus,  as 
already  observed,  that  is  peculiarly  tropical.  These  plants,  there- 
fore, indicate  a former  submarine  vegetation  very  different  from 
what  is  now  seen  upon  our  coasts,  and  approaching  rather  to  that 
of  the  equatorial  region  than  of  the  polar  zones. 

(331.)  Although  the  whole  preceding  ten  species  are  found,  in 
the  strata  called  collectively  the  chalk  formation,  only  one  fossil 
flag  has  been  discovered  in  the  chalk  itself;  and  that  is  the  F. 
Lyngbyanus.  This  fossil  also  resembles  Caulerpa. 

(332.)  If  the  fossil  Fuci  of  the  tertiary  formations  be  now  ex- 
amined, a different  result  will  be  obtained.  The  most  important 
of  these  are,  the  Fucoides  Sternbergii,  Agardhianus  [§  325,  c.]  spa- 
thulatus,  Lamourouxii,  Bertrandi  [§325,  d,f.]  obtusus,Jlabellaris, 
multifidus,  and  several  others.  The  two  first  named  have  a doubtful 
resemblance  to  Sargassum  and  Caulerpa ; all  the  remaining  ones 
to  Algae,  which  in  the  present  day  are  indigenous  to  European 
seas,  such  as  Delesseria,  Chondria,  and  Dictyota.  The  resem- 
blance, indeed,  of  these  fossils  is  so  strong  with  the  three  recent 
genera  above-named,  as  to  render  it,  for  example,  impossible  to 
find  any  specific  distinction  between  Fiic'uides  obtusus,  and  Chon- 
dria ( Laurencia ) obtusa  of  our  shores. 

(333.)  Thus  the  geological  distribution  of  the  Fucales,  like  that 
of  the  Confervales,  fully  corroborates  the  general  views  arrived  at 
of  their  geographical  range.  Those  fossils  which  occur  in  the 
upper  or  most  recent  strata  of  the  earth,  most  nearly  resem- 
ble the  vegetation  of  our  zone ; while  those,  which  are  found  in  the 
more  ancient  formations,  bear  a greater  similitude  to  the  marine 
flora  of  the  tropics;  and  lastly,  the  few  remains  which  have  been 
discovered  in  the  transition  series  depart  the  farthest  of  all  from 
the  present  oceanic  vegetation  of  any  region,  some  being  wholly 
unlike  every  plant  now  known. 

(334.)  This  gradual  recession  from  tropical  forms,  as  the  series 
gradually  recedes  from  the  most  ancient  sedimentary  deposits;  and 
the  progressive  approach  nearer  and  nearer  to  the  present  existing 
vegetation,  and  even  to  the  aquatic  plants  of  European  countries, 
as  the  strata  are  of  later  and  later  formation,  appears  to  indicate 
that  there  has  been  a gradual  diminution  of  the  temperature  of  the 
surface  of  our  globe.  But  still  as.  decided  Fuci,  and  some  of  them 
bearing  a resemblance  to  the  tropical  species  of  our  own  times, 
existed  even  in  the  transition  epoch,  and  as  the  resemblances  be- 
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come  stronger  and  more  numerous  amongst  those  remains  which 
abound  in  the  bituminous  shale,  to  say  nothing  of  the  doubtful 
Ulvinse,  [§  220],  it  is  not  probable  that  the  variation  has  been  so 
extreme  as  many  persons,  on  what  would  thus  appear  to  be  insuf- 
ficient data,  have  been  disposed  to  believe.  The  evidence,  although 
decided  as  to  the  former  higher  range  of  temperature,  does  not,  so 
far  as  it  hitherto  has  gone,  even  warrant  the  suspicion  that  equa- 
torial heats  were  ever  felt  in  the  frigid  zones  ; notwithstanding 
proofs  are  abundant  that  the  temperature  of  the  tropics  once  ex- 
tended much  further,  than  now,  towards  the  poles. 

(335.)  In  addition  to  the  evidence  offered  by  these  plants  of  the 
former  temperature  of  the  globe,  evidence  which  is  fully  borne  out 
by  the  distribution  of  the  Confervales,  and  which  will  receive 
further  confirmation  from  the  fossil  remains  of  other  natural  groups, 
something  may  perhaps  be  learned  of  the  physical  condition  of  the 
earth,  as  respects  the  proportions  which  land  and  water  held  to 
each  other  in  the  remote  eras  now  under  consideration. 

(336.)  As  no  traces  of  land  plants  occur  in  any  of  those  early 
strata  in  which  the  Fuc'uides  are  found;  and  more  especially  as 
not  any  remains  of  fresh- water  Ulvince  have  been  discovered,  it  is 
not  unreasonable  to  suppose,  that  Fuci  flourished  before  the 
waters  were  gathered  together  into  one  place,  and  before  the  dry 
land  appeared.  This  will  account  for  the  non-existence,  in  this 
epoch,  of  the  Confervales;  so  many  of  which  are  fresh-water 
plants:  and  whose  chief  duties  are  confined  to  streams  and  lakes, 
while  the  Fuci  “occupy  their  business  in  great  waters.” 

(337.)  It  likewise  will  not  have  escaped  the  attentive  reader 
that  Confervites  fascicalata  resembles  Conferva  serea,  a salt-water 
species,  more  closely  than  it  does  any  other  existing  species ; that 
Confervites  (?)  eegagropiloides  is  likened  to  the  oceanic , not  to  the 
moor,  balls;  and,  that  the  other  fragments  of  Confervites,  exa- 
mined by  Brongniart,  are  compared  to  the  various  genera  of  the 
type  Ceramiacese,  a group  that  is  exclusively  marine:  nor  is  it, 
until  arrived  at  the  tertiary  formations,  that  a fresh-water  Con- 
fervites has  been  recognized  in  the  solitary  instance  of  C.  Thoreee- 
formis;  which,  be  it  observed,  shews  its  chief  affinity  to  be  with 
Thorea  violacea,  one  of  the  few  known  existing  species  of  tropical 
Confervee. 
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(338.)  The  Lichens,*'  or  Aerial  Flags , the  third  and  last  order 
in  this  class,  have  been  by  some  botanists  considered  as  of  inferior 
rank  to  all  the  other  Algse.  But  although  they  are  often  less  in 
size,  and  although  the  simplest  of  the  Time-stains  are  much  more 
simple  in  their  structure  than  the  Fucintz,  they  do  not  appear  to 
yield  to  the  simpler  sections  of  the  Confervales ; and  this  moie 


a.  Opegrapha  minuta.  (a)  Group  of  plants.  ( b , c,  d,  e,)  Sections  of 
lirellse,  or  lirelliform  thalli.  b.  Opegrapha  rugulosa.  (a,  b,  c ) Lirell* 
detached,  d.  Graphis  scripta.  (a)  Natural  size,  (b)  Portion  magni- 
fied. e.  Stereocaulon  salazianum.  f.  Ditto  Apothecia,  magnified. 
g.  Ditto,  Vertical  section  shewing  the  lamina  proligera.  h.  Sphtero- 
phoron  fragile.  i.  Ditto,  magnified.  j.  Section  of  Apothecium. 
k.  Ba?omyces  roseus.  l.  Apothecium  magnified,  m.  Section  of  ditto. 
n.  Gyrophora  cylindrica.  o,  p,  q,  r,  s.  Apothecia  in  the  form  of  Ce- 
pbalodia,  with  podetia.  t.  Gassicurtia  coccinea.  v,  v,  w.  Ditto,  magni- 
fied. 

especially  as  in  the  Lichens  and  their  allies,  although  the  thallus 
is  often  less  evolved,  the  spores  are  generally  with  more  certainty 
developed.  For  as  in  the  aquatic  types,  their  moist  localities 
favour  a luxuriant  growth  of  the  organs  of  vegetation;  so  in  the 
aerial  order,  the  sun  and  air  which  tend,  in  arid  places,  to 
contract  the  thallus,  favour  the  evolution  of  the  fruit. 

* Lichenes,  Liclienales,  or  Lichenosoe,  of  various  systematic  writers. 
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(339.)  The  question  of  precedence,  however,  is  not  here  at- 
tempted to  be  settled,  nor  is  it  indeed  a point  of  paramount 
importance.  In  a strictly  natural  scheme,  perhaps,  the  simplest 
sections  of  the  aquatic  and  the  aerial  alg®,  with  the  simplest 
sections  of  the  three  orders  contained  in  the  next  class,  Fungi 
should  all  be  placed  in  proximity  and  treated  of,  as  far  as  possible, 
together;  for  they  all  either  set  out  from  nearly  similar  simple 
forms,  or  else  return  to  them;  although  the  progress  of  their 
several  developments  takes  place  in  very  different  courses : was 
rank,  therefore,  a matter  of  prime  consideration,  they  should  all  be 
simultaneously  described ; but  as  such  a plan  could  only  lead  to 
confusion,  some  gradation  must  be  established,  and  that  which  is 
here  adopted  has  several  advantages  to  recommend  it.  For  having, 
as  it  were,  risen  from  the  Globulinacece  and  Siphonacece , to  the 
Ceramiacea  and  Lichinacece  of  the  two  preceding  orders,  the 
course  proposed  for  pursuit  will  be,  to  descend  in  this  from 
the  moss-like*  and  flag-like  Lichens, f through  the  mould-like 
lichens, J to  the  true  moulds  and  mushrooms,  or  Fungi.  In  one 
order  of  which  class,  the  lowest  section  of  the  time-stains,  now 
associated  with  the  other  Lichenales,  will  be  found  even  in  the 
present  day  to  be  by  most  botanists  included.  While,  on  the 
other  hand,  Lichina,  which  forms  the  normal  genus  of  our  type 
Lichinacese,  and  which,  being  on  the  confines  of  the  Fucales,  is 
legal ded  as  the  transitional  stage  from  the  Fucinee  to  the  Lichens, 
has  by  some  very  able  Algologists  been  referred  to  the  lichens' 
Its  aquatic  habit  and  general  characters,  however,  rather  persuade 
to  its  retention  among  the  Fucinse.  Still  the  links  which  it  and  the 
Myco-Lichenes,  or  Byssinae,  form,  should  be  always  kept  in  mind. 

(340.)  Fiom  these  two  points,  therefore,  the  ascending  and 
descending  scales  respectively  commence.  Here  both  shall  be 
developed,  for,  after  tracing  in  an  upward  course  the  several  chief 
gradations  of  structure  in  the  Lichens  and  their  allies,  as  their 
evolution  is  supposed  to  be  regressive,  a return  shall  be  made,  in 
the  practical  demonstrations,  from  the  confines  of  the  Fucince  to 
the  Fungi. 

(341.)  This  is,  indeed,  the  course  which  a Lichenologist  of  great 
celebrity  supposes  that  nature  may  have  pursued  in  the  formation 

* Bryo-Lichenes,  vel  Celrnrina-,  (§  363.) 

+ Phyco- Lichenes,  vel  Verrucarime,  (§  338,  e,  f,  h,  *c.) 

+ Myco-Lichenes,  vel  Byssins,  (§  338,  n,  o,  r.) 
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of  these  plants ; the  Phyete,  or  Facales,  being  considered  as  the 
primogenitae,  and  flourishing  when  the  water  covered  the  face  of 
the  earth.  As  the  rocks  and  dry  land  appeared,  these  would  give 
way  to  progressively  more  and  more  terrestrial  series,  such  as  the 
Lichinaceae  that  are  only  occasionally  submerged,  and  these  would 
in  their  turn  be  followed  by  exclusively  aerial  species.  Thus  the 
Lichens  are  considered  as  a regressive  group,  in  which  the  thallus 
becomes  contracted;  and  Fungi  a lower  still,  which,  as  they  are 
parasitic  on  matter  that  has  been  once  alive,  must  of  necessity 
succeed  the  production  of  the  substances  on  which  they  grow. 

(342.)  Analogous  to  the  phycomater  of  the  aquatic  Algae,  a 
rudimental  matrix  precedes  the  development  ot  their  more  charac- 
teristic organs  in  the  aerial  flags.  Under  certain  circumstances 
this  thallus  remains  permanently  in  its  primordial  state,  without  any 
further  evolution  taking  place.  Some  Lichens  are  peculiarly  prone 
to  such  abortions,  which  are  known  as  their  barren  forms;  while 
in  others,  especially  such  as  grow  in  dark  damp  places,  the 
thallus  cannot  easily  be  recognized  as  the  matrix  of  any  especial 
Lichen. 

(343.)  When  the  absence  of  fructification  was  esteemed  a 
valid  generic  sign,  many  of  these  degenerate  plants  were  grouped 
together,  and  from  the  leprous  aspect  which  they  give  to  the  sub- 
stances on  which  they  grow,  they  were  denominated  Lepra,  or 
Leprarice,  [§  390,  fig.  g,  h,  i.  j.]  In  systematic  catalogues  several 
species  will  be  found,  named,  and  distinguished  according  to  their 
colours,  as  the  yellow,  the  green,  and  the  tawney  L.  flava,  chlorina, 
sulphurea,  ochroleuca,  &c.  &c.  It  is,  indeed,  from  the  general 
scurvy  appearance  of  these  plants,  that  they  are  collectively  de- 
nominated Lichens,  (from  \uxnv.) 

(344.)  The  thallus,  which  thus,  as  it  were,  constitutes  the 
essence  of  a Lichen,  and  which  is  alone  developed  in  the  lepra- 
rious  stage,  assumes,  in  the  superior  grades,  according  to  the 
varied  force  and  predominance  of  the  centripetal  and  centrifugal 
evolutions,  very  various  forms.  Sometimes  it  is  extended  into 
lines,  when  it  is  called  vertical,  [§  364,  a,  b,  c ;]  at  others 
expanded,  when  it  is  called  horizontal  [§  390,  a.]  The  vertical 
thalli  are  either  erect,  as  in  Cladonia,  [§  380,]  or  pendent,  as  in 
Usnea  [§  364  ;]  and  either  simple,  or  much  divided,  when  they  are 
called  Lorula,  [§  338,  fig.  E,  § 364,  a,  b.J 

The  horizontal  thalli  are  very  various  likewise ; but  to  their 
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vaiiations  no  especial  names  of  note  are  given,  further  than  that,  ac- 
cording  to  their  substance,  they  are  said  to  be  either  foliaceous,  sub- 
foliaceous,  [§  364,  c,  d,  e,]  or  when  brittle,  crustaceous,  [§  384.] 

(345.)  As  in  some  Lichens,  the  thallus  is  alone  developed;  and 
in  others  it  is  predominantly  evolved;  so  in  those  which  verge 
towards  the  Fungi,  the  thallus  becomes  less  evident,  and  in  some 
is  so  obscure,  as  to  be  thought  to  be  absent,  e.  g.  the  Opegraphas 
Verrucarias,  &c.  and  as  also  in  Endocarpon  athallum. 

(346.)  The  thallus  in  Lepraria,  and  the  lower  Lichens,  as  in  the 
lower  submerged  algse,  consists  of  cellular  structure,  uncondensed, 
and  not  collected  into  any  strata;  but  in  the  subsequent  grada- 
tions, the  thallus  is  found  to  be  more  or  less  evidently  stratified, 
and  the  strata  receive  distinctive  names;  the  under  layer  being 


a.  Epithallus  and  Mesotballus, 
Hypothallus  wanting. 

b.  Epithallus,  Mesothallus,  and 
Hypothallus,  all  present,  with  fruit 
j-orming  on  the  Epithallus. 


called  the  hypothallus,  and  the  upper  the  epithallus,  while  the 
intermediate  portion  is  the  mesothallus.  These  are  the  modern 
names  given  to  the  cortical  and  medullary  substances  of  the  older 
writers. 

(347.)  In  some  Lichens  these  several  strata  are  all  discrete,  as 
in  the  Pcirmelidce ; while,  in  others,  either  may  be  absent  or  ob- 
scure; thus,  in  the  Usnidce,  there  is  no  hypothallus,  while,  in  the 
Byssacece,  the  epithallus  is  wanting.  Indeed,  the  whole  section 
Byssince  remains  in  what  Fries  terms  the  hypothalline  state,  [§  390, 
g,  h.]  the  cortical  and  medullary  substances  being  blended  toge- 
ther; the  whole  fabric  is  also  either  gelatinous  or  filamentous,  with 
the  reproductive  organs  irregularly  scattered  throughout.  Some  of 
the  plants  have  occasionally  been  thought  Algee,  and  at  other 
times  Fungi. 
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(348.)  The  root-like  holdfasts,  by  which  Lichens  are  attached  to 
trees,  and  fixed  immoveably  on  rocks  and  stones,  are  named  f ulcra, 
or  ansulce ; and  the  rootlets  projected  from  the  under  surface  of  the 
thallus  are  called  by  some  fibrilla , but  more  properly  Rhizince, 
[§  346.]  The  tubercles  with  which  the  hypothallus  is  often  thickly 
studded  are  called  cyphellce,  and  the  hollows  that  occur  in  the 
epithallus  are  named  lacuna. 

Occasionally  the  thallus  is  found  to  be  double;  when  this  struc- 
ture occurs,  the  under  portion  is  termed  the  swi-thallus,  and  the 
upper  the  swper-thallus.  It  would  appear  that  Fries  sometimes 
confounds  the  sw&-thallus  in  his  definitions  with  the  At/po-thallus. 
[h  346.] 

(349.)  Rising  from  the  epithallus  there  frequently  are  found 


minute  arborescent  produc- 
tions, usually  of  a dark-green 
colour,  called  pulvinuli;  they 
are  abundant  in  Parrnelia 
glomulifera,  and  are  probably 
foreshadowings  of  more  im- 
portant parts  to  be  imme- 
diately described.  [See  also 
the  border  of  pulvinuli,  in  Gy- 
rophora,  § 338,  fig.  n.] 

(350.)  Such  are  the  chief 
modifications  of  the  thallus, 
as  found  in  the  various  groups 
of  Lichens,  and  such  the 
names  by  which  their  several 
parts  can  be  conveniently  de- 
scribed. Other  terms  have 
been  introduced,  but  they 
serve  no  further  purpose  than 
inconveniently  to  swell  the 
catalogue  of  names. 

(351.)  When  circumstances 
retard  or  prevent  the  develop- 
ment of  the  normal  fructification, 
dueed  on  various  parts  of  the 
conidia,  gongyli,  &c.  [§  389,  i, 
which  spring  like  adventitious 


Parrnelia  Glomulifera. 

(a)  Entire  plant. 

( b ) Portion  magnified  to  shew  the 
pulvinuli. 

numerous  bud-like  organs  are  pro- 
thallus,  which  are  called  gonidia, 
J.]  These  small  powdery  bodies, 
buds  from  any  part  of  the  surface 
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of  the  thallus,  are  the  organs  of  reproduction  in  their  simplest 
states.  Sometimes  they  are  very  irregularly  dispersed,  but  at 
others  they  are  collected  into  groups,  which  are  called  Soredia. 
These  are  usually  most  abundant  on  plants  growing  in  obscure 
places,  where,  from  the  absence  of  light,  the  normal  fructification 
has  become  abortive ; as  in  the  leprarious  forms  of  Lichens ; and 
are  less  noticed  when  the  spores  are  regularly  evolved. 

(352.)  When  the  organs  of  reproduction  become  segregated  and 
confined  to  especial  parts  of  the  thallus,  such  parts  are  called 
Apothecia,  or  cases,  [§  363,  367,  &c.;]  these  cases  are  of  various 
forms,*  and  according  as  they  are  absent,  closed,  or  open,  are  the 
plants  contained  in  this  order  distributed  into  various  sections. 

(353.)  When  the  apothecia  spring  immediately  from  the  thallus 
they  are  called  sessile,  [§  338,  fig.  a,  b,  d,t,  v,  w.]  if  sunk  with 
the  substance  of  the  thallus,  immersed  [§  389,  a,  b,  c,  d,]  but  if 
they  are  raised  by  a prominence  of  the  epithallus,  they  are  called 
stalked,  and  the  stalk  is  named  the  podetium,  or,  if  very  short,  the 
podicellum,  [§  337,  k,  l,  m,  n,  o,  p.] 

(354.)  Each  apothecium  consists  of  the  fructification  itself; 
called,  collectively,  the  thalamium,  and  the  excipulus,  or  case 
that  invests  it;  or,  in  other  words,  essentially  of  the  spores  in 
their  asci,  or  sporidia;  non-essentially  of  the  excipulus,  or  partial 
receptacle,  and  medially  of  the  nucleus  or  lamina  proligera,  to 
which  the  asci  are  attached. 

(355.)  When  the  excipulus  is  similar  in  its  structure  and  appear- 
ance to  the  thallus,  it  is  called  an  Excipulus  thallodes;  when  dis- 
similar, an  Exc.  proprius. 

The  excipulus  sometimes  forms  a bare  margin  round  the  disk; 
at  others  it  rises  so  as  nearly  to  enclose  the  Thalamium.  In  the 
one  case  the  apothecia  are  said  to  be  shut,  [clausa,  § 395,]  in  the 
other,  to  be  open,  [aperta,  § 383.] 

(356.)  The  opening  of  the  Apothecium  is  called  the  Ostiolum, 
[§  389,  d;]  and  the  open  space,  especially  in  apothecia,  which  are 
permanently  patent,  is  called  by  some  persons  the  disk;  [§  383,  e,] 
occasionally  a fine  membrane,  quickly  perishing,  covers  the  disk, 
which  is  called  the  veil,  (velum.) 

(357.)  The  lining  ot  the  Apothecium,  often  not  distinguishable, 

* The  Apothecia  are  distinguished,  according  to  their  shapes,  into  Scutell*, 
Patellulfe,  Lirelhe,  Pilidia,  Orbillae,  Pelt*,  Trie*,  Gyromata,  Globuli,  Mammul*, 
Tubercul*,  Cistuhe,  Cephalodia,  Stromata,  Spheral*,  and  Thalamia. 
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but  sometimes,  as  in  Verrucarict,  of  a cartilaginous  consistence,  is 
called  the  perithecium. 

The  hypothecium,  when  it  separates  and  comes  out  from  the 
apotheceum,  bearing  the  sporidia  within  the  periithecium,  is  called, 
according  to  its  form,  either  lamina  proligera , [§  337,  g,]  or  nu- 
cleus proligerus , [§  395,  c,  <L] 

(358.)  The  spores  are  roundish  cellules  contained  within  elon- 
gated cells,  called  sporidia  or  asci,  [§  383,  f,  395,  c;]  which  are 
themselves  enclosed  within  the  disks  of  the  Apothecia,  or  seated 
upon  them.  Elongated  floccose  cellules  are  likewise  often  found 
intermingled  with  the  sporidia,  resembling  the  paraphyses  of 
Fungi:  organs  hereafter  to  be  described.  They  are  probably  only 
sporidia  lengthened,  their  spores  being  abortive. 

The  fructification  in  general  is  sometimes  called  thalamium; 
but  at  others  this  term  is  restricted  to  those  apothecia  which  con- 
tain a nucleus  proligerus  within  them,  as  Variolaria. 

(359.)  Such  is  the  common  structure  of  the  Lichens;  and  from 
this  conspectus  it  will  be  seen  that,  in  their  general  anatomy,  they 
closely  resemble,  in  many  respects,  the  other  Algae;  for  the  root, 
stem,  and  leaf,  are  still  sublatent.  or  united  in  one  common  stock 
or  thallus,  the  structure  of  which  is  purely  cellular;  and  the  organs 
of  reproduction  are  either  gonidia,  or  spores,  or  both. 

Butin  the  Lichens  the  thallus  becomes  stratified,  prefiguring,  as 
some  assert,  a like  disposition  of  textures  in  a higher  grade,  (the 
Dicotyledons,  and  other  Exogenae,  of  authors;)  while  the  Phycae  are 
said  to  foreshadow  the  ferns,  and  other  endogenous  plants:  the  or- 
gans of  fructification  also  become  more  and  more  decidedly  external. 

(360.)  This,  among  other  reasons,  has  induced  me  to  prefer  the 
terms  Mycaffines,  Termaffines,  and  Crescaffines,  to  Cellulose, 
Endogence,  and  Exogenae.,  as  collective  names.  For  Fries,  in 
strictly  following  out  the  classification  founded  on  the  structure  of 
the  vegetative  organs,  has  arranged  the  Mosses  and  Lichens 
amongst  the  Exogenre,  the  Fuci  along  with  the  other  Endogence, 
leaving  the  Fungi  alone,  of  all  the  cellulares,  to  form  the  class 
that  he  calls  Syngence. 

(361.)  The  Lichens  and  their  allies,  although,  like  the  Fucales, 
for  the  most  part,  formerly  included  in  a single  genus,  are  now 
distinguished  into  many,  which  are  distributed  into  several  types 
and  sections,  according  to  the  progressive  development  of  the 
organs  just  described,  and  their  relative  modifications.  The  sec- 
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tions  depend  upon  the  thallus  being  stratified  or  unstratified, 
and  the  apothecia  open  or  closed.  The  unstratified  Lichenales 
are  termed,  from  Byssus , the  normal  genus,  the  Byssince ; and  of 
the  stratified  Lichens,  those  having  open  Apothecia,  are  denomina- 
ted Cetrarince ; those  having  closed  Apothecia,  Verrucarince  ; from 
Cetraria  and  Verrucciria,  the  two  normal  genera  of  the  respective 
groups.  The  types  are  distinguished  by  subordinate  characters, 
hereafter  to  be  explained. 

(362.)  Until  lately,  the  system  of  arrangement  devised  by 
Acharius  almost  universally  prevailed;  but  the  distinction  and  dis- 
tribution of  these  plants  have  been  so  much  improved  and  simpli- 
fied by  Fries,  that  since  the  publication  of  his  “ Lichenographia 
Europeci  Reformata no  doubt  can  be  entertained  that  his  labours 
will  form  the  foundation  of  all  modern  schemes:  therefore,  his 
method,  with  some  few  slight  modifications  to  render  it  compatible 
with  the  principles  of  these  Outlines,  will  be  adopted  here. 

CETRARINiE. 

(363.)  The  Cetraria  Islandica,  formerly  known  as  the  Lichen 
Islandicus,  or  Iceland  moss,  is  a familiar  example  of  the  most 
extensive  and  economically  important  section  of  the  Lichenales. 
This  section  contains  two  well-marked  types,  and  at  least  five  sub- 
types,  associated  by  having  their  “ Apothecia  open  and  disciferous 
these  characters  are  common  to  them  all,  whence  they  have  been 
sometimes  termed  the  Gynniocarpi,  or  naked-fruited  Lichens;  but 
Cetrarince  is  perhaps  a preferable  name,  not  only  from  its  being 
a derivative  of  a well-known  normal  genus,  but  also  from  its  ety- 
mological reference  to  the  open  shield-like  fructification  that  per- 
vades and  characterises  the  entire  section. 

(364.)  ParmeliacecE.  Parmelia  (the  Shield-edge,*)  and  Usnea , 
(the  Lichen-hair,  or  Beard-moss, )f  are  the  normal  genera  of  two 
subtypes,  called,  from  them,  the  Usnidse  (or  Usnece,)  and  Par- 
melidce  (or  Parmeliese,)  which,  together,  form  the  type  P armeliacece, 
the  first  that  occurs  in  the  section  Cetrarince. 

* From  TrciQyn,  a little  shield  or  target,  and  dXcm,  to  surround. 

f From  the  Arabic  dchneh,  the  common  name  of  all  Lichens  among  the 
Arabians. 
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A.  Usnea  barbata.  (a)  Pendulous  vertical  thallus.  (6)  Open  apothe- 
cia.  e.  Usnea  barbata,  var.  articuiata.  (a)  Barren  ramifications. 

(6)  Shields,  c.  Cetraria  islandica.  (a)  subvertical  thallus.  (b)  Apo- 
thecia.  d.  Cetraria  juniperina.  («)  Thallus.  (A)  Apothecium. 
e.  Parmelia  perforata,  (a)  Foliaceous  thallus.  (6)  Open  perforated 
apothecia.  r.  Parmelia  parietina.  Section  of  open  apothecium. 

(365.)  The  Usnidce  are  distinguished  by  having  an  open  disk, 
and  being  destitute  of  hypothallus.  Their  thalli,  likewise,  are  ver- 
tical, either  pendulous  or  erect,  for  in  their  evolution  the  centri- 
petal force  predominates. 

The  several  varieties  of  Usnea,  known  commonly  as  Jupiter’s 
beard  ( barba  Jovis,)  Tree-beard  ( Arborum  barba,)  &c.  are,  with 
some  species  of  the  two  following  genera,  Evernia  and  Ramalina, 
the  chief  Lichens  “which  clothe  so  profusely  the  trees  of  too  thick 
or  decaying  plantations;  a fir  wood  on  moorish  ground  is  in  par- 
ticular much  infested  with  them.  The  fir,  the  birch,  the  ash,  the 
oak,  the  sloe,  and  the  hawthorn  are,  when  old,  always  hung  with 
this  hoary  livery;  but  the  elm,  the  sycamore,  the  lime,  and  the 
beech,  wear  it  not,  or  very  sparingly;  so  that  when  Gray  speaks 
of  the  ‘rude  and  moss-grown  beech,’  he  applies  to  it  a character 
by  no  means  appropriate,  for  no  tree  is  so  little  or  so  seldom  either 
rude  or  moss-grown.” — Johnson. 
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(366.)  Evernia,  a name  admirably  descriptive  of  the  elegant 
branching  thalli  of  the  lichens  to  which  it  belongs,  is  derived  from 
Sb>  excelling,  and  tpvoe,  a branch.  E.  prunastri  is  one  of  the  most 
common  British  species,  and,  from  its  peculiar  power  of  imbibing 
and  retaining  odours,  it  is  in  much  request  as  an  ingredient  in  sweet 
pots  and  perfumed  cushions;  and  Evelyn  says,  that  this  “very 
moss  of  the  oak,  that  is  white,  composes  the  choicest  cypress  powder, 
which  is  esteemed  good  for  the  head;  but  impostors  familiarly  vend 
other  mosses  under  that  name,  as  they  do  the  fungi  for  the  true 
agaric,  (excellent  for  hemorrhages  and  fluxes,)  to  the  great  scan- 
dal of  physic.” 

One  species  of  this  genus,  viz.  Evernia  vulpina,  is  said  to  be 
poisonous,  at  least  to  foxes;  whence  its  name.  It  is  curious  that 
a deleterious  plant  should  be  found  in  such  a generally  innocuous 
group. 

(367.)  Lightfoot  says  that  one  species  of  Ramalina,  the  R.  sco- 
pulorum,  or  rock-branchlet,  (Lichen  calicaris  of  Linneus,  and  L. 
scopulorum  of  Dickson,)  “will  dye  a red  colour,  and  promises,  in 
that  intention,  to  rival  the  famous  L.  roccella,  or  argol,  which  is 
brought  from  the  Canary  Islands,  and  sometimes  sold  at  the  price  of 
£80.  sterling  per  ton.  It  was  formerly  used,  instead  of  starch,  in 
hairpowder.”  Johnston  adds  to  this  account  that  another  species, 
the  R.  farinacea,  affords  a mucilage  as  good  as  that  obtained  from 
the  Cetraria  islandica. 

(368.)  Roccella,  a corruption  of  the  Portuguese  Roccha,  is  a 
name  given  to  several  species  of  lichen,  in  allusion  to  the  situations 
in  which  they  are  found,  delighting  to  grow  on  otherwise  barren 
seaward  rocks,  that  thus  produce  a profitable  harvest.  Tournefort 
considers  that  one  species  at  least  (R.  tinctoria)  was  known  to  the 
ancients,  and  that  it  was  the  especial  lichen  (\fii^?)j/)  of  Dioscondes, 
which  was  collected  on  the  rocky  islands  of  the  Archipelago,  from 
one  of  which  it  received  the  name  of  the  “ purple  of  Amorous.” 

Both  R.  tinctoria  and  fuciformis  are  indigenous  to  Britain ; they 
are  found,  though  sparingly,  on  the  maritime  rocks  of  our  southern 
coasts,  especially  in  Portland  Island;  but  in  the  Canary  and  Cape 
de  Verd  Islands,  in  Barbary,  and  the  Levant,  the  former  is  common ; 
and  the  latter,  which  “attains  a much  larger  size,  and  is  reported 
to  vie  in  richness  of  colouring  with  the  common  orchill,  is  said  to 
abound  in  the  East  Indies,  especially  on  the  shores  of  Sumatra;” 
and  hence  may  probably  become  an  important  article  of  commerce. 
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Roccella  tinctoria. 

(а)  Entire  plant. 

(б)  Portion  with  fruit. 

(e,  d ) Portions  with  apothecia 
magnified. 

(e)  Section  of  apotheciuni. 

(/)  Sporidia. 


(369.)  Under  the  name  of  Archill,  or  Orchell,  (the  Orcella 
of  the  Italians,  and  the  Orseille  of  the  French,)  large  quanti- 
ties of  this  lichen  are  annually  imported  into  this  country, 
varying  from  ninety  tons  and  upwards  per  annum.  In  times  of 
scarcity  it  has  fetched  as  much  as  £ 1000.  per  ton,  but  its  usual  price 
is  not  above  a fourth  part  of  that  sum.  The  Canary  orchell  sells 
now  at  double  the  price  of  the  Madeira,  and  the  Barbary  is  the 
least  esteemed  of  all:  the  former  being  sold  at  £290.  per  ton,  while 
the  second  and  third  are  only  worth  £140.  and  from  £30.  to  £45. 
respectively. 

(370.)  The  ancient  mode  of  preparing  orchell  is  said  to  have 
been  lost,  and  rediscovered  casually  by  a Florentine  merchant,  in 
the  year  1300;  and  its  preparation  was  long  kept  a secret  by  the 
Florentines  and  the  Dutch.  The  former,  to  lead  other  manufac- 
turers astray,  called  it  tincture  of  turnsole,  pretending  that  it  was 
extracted  from  the  Heiiotropium,  or  turnsole ; and  by  the  latter  it 
was  made  into  a paste,  which  they  called  lacmus,  or  litmus.  At 
present  it  is  well  known  that  the  process  consists  in  cleaning,  dry- 
ing, and  powdering  the  plant,  which,  when  mixed  with  half  its 
weight  of  pearlash,  is  moistened  with  human  urine,  and  then 
allowed  to  ferment.  The  fermentation  is  kept  up  for  some  time 
by  successive  additions  of  urine,  until  the  colour  of  the  materials 
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changes  to  a purplish-red,  and  subsequently  to  a violet  or  blue. 
The  principal  British  manufactories  are  in  London  and  Liverpool. 
The  colour  of  orchil  is  extremely  fugitive,  and  it  affords  one  of  the 
most  delicate  chemical  tests  for  the  presence  of  an  acid.  The 
vapour  of  sulphuric  acid  has  been  thus  detected,  as  pervading  to 
some  extent  the  atmosphere  of  London. 

(371.)  Cetrarici  [§  364,  fig.  c,  d,]  from  cetra,  a Moorish  buckler, 
is  the  modern  systematic  name  of  the  genus  that  contains  the 
Lichen  islandicus,  or  Iceland  moss,  which  in  commerce  is  often 
mixed  with  another  species,  the  C.  odontella.  Several  species  are 
natives  of  our  alpine  woods  and  mountainous  heaths.  Sir  James 
E.  Smith  found  the  lslandica  on  the  Pentland  hills,  on  Ben 
Lomond,  and  in  various  parts  of  Scotland.  It  grows,  however, 
much  more  freely  in  the  more  northern  parts  of  Europe;  and  Dr. 
Holland  states  that  it  abounds  on  the  lava  on  the  western  coast  of 
Iceland,  where  the  whole  plant  is  much  more  luxuriant  than 
with  us. 

The  bitter  and  purgative  principles  of  this  Cetraria  may  be  sepa- 
rated by  steeping  it  in  cold  water,  which  is  done  by  the  Icelanders 
and  other  northern  nations,  with  whom  it  forms  an  important  ar- 
ticle of  food;  these  poor  people  with  gratitude  confessing  that 
out  of  the  rock  the  Almighty  gives  them  food;  commanding  that 
the  very  stones  should  furnish  bread. 

(372.)  Immense  quantities  of  this  lichen  are  annually  collected 
in  Iceland  for  exportation,  as  well  as  for  home  consumption.  After 
steeping  in  cold  water,  drying,  and  powdering,  the  Icelanders  make 
it  into  cakes,  or  eat  it  boiled  in  milk;  and  Henderson,  in  his  Tour 
through  Lapland,  says  that  a porridge  made  of  this  lichen  flour  is 
to  a foreigner  not  only  the  most  wholesome,  but  also  the  most 
palatable,  of  all  the  articles  of  Icelandic  diet. 

The  esculent  qualities  of  the  Iceland  moss  have  been  long  recog- 
nised in  many  parts  of  the  continent  of  Europe;  and  it  has  lately 
been  recommended  by  authority  to  use  it,  either  alone  or  mixed 
with  flour,  in  the  composition  of  bread  in  times  of  scarcity.  The 
Saxon  government  have  published  a report  on  this  subject,  which 
is  full  of  interesting  information  to  the  inhabitants  of  those  moun- 
tainous districts  where  the  plant  abounds.  In  this  report  we  are 
informed  that  6 lbs.  and  22  loths  of  lichen  meal,  boiled  with  14 
times  its  weight  of  water,  and  baked  in  this  state  with  59i  lbs.  of 
flour,  produced  1 Hi  lbs.  of  good  household  bread.  Without  this 
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addition,  the  flour  would  not  have  produced  more  than  78glbs.  of 
bread;  consequently,  this  addition  of  6 lbs.  and  22  loths  ol  lichen- 
meal  has  occasioned  an  increase  ot  32  J lbs.  of  good  bread.  It  is 
known  that  3 lbs.  of  flour  yield  4 lbs.  of  household  bread;  1 lb.  of 
lichen-meal  added,  in  the  form  of  paste,  gives  an  addition  ol  neaily 
6 lbs.,  and  therefore  is  equivalent  in  this  view  to  about  3f  lbs. 
of  flour,  because  it  affords  above  3-^-  times  more  bread.  But, 
notwithstanding  this  important  fact,  at  present  nearly  all  the 
Iceland  moss  collected  in  Germany  is  sent,  through  Hamburgh,  to 
England,  where  it  is  used  in  brewing  and  in  the  composition  ot 
ship-biscuit;  as  it  is  said  biscuit  which  contains  it  is  not  attacked 
by  worms,  and  suffers  little  from  the  action  of  sea-water.  This 
lichen,  when  deprived  of  its  bitter  principle,  forms  an  excellent 
soup,  and,  when  coagulated,  a good  jelly;  and  it  has  been  recom- 
mended in  this  prepared  state  as  an  excellent  substitute  for  sago, 
Salop,  and  even  for  chocolate. — Ed.  Phil.  Journ.  iii.  414. 

(373.)  Of  the  Parmelulce,  the  second  subtype  of  the  Parmeli- 
acece,  the  genera  Peltigera,  (the  shield-bearer,  Sticta,  and  Par- 
melia,  [|  364,  e,  f,]  are  the  most  notable  examples.  This  subtype 
is  distinguished  from  its  congener,  the  Usnidse,  by  having  the 
thallus  horizontal,  the  centrifugal  evolution  predominating,  and 
the  hypothallus  being  present;  the  disk  likewise  at  first  is  closed, 
although  it  subsequently  opens. 

(374.)  The  two  most  noted  species  of  the  genus  Peltigera  (or 
target-bearer),  are  the  canina  and  aphthosa,  both  handsome 
plants,  especially  the  latter,  which,  from  its  aphthoid  appearance, 
is  much  esteemed  by  the  Swedish  peasants,  who  boil  it  in  milk  as  a 
remedy  for  the  thrush ; but,  since  the  doctrine  of  signatures  has 
fallen  into  disrepute,  it  maintains  its  credit,  like  the  canina,  only 
among  the  ignorant.  P.  canina  owes  its  name  to  a former  belief 
of  its  efficacy  in  the  cure  of  canine  madness.  “ The  powder  of  the 
dried  plant  was  celebrated  by  Dr.  Mead  as  a certain  cure,  and 
Dillenius  gives  the  history  and  receipt  at  full.” — Johnson. 

(375.)  Of  Parmelici  349  and  364,]  a very  extensive  genus,  in- 
cluding, according  to  Fries,  eight  subgenera,  the  bare  mention  of 
which  must  now  suffice,  the  yellow  moss,  and  the  cudbear,  are  the 
most  familiar  and  important  examples.  The  first-named  species,  P. 
parietina,  clothes  profusely  the  boughs  of  the  hawthorn,  and  many 
other  trees,  in  autumn,  with  a tunic  of  a bright-yellow  hue. 
Lightfoot  says,  “ It  is  affirmed  to  dye  a good  yellow,  or  orange 
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colour,  if  mixed  with  alum.”  P.  tartarea  has  long  been  used,  both 
by  the  Welsh  and  Scotch,  as  a dye  for  wool;  but  it  was  first  ex- 
tensively employed  by  Dr.  Cuthbert  Gordon,  who  took  out  a 
patent  for  his  process,  and  whose  Christian  name,  Cuthbert,  or 
Cuddy,  corrupted  into  cudbear,  has  been  given  to  the  dye-stuff. 
About  130  tons  of  cudbear  are  annually  exported  from  Sweden;  it 
sells  in  the  port  of  London  at  about  £20.  per  ton.  A good  deal 
likewise  is  collected  from  our  own  rocks.  Hooker  says,  that  in  the 
neighbourhood  of  Fort  Augustus  a person  could  earn,  in  1807,  14s. 
per  week  at  this  work,  the  material  selling  at  3s.  4 d.  the  stone  of 
22  lbs.;  and  Johnston  adds,  that  in  the  highland  districts  many 
an  industrious  peasant  gets  a living  by  scraping  this  lichen  off  the 
rocks  with  an  iron  hoop,  and  sending  it  to  Glasgow  market.  Like 
most  other  lichens,  it  is  a perennial  plant,  but  of  such  tardy  growth, 
that  the  crops  can  scarcely  be  collected  with  advantage  oftener 
than  once  in  five  years. 

(376.)  Another  species,  the  P.  parella  ( Lecanora  parella,)  is 
said,  by  the  same  writer,  to  afford  the  finest  litmus;  and  the  P. 
Candelaria  has  so  been  named  from  its  being  employed  by  the 
Swedes  to  stain  the  candles  they  use  in  their  religious  ceremonies. 
Several  other  species  likewise  afford  dye-stufis,  especially  the  P. 
omphalodes,  which  Pennant  says  formed,  in  1772,  an  important, 
article  of  commerce  from  the  west  of  Scotland,  being  sold  at  Is.  or 
Is.  4^.  per  stone.  This  lichen,  which  was  formerly  much  used  by 
the  peasants  in  our  provinces  to  dye  their  woollen  cloths  of  a 
dull-brown  colour,  and,  when  steeped  in  urine,  was  employed  by 
the  highlanders  for  similar  purposes,  and  known  under  the  name  of 
Crostil,  or  Crostal,  seems  to  deserve  more  attention  as  a source  of 
colouring  matter  than  it  has  hitherto  received.  It  is  said  that  it  im- 
parts easily  a tawny-red  hue  to  a solution  of  volatile  alkali,  and  that 
this  infusion  affords  one  of  the  most  indestructible  of  all  colours. 
Indeed,  Dr.  Walker  declares,  that  “the  colour  remains  after  the 
substance  that  extracted  it  is  gone;  it  is  not  the  least  impaired  by 
long  exposure  to  the  air;  nor  can  it  be  either  destroyed  or  changed 
by  acids,  alkalies,  or  alcohol;  a most  singular  property,  as  there  is 
no  red  dye  in  use  that  remains  unaltered  by  these  powerful  agents. 

(377.)  Of  the  genera  Sticta,  Dirina,  and  Gyalecta,  little  need 
now  be  said,  further  than  that  the  first-named  genus  affords  some  of 
the  most  handsome  lichens  known ; and  one  species,  the  S.  pulmo- 
nacea,  or  lung-wort,  has  been  much  praised  as  an  excellent  medi- 
cine in  pulmonary  complaints,  if  indeed  it  can  be  considered  pra  ise 
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to  say  that  its  curative  effects  in  consumption  are  equal  to  those  of 
the  far-famed  Cetraria  islandica.  With  these  plants  the  subtype 
Paruielidcc  concludes,  a subtype  by  which,  with  the  Usnidae, 
already  noticed,  the  type  Parmeliacece  is  formed. 

However  much  these  plants  may  differ  in  various  subordinate 
particulars,  they  all  agree  in  having  roundish  persistent  disks,  bor- 
dered by  thalloid  excipuli;  and  this  structure  therefore  becomes 
the  distinguishing  characteristic  of  the  type. 

(378.)  Graphidacece,  the  second  type  of  the  Cetrarince,  to 
which  Graphis  (the  scripture-wort , 338,  d),  gives  name,  includes 

three  subtypes,  the  Lecididce , Graphidce,  and  Calicidce;  the  second, 
and  perhaps  even  the  two  last,  of  which  are  but  artificial  divisions  of 
the  one  first  named:  still,  however  this  may  be,  it  is  as  well  they 
should  be  retained,  as  the  distinctions  are  practically  convenient. 

(379.)  The  different  species  of  Lecidese  are,  especially  in  moun- 
tain districts,  familiar  to  almost  every  eye,  and  are  interesting 
from  the  indications  they  afford  of  the  nature  of  the  soil  on  which 
they  grow,  some  being  absolutely  saxicolous,  while  otheis  aie 
found  on  other  soils.  Of  these,  perhaps,  the  L.  geographica  is 
one  of  the  most  elegant,  if  any  selection  can  be  made  from  a group 
where  all  are  exquisitely  beautiful,  notwithstanding  their  minuteness 
veils  their  beauties  from  almost  every  eye.  The  corticolous  Lecideee 
are  likewise  worthy  attention,  from  the  diagnostic  signs  which  they 
afford  of  several  of  the  officinal  barks  upon  which  they  respectively 
abound,  as  the  aurigera  on  the  brown,  the  tuberculosa  on  the 
yellow,  and  the  conspersa  on  the  red  bark. 

(380.)  But  the  most  interesting  and  important  illustration  of 
this  subtype  will  be  found  in  the  well-known  reindeer  moss,  the 
Cladonia  (or  Cenomyce)  rangiferina,  of  which,  although  indige- 


Cenomyce  coccifera.  Cenomvce  uneialis. 

nous  with  us,  the  specimens  that  are  common  on  our  moors  are 
very  insignificant  to  those  which  are  furnished  by  more  northern 
climes.  In  the  arctic  regions,  and  especially  in  Lapland,  it  grows 
in  the  utmost  profusion,  and  overspreads,  as  with  a coverlid  of  snow, 
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ploins  hundreds  of  miles  in  extent.  These,  which  to  a stranger, 
or  a traveller  arrived  from  what  prejudice  would  call  a happier 
land,  might  seem  dry  and  barren  wastes,  are  the  very  fertile  fields 
of  the  Laplanders,  “ Hi  sunt  Lapponum  agri,  haec  prata  eorum 
fertilissima,  adeo  ut  felicem  se  preedicet  possessor  provinciee  tabs 
sterilissimae,  atque  lichene  obsitse;”  for,  when  the  cold  of  winter 
has  withered  up  every  sort  of  herbage,  and  its  storms  have  driven 
man  and  beast  to  the  shelter  of  the  valleys  and  the  woods,  this 
moss  becomes  the  principal  aliment  of  the  herds  of  reindeer,  in 
which  consists  all  the  wealth,  and  on  which  depends  the  very  ex- 
istence of  the  natives.  “ Thus  things,”  says  Lightfoot,  “ which 
are  often  deemed  the  most  insignificant  and  contemptible  by  igno- 
rant men,  are,  by  the  good  providence  of  God,  made  the  means  of 
the  greatest  blessings  to  his  creatures.”  According  to  Linneus, 
the  Laplanders  likewise  collect  the  C.  rangiferina  with  rakes  in 
the  rainy  season,  when  it  is  flexible,  and  separates  readily  from  the 
ground,  lay  it  up  in  heaps,  and  give  it  when  required  to  their  cows, 
for  which  it  affords  excellent  fodder.  “ At  the  limits  of  the  arctic 
circle  there  is  a brood  of  cows  so  small,  as  not  to  be  larger  than 
sucking  calves.  Their  milk  is  almost  all  cream;  sweet  and  deli- 
cious, and  so  thick  that  it  draws  out  in  strings.  This  goodness  of 
milk  arises  from  the  plant  on  which  the  cows  feed,  viz.  the  Lich. 
rangiferina.” — Bucke’s  Harmonies  of  Natitre,  ii.  149. 

(381 .)  Cenomyce  rangiferina  may  even  be  directly  applied  to  the 
use  of  man.  Tempted  by  the  beauty  of  its  appearance,  Dr.  Clarke 
and  his  companions  in  travel,  tasted  it.  “ To  our  surprise  (he  says), 
we  found  that  we  might  eat  of  it  with  as  much  ease  as  of  the  heart 
of  a fine  lettuce.  It  tasted  like  wheat-bran ; but,  after  swallowing 
it,  there  remained  in  the  throat  and  upon  the  palate  a gentle  heat., 
or  sense  of  burning,  as  if  a small  quantity  of  pepper  had  been  mixed 
with  the  lichen.  We  had  no  doubt  that  if  we  could  have  procured 
oil  and  vinegar,  it  would  have  afforded  a grateful  salad.  Cooling 
and  juicy  as  it  was  to  the  palate,  it  nevertheless  warmed  the 
stomach  when  swallowed,  and  cannot  fail  of  proving  a gratifying 
article  of  food  to  man  or  beast  during  the  dry  winters  of  the  frigid 
zone.  Yet  neither  Laplanders  nor  Swedes  eat  of  this  lichen. 
Finding  it  to  be  so  palatable,  we  persuaded  our  servants  to  taste 
it;  and,  after  experiencing  the  same  effects  from  it  that  we  had 
done,  they  began  to  eat  it  voluntarily.  Upon  this  we  asked  the 
peasants  why  they  neglected  to  make  use  of  so  important  an  arti- 
cle of  food,  in  a land  so  sterile  as  that  which  we  were  now  travels- 
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ing.  They  told  us  that,  when  Gustavus  III.  succeeded  to  the 
throne,  an  edict  was  published  and  sent  all  over  Sweden,  recom- 
mending the  use  of  this  lichen  to  the  peasants  in  time  of  dearth; 
and  they  were  advised  to  boil  it  in  milk.  Now  and  then,  they 
said,  a few  of  the  indigent  poor  had  made  it  serve  as  a substitute 
for  bread;  but  being  unaccustomed  to  such  food,  they  generally 
neglected  it.” — Clarke's  Travels,  Part  iii.  § 1,  p.  566.  “ Nor  is  this 
to  be  wondered  at,  for  Clarke  had  tried  it  only  in  a solid  and 
unprepared  state,  and  was  incompetent  therefore  to  say  what  sort 
of  food  it  might  really  make,  which,  from  the  account  of  Dillenius, 
is,  in  fact,  indifferent  enough.  “ Aqua  quidem  decoctus  hie 
muscus  nullam  gelatinam  preebet,  nec  substantia  ejus  imminuitur, 
siccatus  tamen  fragilior,  quam  ante,  evadit.  Decoctum  inspissatum 
extracti  acerbi  et  austeri  parcam  quantitatem  largitur.” — Johnson. 

(382.)  Leciclea,  and  those  more  immediately  normal  genera,  such 
as  Cladonia,  Stereocaulon,  [§  338,  fig.  e,  f,  g.],  Bceomyces,  [§  338, 
fig.  k,  l,  m.],  and  Biatora,  in  which  the  persistent  disks  are  roundish, 
and  the  proper  excipuli  at  first  are  open,  and  subsequently  half  en- 
close the  thalamia  in  cephaloid  apothecia,form  the  subtype  Lecididce. 
From  these,  the  Graphidce,  in  which,  although  the  excipuli  when 
present  are  proper,  the  disks  are  irregular,  and  often  lirelliform, 
and  the  Calicidce,  in  which  the  proper  excipuli  enclose  orbicular 
or  subrotund  disks  destitute  of  sporidia,  are  seceding  or  degenerate 
groups;  for  in  the  Graphidce,  although  the  excipuli  when  present 
are  proper,  the  disks  are  irregular,  (often  lirelliform) : and  in  the 
Calicidce,  although  the  proper  excipuli  enclose  orbicular  or  sub- 
rotund disks,  the  sporidia  are  wanting. 

(383.)  Of  the  subtype  Graphidce,  Umbilicaria,  the  naveling 
and  Opegrapha,  the  chink-writ,  are  well-known  examples,  [§  384.] 
Some  species  of  the  first-named  genus,  (including,  according  to 
Fries,  the  Gyrophorae  [§  338,  n,o,  p,  q,  r,  s.]  of  other  authors), 
furnish  the  rock-tripe  of  the  Canadian  hunters,  upon  which  they 
often  for  a time  subsist;  and  these  plants  have  lately  become  pecu- 
liarly interesting  to  us,  from  their  affording  opportune  and  very 
welcome  food  to  our  adventurous  countrymen,  in  their  travels  to- 
wards the  Pole. 

One  species  of  Graphis,  the  normal  genus,  viz.  G.  interrupta,  is 
said  by  Fee  to  be  found  only  on  the  bark  of  Cinchona  lancifera. 
Hence  plants  of  this  kind  become  practically  very  useless  guides, 
enabling  the  true  officinal  bark  to  be  distinguished  from  other 
substances  with  which  in  commerce  they  are  often  mixed.  Several 
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of  the  Opegraphas,  and  other  lichens,  are,  in  a similar  manner, 
diagnostic  of  various  barks;  and  not  only  do  they  indicate  the 
species,  but  many,  as  Opegrapha  rhizicola  [Fee  xiii.  2],  Fissurina, 
&c.,  distinguish  those  specimens  which  have,  either  from  age  or 
decomposition,  become  unfit,  from  those  which  are  fit,  for  medici- 
nal purposes. 

(384.)  Until  the  publication  of  Fee’s  Memoir  on  the  crypto- 
gamic  epiphytes  of  the  officinal  barks,  the  study  of  the  opegraphas 
and  their  allies  seemed  to  be  one  rather  of  speculative  amusement 
than  of  practical  utility.  But  now  the  case  is  wholly  changed, 
since  these  graphic  plants,  these  living  letters  written  by  nature’s 
hand,  are  shewn  to  constitute  inscriptions  legible  by  men.  Alwavs 
curious  indeed,  and  admirable,  even  to  the  least  tutored  eye,  did 
the  examination  of  these  mimic  characters  appear ; and  as  fancy 
traced  the  likeness  to  various  oriental  signs,  so  were  these  little 
plants  called  scripture-worts,  some  Hebrew  (Opegraphahebraica), 
some  Chinese  (Arthonia  sinensigrapha),  and  so  forth.  But,  like 
the  hieroglyphics  of  the  Egyptian  fanes,  their  meaning  was  buried 
in  obscurity,  and  so  little  guessed  at,  that  it  often  was  doubted 
whether  they  had  any  secrets  to  reveal.  They  were  sources  of  won- 
der rather  than  of  wisdom,  until  the  Young  and  the  Champollion  of 
the  vegetable  world  arose,  and  by  means  of  a natural  Rosetta-stone 


(«)  Opegrapha  Condnminea.  (a  1)  Ditto,  magnified.  ( b ) Entevo- 
gruphu  Qimssioscola.  (4  1)  Ditto,  magnified,  (c)  Surcographa  cascn- 
rilliE.  (c  1 ) Ditto,  magnified. 

deciphered  these  hitherto  unknown  manuscripts,  and  taught  us  to 
peruse  this  part  of  the  sacred  Scriptures  of  creation. 

(385.)  Calicium  and  Coniocybc , verging  towards  the  fungi, 
form  the  subtype  Calicidce,  the  chief  distinctive  characters  of 
which  are  their  orbicular  or  roundish  disks,  encompassed  by  pro- 
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per  excipuli,  (which,  however,  are  sometimes  obscure  or  wanting,) 
and  the  degenerate  state  of  the  sporidia. 

These  lichens  are  found  to  flourish  upon  putrid  wood  and  other 
decaying  vegetable  substances,  as  well  as  upon  old  trees,  the 
earth,  and  stones;  and  some  of  them  were  formerly  included  by 
Linnaeus  among  his  Mucores.  Persoon  likewise  enumerates  them 
in  his  Synopsis  Fungorum  amongst  the  fungi ; and  as  Fee  observes, 
were  it  not  for  their  lichenoid  crust,  they  might  well  be  associated 
with  the  mucedines,  which  they  resemble  in  general  appearance, 
and  almost  in  their  structure.  Acharius,  also,  who  carefully  in- 
vestigated the  genus  Calicium,  and  published  the  result  of  his 
researches  in  a monograph,  determined  it  to  be  a Lichen, 
and  Fries,  and  most  modern  authors  defer,  and  with  justice,  to 
their  combined  authority.  Hence,  among  the  Calicia  will  be  found 
the  late  Trichia,  or  Mucor  Lichenoides',  and  to  Coniocybe  are  re- 
ferred the  old  Mucor  furfuraceus,  fulvus,  sulphureus,  and  so  forth. 

(386.)  In  the  three  subtypes  Calicidse,  Graphidee,  and  Lecididm, 
the  excipuli,  when  present,  are  always  proper,  and  hence  the  type 
Graphidacece  or  Opegraphacece  is  formed;  a type  which  is  thus 
well  distinguished  from  the  P armeliacece , in  which  the  excipuli  are 
always  present  and  always  thalloid. 

(387.)  These  two  types,  though  differing  in  their  thallode  and 
proper  exciples,  agree  in  having  their  apothecia  open  and  dis- 
ciferous,  and  thus,  by  their  gymnocarpous  structure,  they  collec- 
tively form  the  section  Cetrarince,  as  already  stated. 

verrucarin®. 

(388.)  Pertusariacece.  The  Coral  moss,  Isidium  (or  Sphaero- 
phoron),  corallinum,  and  other  species  of  Sphserophora,  as  the 
coralloides,  or  coral  atlas-work,  are  beautiful  illustrations  of  a small 
subtype,  in  which  the  thallus  is  developed  vertically,  the  excipuli  are 
purely  thallode,  closed,  and  having  a lacerated  dehiscence.  From 
the  normal  genus  the  group  is  denominated  the  Sphcerophoridce ; 
and  in  beauty  they  yield  to  none  even  in  an  order  where,  as  already 

S observed,  elegance  is  the  common  lot  of  all. 

They  are  easily  distinguished  by  their  pecu- 
liar coralline  form  and  suffruticose  habit, 
as  well  as  by  the  characters  above  described. 
None  of  them  have  as  yet  been  employed 
t°  any  extent  for  economical  purposes  ; but 
Westring  has  found  the  Isidium  corallinum 
Isidium  corallinum.  to  be  “ extremely  rich  in  colouring  matter, 
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and  he  recommends  it  to  the  particular  attention  of  those  who 
practice,  and  who  wish  to  improve,  the  art  of  dyeing.” 

(389.)  In  the  allied  subtype,  containing  the  genera  Endocarpon, 
Chiodecton,  Pertusaria,  and  others,  which,  from  the  first-named 
genus,  is  called  the  Endocarpidce,  the  thallus  s horizontal,  and  in 
all  but  Endocarpon  it  is  crustaceous;  the  closed  excipulus  is 
thalloid,  and  is  pierced  by  an  ostiolum. 

(390.)  Endocarpon  has  been  well  named  with  reference  to  the 


a.  Endocarpon  miniatum.  b.  Portion  of  thallus.  c.  Section  of  ditto. 

d.  Ditto,  magnified,  to  shew  the  immersed  apothecia  and  ostioles. 

e.  Hypochnus  rubro-cinctus.  f.  Portion  removed  from  the  bark. 
g,  h.  Lepraria  flava.  i,  j.  Portions  removed  from  the  wood.  k.  Monilia. 


imbedding  of  its  apothecia  in  the  thallus;  a character  that  here- 
after will  be  seen  (through  Riccia)  to  connect  the  Lichens  with  the 
Hepaticae,  which  were  once,  like  them,  considered  Algse.  These 
plants  are  sessile  on  rocks,  stones,  &c.,  and  one  species  is  even 
parasitic  upon  an  ally,  Pertusaria  omphalodes. 

(391.)  Chiodecton , the  snow-wart,  so  called  from  xi(UV  and 
StKTLKog,  the  tubercles  being  seated  on  a thallus,  white,  like  drifted 
snow,  promises  to  become  an  important  diagnostic  sign  of  the 
bark  of  the  Cinchona  cordifolia,  to  which  one  species  (C.  effusum?) 
is  said  by  Fee  to  be  peculiar. 
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(392.)  Pertusaria,  the  porelet,  (from  pertusus,  perforated,)  and 
its  ally,  Tlielotrema , (from  S'jjXjj,  a nipple,  and  rp?^a,  a hole,)  are 
further  illustrations  of  this  subtype.  They  are  chiefly  interesting  as 
affording  two  further  distinctive  signs  of  officinal  barks,  the  latter, 
(T.  urceolare)  of  the  Cinchona  oblongifolia,  or  red  bark,  the  former 
in  that  variety  of  P.  communis  called  amara,  ( Variolaria  amara  of 
some  writers,)  of  the  inferior  value  of  the  barks  on  which  it  is 
found.  According  to  Fee,  this  lichen  chiefly  grows  on  the  very  old 
bark  of  Cinchona  cordifolia,  and  denotes  by  its  presence  a bad 
quality.  Variolaria  amara  is  itself,  as  its  name  imports,  extremely 
bitter;  and  as  it  is  very  abundant  in  many  districts,  it  ought,  as  the 
same  Lichenologist  observes,  to  have  its  medicinal  properties  ascer- 
tained, for,  probably,  it  might  be  employed  with  advantage  in  cer- 
tain diseases ; it  readily  imparts  its  intense  bitterness  both  to  water 
and  spirit. 

(393.)  These  two  tribes,  or  subtypes,  the  Sphceroplioridce  and 
Endocarpidce , although  differing  in  the  minor  characters  of  their 
vertical  and  horizontal  thalli,  and  in  their  regular  and  irregular 
dehiscence,  still  agree  in  the  more  general  characteristic  of  having 
in  common  thalloid  excipuli,  and  hence  they  form  together  the 
type  Pertusariacece,  which  is  thus  distinguished  from  that  which 
follows,  viz.  the  Verrucariacese,  in  which  the  excipuli  are 
proper. 

(394.)  Verrucariacece.  Verrucaria,  the  wart-let  (from  verruca, 
a wart,)  and  Gassicurtia,  [§  338,  t,  v,  w,]  an  exotic  genus,  said 
by  Fee  to  be  found  exclusively  on  the  yellow  bark,  (Quinquina 
jaune  royal,)  and  to  which  therefore,  in  commerce,  it  is  an  admi- 
rable guide,  will  serve  as  examples  of  the  first  type  of  the  first 
section  of  this  order;  a section  which,  from  Verrucaria,  receives 
the  common  name  of  Verrucarinse,  as  Verrucaria  has  been  so 
called  from  its  resemblance  to  a wart. 

(395.)  In  these  plants  and  their  immediate  allies  the  apothecia, 
are  closed  and  nucleiferous;  hence  the  section  has  been  called 
Angiocarpous,  but  consistency  compels  a preference  of  denomina- 
tion from  its  normal  genus  Verruca,  and  hence  it  is  above  de- 
scribed as  the  section  Verrucarinse. 

(396.)  Verrucaria  and  its  allies,  forming  the  small  subtype 
Verrucaridce,  chiefly  differ  from  the  Endocarpidee,  to  which,  with 
the  exception  of  their  proper  excipuli,  they  are  very  similar,  by  the 
non-dehiscence  ot  the  apothecia,  and  the  nucleus  being  del i- 
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quescent.  The  species,  both  European  and  exotic,  are  very  nume- 
rous, and  a great  many  are  epiphytic  on  the  officinal  barks,  but  in 
this  respect  they  are  such  cosmopolites  that  they  do  not  afford  any 
very  decided  differential  signs,  or  at  least  the  distinctions  have  not 
as  yet  been  sufficiently  made  out.  One  species  of  Ascidium, 
which  grows  commonly  on  several  of  the  officinal  barks,  may  be 
given  as  an  illustration. 


Ascidium  Cinchonarum. 

a 


(a)  Group  of  plants  natural  size.  (5)  Portion  magnified,  (e)  Ditto 
alter  the  lapse  of  the  perithecium,  shewing  the  sporidia  in  the  thala- 
mium.  (d)  An  apothecium  separate  and  magnified;  section  to  shew 
the  nucleus  proligerus. 

But  although  these  and  many  other  epiphytic  lichens  do  not  each 
indicate  specific  plants,  their  general  presence  or  absence  will  often 
assist  in  discriminating  otherwise  nearly  similar  vegetable  produc- 
tions. For  example,  it  has  been  already  mentioned  [§  365,]  that 
the  Beech,  though  not  absolutely  destitute  of  lichens,  is  far  less 
licheniferous  than  the  oak,  the  ash,  the  hawthorn,  or  the  fir;  and  in 
like  manner  it  has  been  found  that  the  spurious  angustura  bark, 
which  is  obtained  from  a species  of  Brucea  ( B.  antidysenterica,) 
and  which  contains  a poisonous  principle  analogous  in  its  proper- 
ties to  Strychnia,  bears  very  few  lichens  of  any  kind ; while  the 
true  Cusparia  febrifuga,  which  is  an  admirable  tonic,  bears  them 
in  abundance. 

(397.)  Limboria  (the  borderlet,)  Pyrenothea  (the  nutlet,)  and 
several  other  seceding  genera,  which  verge  towards  the  Calicidse 
of  the  Cetrarinse,  and  the  Leprariaceae  of  the  Byssinse,  constitute 
the  subtype  Limboridae,  that  concludes  this  section.  They  differ 
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from  the  Verrucaridse  in  their  varied  and  irregular  dehiscence, 
and  the  carbonaceous  character  of  their  exciples ; although  both 
subtypes  agree  in  having  proper  excipuli  and  crustaceous  thalli, 
and  hence  they,  together,  form  the  type  Verrucariacece , with  which 
the  section  Verrucarinse  closes. 

(398.)  The  lower  rank  of  these  Lichens  is  well  shewn  from 
several,  as  the  Pyrenothea  incrustans,  vermicelli/ era,  &c.  having 
been  formerly  considered  Leprarias  and  Lepianthas. 

BYSSINiE. 

(399.)  As  the  plants  contained  in  the  lower  grades  of  the  two 
superior  sections  approach  so  closely  to  the  characters  of  fungi 
that  thev  have  often  been  considered  such,  it  is  evident  that  the 
systematic  location  of  those  included  in  the  one  now  to  be  exa- 
mined must  be  still  more  debateable.  And  this  will  be  found  to 
be  the  case,  for  Byssus,  Rhizomorpha,  and  their  allies,  which 
form  the  two  types  Byssacece  and  Rhizomorphacece  of  the  Bysso- 
Lichens,  or  Byssin;e,  are  by  some  considered  as  subordinate  groups 
amona-  the  Fungi,  by  some  among  the  Lichens,  and  by  others,  who 
perceive  and  confess  their  affinity  to  both,  they  are  elevated  into 
an  intermediate  order  independent  of  either ; a rank  which  they 
seem  to  have  no  just  claim  to  hold,  since  their  distinctions  and 
connexions  are  sufficiently  denoted  when  they  are  arranged  as  the 
lowest  section  of  the  Lichenales  bordering  on  the  lower  fungi,  and 
running  parallel  with  them. 

(400.)  Such  is  their  distribution  in  the  present  scheme,  and  such 
is  nearly  the  rank  assigned  to  them  by  Fries,  with  whom  Greville 
agrees  in  the  propriety  of  their  removal  from  the  true  fungi. 
By  both  these  eminent  Cryptologists  they  are  defined  to  be  “Aerial 
Algae,  flourishing  perennially,  and  consisting  of  a persistent  and 
little  changing  filamentous  texture  of  turgid  fibres,  (either  free  or 
blended  into  a common  stratum,)  and  with  their  fructification 
external,  naked,  and  homogenous.”  These  characters,  which  dis- 
tinguish them  as  a section  of  the  Algse,  will  likewise  sufficiently 
remove  them  from  the  fungi,  the  only  other  group  with  which  they 
have  any  chance  of  being  confounded,  if  the  rudimental  states  of 
some  higher  plants,  and  certain  ambiguous,  and  probably  wholly 
lifeless  productions,  be  excepted:  of  which  more  hereafter. 

(401.)  Rhizomorphacece.  The  Rootmoss,  (Rhizomorpha,)  so 
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called  from  the  radiciform  elongations  of  its  thallus,  gives  name 
to  the  Rliizomorphacece , the  first  type  in  the  section  Byssina. 


Rhizomorpha  divergens. 

(a)  Plant,  natural  size. 

(J)  Portion  with  fruit  magnified. 

( c , d ) Sections  of  the  fruit, 
or  pseudo- perithecia  containing 
spores. 


(402.)  The  several  species  of  the  genus  Rhizomorpha,  such  as 
subcorticalis,  divergens,  subterranea,  phosphor ea,  &c.,  are  very 
common  on  the  trunks  of  dead  trees,  especially  beneath  the  bark 
of  firs  ; in  cellars,  particularly  wine-cellars,  among  the  saw-dust ; 
in  lead  and  coal  mines,  and  other  similar  situations;  thus  shewing, 
by  their  vegetating  in  the  dark,  their  secession  from  the  normal 
Lichens. 

(403.)  These  plants  are  active  agents  in  decorticating  dead  trees, 
and  assisting  in  the  disintegration  of  lifeless  organic  bodies,  which 
would  otherwise  encumber  the  surface  of  the  earth,  and  be  exceed- 
ingly tedious  in  their  removal.  Portions  of  bark  several  feet  in 
length,  or  even  extending  from  the  base  to  the  boll  of  a large 
tree,  will,  when  the  Rhizomorpha  locate  themselves  between  it  and 
the  wood,  soon  become  so  far  loosened  as  either  to  fall  off  spon- 
taneously, or  to  be  unable  to  resist  the  slightest  external  force; 
and  trees  thus  debarked  are  quickly  preyed  upon  by  Fungi,  and 
other  wood-destroying  plants  and  animals. 

(404.)  Several  species,  especially  subcorticalis,  subterranea,  and 
phosphorea,  are  occasionally  phosphorescent,  and  more  or  less 
luminous  in  the  dark ; and  hence  they  often  give  to  the  cellars 
and  mines  in  which  they  grow  an  extraordinary  and  brilliant 
appearance.  In  the  coal  mines  in  the  vicinity  of  Dresden  they 
are  said  to  be  so  abundant  and  so  luminous,  as  even  to  dazzle  the 
eye  by  the  brilliant  light  that  they  afford.  This  light  is  increased 
by  the  warmth  of  the  mines ; so  that,  hanging  in  festoons  and  pen- 


BYSSIN/E. 


165 


dents  from  the  roof  of  the  various  excavations,  twisting  round  the 
pillars,  and  covering  the  walls,  they  are  said,  by  their  brightness, 
to  give  to  the  Dresden  coal  mines  just  mentioned,  in  which  they 
abound,  the  semblance  of  an  enchanted  palace.  Mr.  Erdman,  the 
commissioner  of  mines,  thus  describes  the  appearance  of  the  Rhi- 
zomorphre  in  one  he  visited  : 

“ I saw  the  luminous  plants  here  in  wonderful  beauty ; the  impression  produced 
by  the  spectacle  I shall  never  forget.  It  appeared,  on  descending  into  the  mine, 
as  if  we  were  entering  an  enchanted  castle.  The  abundance  of  these  plants  was 
so  great,  that  the  roof  and  the  walls  and  the  pillars  were  entirely  covered  with  them, 
and  the  beautiful  light  they  cast  around  almost  dazzled  the  eye.  The  light  they 
give  out  is  like  faint  moonshine,  so  that  two  persons  near  each  other  could  readily 
distinguish  their  bodies.  The  lights  appear  to  be  most  considerable  when  the 
temperature  of  the  mines  is  comparatively  high.” 

(405.)  The  type  Rhizomorphacece,  characterized  by  having  the 
sporidia  internal,  includes,  according  to  Fries,  two  subtypes,  in 
the  first  of  which  the  sporidia  are  contained  within  a pseudo- 
perithecium,  formed  by  the  collocation  of  the  turgid  fibres  of  the 
thallus.  The  thallus  likewise,  in  this  subtype,  is  continuous,  radi- 
ciform,  of  a dark  colour  verging  to  black,  and  formed  of  many 
filaments  blended  into  a common  stratum.  Rhizomorpha  is  the 
normal  genus,  and  hence  it  is  called  the  Rhizomorphidce.  Asco- 
phora  seems  a doubtful  ally,  although  by  Fries  referred  to  this 
group. 

(406.)  The  Rhizomorpha  cinchonarum  is  a rare  species,  but 
whenever  found,  it  is  a sufficient  indication  of  the  worthless  state 
of  the  barks  it  grows  upon,  demonstrating  by  its  presence  that 
their  medicinal  qualities  are  much  impaired,  if  not  entirely  can- 
celled by  putrescency. 

(407.)  Ccenogonium,  (from  koivoq  and  wVi a,  the  reunion  moss,) 
Hirnantia,  the  thonglet,  (from  'iyag,  a thong  or  bridle,)  and 
Ozonium,  (from  blog,  a branch,)  the  branch- mould,  are  examples  of 
the  second  subtype  of  the  Rhizomorphaceee,  which,  from  the 
first-named  genus,  has  been  called  the  Ccenoc/onidce.  In  these 
plants  and  their  allies  the  sporidia  are  situated  within  an  open 
excipulus,  which  is  often,  either  normally,  or  from  abortion,  sub- 
ascigerous;  the  fibres  of  the  thallus  likewise,  although  occasion- 
ally more  or  less  interwoven,  are  mostly  free,  and  only  subcon- 
tinuous;  thus  shewing,  in  more  respects  than  one,  e.  g.  both  by  their 
free  and  articulated  fibres,  as  well  as  by  the  absence  of  sporidia, 
an  approach  to  the  Byssidce. 


166 


OUTLINES  OF  ALGOLOGTA. 


(408.)  Ccenogoniuvi  was  considered  a conferva  by  Agardh,  but 
this  opinion  is  manifestly  erroneous;  both  its  structure  and  its  sta- 
tion plainly  indicate  its  affinity  to  the  Bysso-Lichens. 

(409.)  Himantia  Cinchonarum  shews,  according  to  Fee,  a sub- 
putrescent state  of  the  barks  on  which  it  is  found,  and  is  an  evi- 
dence that  their  decomposition  is  so  far  advanced,  that  all  speci- 
mens which  bear  it  should  be  at  once  rejected  for  officinal  purposes. 

(410.)  Byssacece.  Racodium,  the  rag-moss-leather,  (from 
p dKiov,  a worthless  worn-out  garment,)  and  Hypochnus,  the  under- 
gnaw, (from  v7ro  and  xvava),)  are  among  the  most  common  and  im- 
portant illustrations  that  can  be  given  of  the  subtype  Rcicodidce, 
which,  with  the  allied  subtype  Byssidce,  including  Byssus,  the 
flaxlet,  Monilia  the  beadlet,  Aspergillus,  the  brushlet,  and  others, 
form  together  the  type  Byssacese. 

(411.)  The  Byssacece  are  distinguished  by  their  sporidia,  when 
developed,  being  external,  and  the  flocci  of  the  thallus  being  free  or 
subdiscrete;  the  subtypes  are  known  by  the  dark  cloth-like  thal- 
lus in  the  Racodia  being  continuous,  and  the  flocci  non-articulate, 
although  in  the  divisions  obscure  septa  maybe  traced;  while  in 
the  Byssece  or  Byssidce , the  flocci  are  jointed,  moniliform,  and 
discrete.  In  the  Byssidce,  likewise,  the  sporidia  are  mostly  absent, 
propagation  often  taking  place  by  division  of  the  thallus. 

(412.)  The  Mouse-skin  rag-leather,  ( Racodium  cellare ,)  is  very 
common  in  wine-cellars;  forming  a kind  of  whimsical  tapestry  on 
the  walls  and  roofs,  covering  the  casks,  and  investing  the  bottles 
with  adventitious  tunics;  when  compressed,  it  resembles  the  skin 
of  a mouse,  and  is  said  to  be  an  excellent  styptic.  In  the  wine- 
cellars  under  Welbeck  chapel,  Marylebone,  the  Racodium  is  so 
abundant,  that  it  forms  a really  curious  and  interesting  spectacle. 
The  long  vaults  in  several  of  the  cellars  where  wine  is  kept,  or 
where  the  casks  and  full  bottles  are,  or  where  the  bottling  is  carried 
on,  are  covered  with  it,  hanging  so  low  as  to  knock  against  the 
men’s  heads  as  they  go  along.  In  the  cellars  where  the  empty 
bottles  are  stored  very  little  of  the  Racodium  is  seen. 

(413.)  Of  Hypochnus,  an  allied  genus,  two  species,  viz.  the  ru- 
brocinctus  and  nigrocinctus,  [§  390,  e,  p,j  are  found  on  the  barks 
of  various  cinchonas.  When  in  any  quantity  they  are  bad  omens, 
as  plants  of  this  type  seldom  grow  excepting  on  dead  or  sickly 
trees.  The  Hypochni  are  very  repulsive  of  water,  continuing  dry 
even  when  submerged. 
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(414.)  Of  the  subtype  Byssidce,  (or  Byssece,)  the  bead-mould, 
(Monilia,)  especially  that  species  known  under  the  name  of  blue- 
mould in  cheese,  (Monilia  glauca,  or  Aspergillus  glaucus ,)  will  form, 
perhaps,  the  most  familiar  illustrations.  These  little  plants,  as 
common  experience  shews,  increase  with  wonderful  rapidity , owing 
to  the  vast  profusion  of  their  offsets.  The  latter  vary  in  colour 


Monilia  attenuata. 

(a)  Natural  size. 

(b,  c)  Filaments  separated. 

( d ) Same,  much  magnified. 

( e ) Disarticulated  joints. 

(/,  g)  Ditto  with  dark  masses 
within  them  (?  abortive  spores.) 

from  a light  to  a very  deep  glaucous  hue,  and  add  so  much  to  the 
epicurean  value  of  cheese,  that  fraudulent  dealers  endeavour  to  imi- 
tate the  colour  given,  by  the  verdigris  which  is  quickly  formed  on 
the  brass  pins  that  they  stick  in  cheese.  Another  species,  the  peni- 
cillatus, which,  with  the  glaucus,  has  been  separated  from  the  old 
genus,  Monilia,  under  the  name  of  Aspergillus,  or  brushlel  mould,  is 
a very  elegant  plant,  of  a dark-grey  colour,  and  as  common  on 
damp  plants  in  herbaria  as  the  A.  glaucus  is  on  fruit  and  cheese. 

(415.)  Several  Byssus-like  plants,  which  I cannot  but  think  are 
better  associated  with  the  foregoing  in  the  present  type  of  the 
Byssinee,  than  with  the  Confer  vales,  are  still  retained  by  many  bo- 
tanists of  authority  among  the  confervoid  flags.  These  are  chiefly 
some  very  doubtful  plants,  now  formed  into  the  genus  Chroolepus, 
which  includes  the  old  Byssus  aurea,  Iolithus,  &c.,  and  a curious 
group  of  Bysso-Lichens  that  are  half  aquatic.  These  latter  are  found 
on  the  surface  of  various  chemical  and  other  solutions,  such  as  ink, 
rose-water,  Baryta  water,  isinglass  size,  &c.  Collectively  they  are 
formed  into  the  genus  Hygrocrocis  (or  damp  tuft),  and  their  specific 
names  refer  to  their  various  stations,  e.  g.,  H.  Atramenti , the  tufts 
of  plants  found  in  ink,  H.  Rosce,  the  beautiful  roundish  floating 
masses  of  down  seen  in  rose-water,  and  so  on.  Whether  Myci- 
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(a,  It)  Byssus  aurea. 

(c,  d) viridis. 

( e,f ) Iolithus. 

( g , h) velutina. 

The  opacity  of  the  filaments  pre- 
vents the  articulations  being  easily 
seen  in  these  plants. 


L 


nema,  Trentepholia,  and  Leptomitus,  should  be  retained  in  this 
group  seems  very  questionable. 

(416.)  Byssoidacea.  Various  apocryphal  vegetable  productions 
in  which  neither  spores  nor  sporidia  can  at  any  time  be  traced,  and 
which,  although  probably  in  some  cases,  the  abortive  or  rudiment- 
ary states  of  decided  Byssines  cannot  be  referred  with  certainty  to 
any  known  genera,  are  associated,  to  close  this  section,  in  a type 
denominated  the  Byssoidacea.  These  are  the  Byssacea  spuria  of 
Fries;  and  among  them  will  be  found  the  doubtful  genera  Lepraria, 
Tophora,  Phyllerium,  &c.  which  are  examples  of  the  three  groups 
into  which  the  German  Lichenologists  distribute  them,  and  which 
might  hence,  were  such  distinctions  needed,  be  named  the  subtypes 
Leprarida,  Tophoridce,  and  Phylleridce. 

(417.)  Of  the  doubtful  nature  of  the  Lepraria  or  leprous-worts, 
notice  has  been  already  taken ; and  of  several  of  the  species  once 
included  in  this  genus,  such  as  latebrarum,  aruyinosa,  Iolithus, 
and  chlorina,  Greville,  in  his  Flora  Edinensis,  observes,  “ I con- 
fess myself  at  a loss  to  know  what  to  do.”  The  first,  however, 
which  he  acutely  observed,  even  in  1823,  was  not  a Lepraria, 
Fries  has  shewn  to  be  the  early  state  of  a Cladonia,  and  the  same 
fate  has  befallen  aruyinosa  and  velutina.  The  Lepraridce  are, 
therefore,  now  confined  to  those  asporous  Byssoidacea,  which  arise 
on,  and  from,  the  dead  and  decaying  structure  of  various  plants. 
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Aly*pberia  (Lepra)  cundelarls. 


(a)  Natural  size.  (6)  Portions  magnified  to  shew  its  hypothalline 
form. 

(418.)  The  Byssus  cryptarum,  of  old  writers,  is  the  present 
Tophora,  which,  with  certain  threadlike  productions,  not  epiphytic, 
but  found  on  the  bare  soil,  and  formerly  confounded  with  Byssus 
velutina,  but  now  distinguished  by  the  name  of  Herpotrichum,  forms 
the  subtype  Tophoridce.  The  colour  of  the  Tophoridse  is  usually 
green.  They  are  asporous,  and  by  some  supposed  to  arise  from 
the  germination  of  the  spores  of  Ferns  and  Mosses  being  arrested 
in  their  rudimental  states.  Byssus  velutina,  as  already  observed, 
has  been  proved  to  be  the  infant  stage  of  Poly  trichum  Aloides. 

(419.)  Whether  Chlorococcus  (or  Chlorococcum),  vulgaris , mu- 
rorum,  &c.  should  be  separated  generically  from  the  Leprarice,  is 


Chlorococcum  vulgare. 

(a)  Natural  size;  on  wood. 

(b)  Group  of  plants  magnified. 

( c d)  Ditto,  removed  from  the 
wood,  and  magnified  to  shew  their 
simple  cellular  structure. 


a question  of  slight  importance ; so  that  the  species  are  situated 
near  each  other,  it  little  matters  whether  two  genera  are  made, 
or  the  whole  be  re-associated  in  one.  They  are  usually  kept 
distinct,  but  by  Hooker,  I perceive,  they  are  conjoined:  they  are 
some  of  the  simplest  plants  existing,  being,  in  the  air,  what  the 
Globulinacece  are  in  the  water:  thus  connecting  the  extremes  ot 
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this  extensive  class.  They  abound  on  old  palings,  damp  walls,  the 
trunks  of  trees,  and  other  similar  situations  [§  41.] 

(420.)  Several  folliculous  or  leaf-dwelling  epiphytes,  more  or 
less  abounding  on  living  leaves,  especially  the  maple,  pear,  alder, 
birch,  walnut,  hawthorn,  rose,  &c.,  the  growth  of  which  is  favoured, 
if  they  themselves  are  not  wholly  produced,  by  a degenerate  evolu- 
tion of  the  cellular  structure  of  the  plants  on  which  they  are  found, 
are  associated  to  form  the  third  subtype  of  the  Byss'uidacece  ; and, 
from  their  habits,  they  have  been  called  the  Phylleridce,  (or  Phyl- 
leriacese.)  Sometimes  the  whole  of  these  plants,  from  their  prickly 
erinaceous  appearance,  have  been  included  in  a genus  called 
Erineum,  but  at  others  they  have  been  distributed  into  several 
subordinate  groups,  e.  y.  Phyllerium,  Erineum,  or  Grumaria, 
and  Taphria,  the  origin  of  which  last  is  said  by  Fries  to  be  de- 
pendent on  meteoric  changes. 

(421.)  Pseudo-Byssoidese.  As  an  appendix  to  the  Bysso-lichens, 
and  being  on  the  confines  of  the  organic  and  inorganic  realms, 
cryptologists  enumerate  several  Byssus-like  productions,  under  the 
names  of  Hyplia,  Lanosa,  &c.,  and  call  them  collectively  Bys- 
sacece  falsa.  These  pseudo-Byssi  seem  to  be  chiefly  of  meteoric 
origin  and  atmospheric  growth.  Occasionally  they  occur  in  vast 
profusion,  and  their  advents  are  irregular  and  sudden.  The  La- 
nosa are  those  subfugacious  filaments  resembling  the  lines  of 
spiders’  webs,  and  the  Hyphce  similar  productions,  but  much  more 
speedily  deliquescent  and  found  chiefly  in  damp  caves  and  cellars, 
while  the  others  are  most  frequent  in  the  open  air. 

(422.)  One  sort  of  honey-dew,  it  is  even  thought,  may  be  owing 
to  the  deposition  of  similar  meteoric  subvegetations,  or,  perhaps, 
to  be  the  abortive  phyco-matrices  of  various  Byssine  Algae,  the  vi- 
tality of  which  has  been  destroyed  by  atmospheric  changes.  Several 
of  the  more  remarkable  visitations  of  these  meteoric  or  pseudo- 
Byssoidaceous  productions  have  been  placed  on  record,  from  time 
to  time,  as  they  have  occurred.  One  of  these  was  noticed  in  Ger- 
many, in  the  month  of  April,  1709;  another  at  Dresden,  in  August, 
1751 ; and  others  in  Bohemia,  and  various  distant  places.  And  it  is 
furthermore  a question,  whether  the  appearance  of  some  of  the 
so-called  falling  stars,  and  many  other  meteoric  lights,  may  not  be 
owing  to  the  phosphorescence  or  electrical  combustion  of  these 
aerial  formations,  whether  they  be  of  vegetable  origin  or  not. 

(423.)  Here  closes  the  third  and  last  section  of  the  Lichenales, 
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and  with  it  the  first  class,  The  Flags,  or  Alga;  ; a very  exten- 
sive and  a very  important  class.  Reducing’  the  Lichenales  to  a 
similar  tabular  conspectus  with  the  two  preceding  orders,  the  fol- 
lowing will  be  the  form  of  their  linear  arrangement  : 


Order. 


Lichenales 


Sections. 

Cetrariuee. 


Types. 

$ Parmeliaceae. 
I Grapliidacete. 


Verrucarinae.  \ fertcsairace*. 

( £ verrucariacete. 

Bysinae.  $ Rhizomorphaceae. 

J < Byssacede. 

v.  Byssoidaceae. 

Pseudo  Byssoideee. 


GEOGRAPHICAL  DISTRIBUTION  OF  THE  LICHENALES. 

(424.)  The  distribution  of  the  Lichenales  chiefly  assumes  a 
topographical  rather  than  a geographical  interest.  This  will  already 
have  become  apparent  from  the  notices  of  stations  so  frequently  in- 
troduced, and  by  which  they  have  been  shewn  to  become  such  admi- 
rable guides  in  the  distinction  of  some  of  the  officinal  barks;  and 
moreover,  indexes  of  the  states  of  their  preservation  : their  general 
statistics  will  be  found,  however,  not  wholly  unworthy  of  attention. 

(425.;  The  whole  number  of  known  species  of  this  order  has 
been  estimated  by  Fee  at  between  two  and  three  thousand.  This, 
however,  is  probably  too  high  a sum,  even  including  the  Byssinee, 
many  computed  by  him  being  only  varieties. 

(426.)  Geographically  considered,  they  are,  in  the  first  place, 
aerial  plants,  and  their  range  is  most  extensive;  proceeding  either 
from  the  poles,  or  descending  from  the  polar  heights  of  hills,  they 
are  found  to  be  first  heralds  of  life,  encroaching  even  on  the  con- 
fines of  perpetual  snows,  vegetating  at  a temperature  below  the 
freezing  point ; and  they  cease  not  to  struggle  against  every  im- 
pediment to  vegetable  growth,  for  they  flourish  even  among  the 
burning  sands  of  Africa,  and  in  the  hottest  and  driest  regions  of 
the  torrid  zone.  Wherever  light  comes  Lichens  grow,  but  they 
are  rarely  produced  in  obscure  places.  When  deprived  of  light, 
they  degenerate  in  their  forms,  and  it  is  the  lowest  section  only, 
viz.  those  approaching  to  the  Fungi,  that  vegetate  in  the  dark.  So 
little  is  heat  regarded  by  these  plants,  that  when  utterly  parched 
by  months  of  drought,  they  revive  when  rain  returns;  and  even  if 
hot  water  be  poured  over  them,  they  are  not  destroyed.  Heat 
seems  rather  to  favour  the  development  of  their  fructification,  for 
>n  the  hottest  and  driest  places  their  apothecia  the  most  abound. 
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(427.)  With  regard  to  the  general  geographical  distribution  ot 
the  European  Lichens,  and  no  others  have  been  hitherto  studied 
with  sufficient  minuteness  to  allow  generalizations  to  be  made, 
Fries  gives  the  following  summary  account.  In  the  southern  parts 
of  Europe,  on  the  shores  of  the  Mediterranean  Sea,  there  are  found 
several  species  of  tropical  genera,  which  likewise  occur  in  the 
warmer  regions  of  America;  such  as  Chiodecton  and  Dirina. 
From  this  southern  district,  it  is  believed  that  other  more  northern 
Lichens  are  absent;  such  as  Parmelia  tartarea,  the  Umbilicaria , 
&c. ; while  Evernia  villosa,  Ramalina  pusilla,  Cladonia  endivice- 
folia,  and  many  Parmelicc,  are  present.  The  Grapliidacece  are 
also  here  abundant. 

(428.)  Along  the  whole  western  coasts  of  the  Atlantic,  even 
from  the  south  of  Spain  to  Finmark,  many  of  the  same  Lichens  are 
common ; such  as  Ramalina  scopulorum,  and  various  Strictee  and 
Parmelise  : the  moist  atmosphere  and  more  agreeable  temperature 
of  a maritime  station  favouring  the  extended  range.  This  tract, 
however,  maybe  subdivided  into  northern  and  southern  regions: 
in  the  latter,  the  Roccella  tinctoria,  Scigedia  aggregata,  and  nu- 
merous Verrucarice,  and  Grapliidacece  are  found ; in  the  former, 
Parmelia  gelida,  Biatora  citrorufa,  and  the  Umbilicarice,  pre- 
dominate. 

(429.)  In  the  Arctic  regions,  as  in  Iceland,  and  especially  in  the 
Alpine  parts  of  Lapland,  the  Cetrariai  and  Cladonice  prevail:  the 
former  flourishing  on  the  tufa  and  volcanic  scori*  ; the  latter 
clothing  an  otherwise  barren  soil,  even  from  ihe  sea-shore  to  the 
summits  of  the  mountains.  In  these  districts,  Evernia  vulpina,  and 
many  other  Lichens,  cease  to  grow;  as  the  Calicia  do  in  warmer 
regions:  for  Fries  observes,  that  in  the  tropics,  these  last-named 
Lichens  are  unknown.  Usnea  barbatci  and  ( laclonia  pyxidata,  and 
a few  others,  are  quite  cosmopolites,  for  they  occur  in  almost  every 
region. 

(430.)  Thus  it  will  be  perceived,  that  the  Phyco-  and  Myco-Li- 
chenes,  i.  e.  the  Verrucarince,  with  a large  proportion  of  the  Byssince, 
although  not  confined  to,  predominate  in  the  southern  parts  of  the 
temperate  zone;  while,  on  the  contrary,  the  Bryo-lichenes,  i.  e,  the 
Cetrarince,  become  most  abundant  in  those  regions  that  verge 
towards  the  pole. 

(431.)  Fries  observes,  that  the  Verrucarina  are  so  numerous  in 
the  southern  regions,  that  it  would  almost  seem  as  if  the  excess  ot 
heat  had  driven  the  tribe  to  take  refuge  under  the  epidermis  ot 
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trees.  As  vegetation  is  far  less  luxuriant  towards  the  north,  it  is  not 
surprising  that  Epiphytic  Lichens  become  rare,  and  at  last  wholly 
cease,  in  more  and  more  northern  regions,  and  on  the  northern 
altitudes  of  hills;  and  that  the  saxicolous  species,  in  a great  mea- 
sure, characterize,  by  their  abundance,  the  Arctic  zone.  Although 
the  geographical  range  of  the  Lichens  is  thus  most  extensive, 
spreading  as  they  do  over  the  whole  earth,  from  the  equator  to 
the  poles,  still  they  would  seem  on  the  whole  to  be  plants  rather 
of  the  northern  than  of  the  southern  regions,  for  their  numbers 
gradually  increase,  not  only  relatively,  as  compared  to  other 
plants,  but  positively  also,  in  the  higher  latitudes,  until  at  length 
they  remain  alone — the  last  which  yield  to  the  exterminating 
power  of  cold.  The  properties,  likewise,  which  they  possess,  seem 
to  be  more  fully  developed  in  the  northern  than  in  the  temperate 
and  torrid  zones. 

(432.)  As  to  special  stations,  the  utmost  variety  prevails:  they 
grow  on  the  trunks  of  trees,  on  their  leaves,  on  dead  wood  and 
stones  of  the  hardest  kinds,  Biatora  decipiens  is  said  even  to  ve- 
getate on  iron ; and  others,  as  the  Byssocladium  fenestrale,  spread 
their  fibres  over  glass.  Many  of  these  stations  have  been  already 
noted,  and  their  topographical  interest  is  great. 

(433.)  The  physical  services  of  the  Lichens  also,  in  overspread- 
ing sand,  volcanic  scoriae,  ashes  and  lava,  in  disintegrating  rocks, 
and  first  planting  Flora’s  standard  on  tracts  thus  claimed,  and  sub- 
sequently colonized  by  plants  of  other  tribes,  which  follow  the 
footsteps  of  these  vegetable  bond-slaves,  should  never  be  over- 
looked. In  the  general  introduction  [§  54,]  these  circumstances 
have  been  described.  Instead  therefore  of  repeating  what  has  been 
already  said,  the  following  quotation  from  one  of  nature’s  truest 
poets,  may  recal  the  subject  to  the  reader  s mind: 

“ Seeds  to  our  eyes  invisible,  will  find 
On  the  rude  rock  the  bed  that  fits  their  kind ; 

There  in  the  rugged  soil  they  safely  dwell, 

Till  showers  and  snows  the  subtle  atoms  swell, 

And  spread  the  enduring  foliage ; then  we  trace 
The  freckled  flower  upon  the  flinty  base ; 

These  all  increase,  till  in  unnoted  years 
The  stony  tower  as  grey  with  age  appears, 

With  coats  of  vegetation,  thinly  spread 
Coat  above  coat,  the  living  on  the  dead: 

These  then  dissolve  to  dust,  and  make  a way 
For  bolder  foliage,  nursed  by  their  decay: 
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The  long-enduring  Ferns  in  time  will  all 
Die  and  depose  their  dust  upon  the  wall ; 

Where  the  winged  seed  may  rest,  till  many  a flower 
Shews  Flora’s  triumph  o’er  the  falling  tower. 

Crabbe. 


(434.)  Although  the  Lichenales  have  so  wide  a geographical 
range,  being  spread  over  the  whole  surface  of  the  globe,  from  the 
Tropics  to  the  Poles,  not  a single  specimen  has  hitherto  been  found 
in  a fossil  state.  This  confirms  the  conclusion  which  the  occur- 
rence of  the  Marine  Algae  in  the  older  strata  supports,  viz.  the  pre- 
valence of  the  waters  over  the  surface  of  the  globe  during  a 
certain  geological  epoch.  Lichens,  which  are  aerial  plants,  being 
saxicolous  or  chiefly  epiphytic,  of  course,  could  not  exist  before 
the  rocks  were  raised  from  the  bosom  of  the  deep,  or  plants  were 
growing  on  the  land.  The  stone-dwelling  Lichens  would  probably 
be  the  forerunners  of  the  other  tribes;  but  their  very  minute  size 
and  pulverulent  structure  may  sufficiently  account  for  not  any 
traces  of  them  having  hitherto  been  found.  And  the  remains  of 
trees,  and  other  land  plants,  which  abound  in  the  coal  formations, 
and  in  the  tertiary  series,  are,  for  the  most  part,  so  much  in- 
jured, their  stems  compressed,  their  leaves  separated,  and  their 
different  parts  often  so  greatly  dismembered  and  disguised,  that 
it  is  not  to  be  wondered  at  that  no  relics  of  Lichens  have  been 
discovered  on  them,  or  their  impressions  distinguished  from  the 
natural  or  accidental  markings  with  which  such  specimens  are 
overspread. 

(435.)  This  outline  sketch  of  the  natural  history  and  systematic 
arrangement  of  the  Algae  may  perhaps  be  best  concluded,  by  re- 
ducing the  whole  three  orders  the  class  contains  to  the  form  of  a 
tabular  conspectus,  similar  to  those  in  which  the  several  types  and 
sections  have  been  synoptically  disposed. 


Class. 


Orders. 


Sections. 


C Byssin*.  [400.405.411.416.] 
Lichenales.  Verrucarin®.  [393.  395.  397.] 
C Cetrarin®.  [362.377.386 


Alg.-e<(  Fucales. 


387.] 

r Fucin®.  [249.  264.  267.  268.  270.  276.  290.] 
' Florin®.  [249.  251.  253.  255.  261. 262.] 
Ulvin®.  [239.  243.  244.  246.] 


C Confervin®.  [178.  189.  195.] 

Coufervales.7  Nostochin®.  [137.  152.  154.  155.] 

C Fragillin®.  [136.  140.  142.] 

Note. — The  figures  reler  to  the  sections  in  which  the  associating  characters  of 
the  several  groups  and  subdivisions  will  be  found. 
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(436.)  Several  extensive  groups  of  very  extraordinary  plants, 
many  of  which  are  known  familiarly  as  Blights,  Blasts,  Mildews, 
Tind  Mushrooms,  are  associated  to  form  the  second  class  of  the 
first  region  of  the  vegetable  reign ; and  they  are  collectively  deno- 
minated Fungi. 

(437.)  Many  doubts  have  been  entertained  as  to  the  exact 
nature  of  these  plants,  some  persons,  as  Scopoli,  Weiss,  and 
Biittner,  believing  them  not  to  be  vegetable,  but  animal  produc- 
tions; while  others  have  denied  that  they  were  either;  and  have 
not  scrupled  to  describe  them  as  the  fortuitous  effects  and  offspring 
of  corruption.  Other  naturalists,  again,  have  considered  them  as 
beings  of  so  peculiar  and  distinct  a kind,  that  they  have  formed 
them  into  a separate  kingdom,  holding  an  intermediate  rank  be- 
tween the  animal  and  vegetable  reigns ; and  Munchausen  once 
contended  that,  although  neither  animals  nor  plants,  they  were 
the  woi'k  of  insects,  and  built  up  by  them  as  corals  are  by 
polypes. 

(438.)  But  all  these  speculations  have  been  shewn  to  be  based 
on  error,  and  no  one  now  denies  that  Fungi  are  truly  plants. 
Many  fungoid  diseases  to  which  leaves  and  stems  are  subject, 
and  morbid  growths,  which  are  common  to  all  parts  of  vege- 
tables, must,  however,  be  excluded ; for,  notwithstanding  they  have 
been  named  and  arranged  as  fungi  by  some  celebrated  Mycolo- 
gists, they  have  no  right  to  be  considered  such,  any  more  than 
the  chemical  changes  attending  putrefaction,  which  are  likewise 
contemporary  with  the  growth  of  fungi. 

(439.)  Fungi  and  insects  have  not  inaptly  been  called  ‘ the 
scavengers  of  nature,’  for  both  labour,  and  with  most  astonishing 
effect,  in  the  removal  of  refuse  matters,  which,  were  they  left  on 
the  surface  of  the  earth,  would  be  found  not  only  useless  incum- 
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brances,  but  injurious  tenants.  The  fungi  are  for  the  most  part 
parasitic  plants,  and  chiefly  grow  on  dead  and  decaying  animal 
and  vegetable  substances.  These  they  help  to  disintegrate  and 
dissolve,  and  speedily  remove,  converting  the  exuvite  of  one  gene- 
ration into  manure  and  vegetable  mould,  for  the  support  and 
sustenance  of  the  next.  For  these  duties  their  minute  seeds  and 
wandering  habits,  [§  55,  57,]  particularly  suit  them.  The  vapour- 
like sporules  of  fungi  float  about  in  the  atmosphere  in  countless 
myriads,  only  waiting  for  the  presence  of  a fitting  soil  on  which  to 
alight  and  grow.  By  an  admirable  law,  it  is  provided  that  these 
vegetable  legions  are  confined  to  parasitic  soils,  and  hence,  as  long 
as  there  is  no  refuse  matter  to  be  removed,  the  spores  remain  dor- 
mant, (the  scavengers  are  unemployed ;)  but  as  soon  as  ever  a 
quantity,  be  it  large  or  small,  of  decaying  animal  or  vegetable 
matter  is  left  exposed,  so  soon  is  it  covered  with  spores,  which 
quickly  develop  themselves  into  fungi  of  various  kinds.  Owing 
to  their  rapid  growth,  fungi  have  been  said  to  be  never  in  their 
nonage,  but  to  spring  at  once  to  maturity,  and  almost  to  enter 
the  world  full-grown ; which,  added  to  their  astonishing  fruitful- 
ness, renders  their  history  one  of  peculiar  interest.  Each  indivi- 
dual of  those  minute  fungi  which  are  only  noticeable  when  in 
legions,  and  which  are  known  as  smut  in  corn,  has  already  been 
stated  to  produce,  according  to  the  calculation  of  Fries,  upwards 
of  10,000,000  sporules;  and  other  species  have  been  proved  to 
grow  at  the  rate  of  between  sixty  and  seventy  million  cells  per 
minute. 

(440.)  Hence,  what  has  been  said  of  their  fellow-labourers, 
insects,  will  apply  with  equal  truth  and  force  to  these  nomadic 
tribes;  and  therefore  Lyell’s  statement  of  the  question  shall  be 
quoted  with  only  a few  slight  verbal  alterations.  “ The  pecu- 
liarity of  their  agency  consists  in  their  power  of  suddenly  multiply- 
ing their  numbers,  to  a degree  which  could  only  be  accomplished 
in  a considerable  lapse  of  time  in  any  larger  beings,  and  then  as 
instantaneously  relapsing,  without  the  intervention  of  any  violent 
disturbing  cause,  into  their  former  insignificance. 

“ If,  for  the  sake  of  employing  on  different  but  rare  occasions  a 
power  of  many  hundreds  or  thousands  of  horses,  we  were  under 
the  necessity  of  feeding  all  these  animals  at  great  cost  in  the 
intervals  when  their  services  were  not  required,  we  should  greatly 
admire  the  invention  of  a machine,  such  as  the  steam-engine,  which 
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was  capable  at  any  moment  of  exerting  the  same  degree  of  strength, 
without  any  consumption  of  food  during  the  periods  of  inaction,  and 
the  same  kind  of  admiration  is  strongly  excited  when  we  contem- 
plate the  powers  of  insect  and  fungus  life,  in  the  creation  of  which 
nature  has  been  so  prodigal.  A scanty  number  of  minute  indi- 
viduals, only  to  be  detected  by  careful  research,  and  often  not 
detectable  at  all,  are  ready,  in  a few  days,  or  weeks,  to  give  birth 
to  myriads,  which  may  repress  or  remove  the  nuisances  referred  to. 
But  no  sooner  has  the  commission  been  executed,  than  the  gigantic 
power  becomes  dormant ; each  of  the  mighty  host  soon  reaches  the 
term  of  its  transient  existence;  and  when  the  fitting  food  lessens 
in  quantity,  when  the  offal  to  be  removed  diminishes,  then  fewer 
of  the  spores  find  soil  on  which  to  germinate ; and  when  the  whole 
has  been  consumed,  the  legions  before  so  active,  all  return  to  their 
latent,  their  unnoticed  state;  ready,  however,  at  a moment’s  warn- 
ing, again  to  be  developed,  and,  when  labour  is  to  be  done  again, 
again  to  commence  their  work,  either  in  the  same  districts,  or  to 
migrate  in  clouds,  like  locusts,  to  other  lands.  In  almost  every 
season  there  are  some  species,  but  especially  in  autumn  there  are 
many,  which  in  this  manner  put  forth  their  strength;  and  then,  like 
Milton’s  spirits  which  thronged  the  spacious  hall,  * reduce  to 
smallest  forms  their  shapes  immense 

“ So  thick  the  aery  crowd 
Swarmed  and  were  straitened  ; till  the  signal  given. 

Behold  a wonder ; they  but  now  who  seemed 
In  bigness  to  surpass  earth’s  giant  sons, 

Now  less  than  smallest  dwarfs.” 

(441.)  Fungi  have  been  very  variously  distributed,  and  the 
subordinate  groups  very  variously  named  ; and  it  is  to  be  lamented, 
that  much  doubt  and  uncertainty  still  exists  as  to  the  extent  of  the 
several  groups,  and  the  boundary-lines  by  which  they  should  be 
demarcated.  Different  Mycologists  greatly  differ  in  their  arrange- 
ments, but  they  all  more  or  less  agree  with  (he  popular  distribu- 
tion into  Blights , Puff-balls , and  Mushrooms . These  are 

then  the  groups  which  will  be  adopted  in  the  subsequent  demon- 
strations. 

(442.)  In  the  first  of  these  three  orders  are  arranged  the 
Blights,  Blasts,  Brands,  and  Mildews,  some  of  the  smallest,  and 
yet,  from  their  numbers,  some  of  the  most  powerful  and  destructive 
fungi  known.  They  have  been  called  Mucedinales,  from  Mucedo, 
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mouldiness,  or  Uredinales,  from  Uredo,  the  Brand;  and  sometimes, 
from  their  sporidia  being  naked,  Gyvmo-mycetes ; thus  including 
the  Coniomycetes  of  Fries  and  other  authors. 

(443.)  In  the  second  order  will  be  found  the  Puff-balls,  Ground- 
stars,  and  Truffles.  Hence  they  are  called,  collectively,  from 
Tuber,  the  Truffle,  Tuberales  ; or  by  some  Mycologists  Gastromy- 
cetes,  from  the  reproductive  organs  being  enclosed  in  a ventricose 
pouch.  Some  of  the  tuberiform  fungi  grow  to  a most  amazing  size, 
being  two  or  three  feet  or  more  in  diameter,  so  that  such  large 
rounded  masses  of  a tawny  colour  have  been  mistaken  by  travel- 
lers, in  tropical  countries,  for  couching  lions. 

(444.)  The  third  order  contains  the  well-known  eatable  Mush- 
rooms, and  many  poisonous  species,  which  are  commonly  desig- 
nated toadstools.  This  group  is  called  Boletales,  Mycetales,  or 
Hymenomycetes.  It  is  probable  that  it  was  to  the  plants  con- 
tained in  this  order  that  the  original  Greek  pviciig,  like  the  modern 
French  champignon,  was  particularly  applied : as,  in  reference  to 
the  common  form  of  the  plants,  both  terms  are  peculiarly  appro- 
priate, resembling,  as  many  of  these  fungi  do,  the  handle  of  a 
sword,  and  others,  the  pinion  of  a watch. 

(445.)  These  three  orders,  into  which  the  subordinate  types  and 
sections  are  associable,  are  not,  however,  three  widely  separated 
groups,  but  only  diverse  portions  of  one  entire  though  extensive 
district ; all  as  it  were  setting  out  from  a common  central  point, 
at  which  they  are  intimately  connected,  though  pursuing,  in  their 
development,  very  different  courses.  Hence  is  it  that  the  plants 
constituting  mustiness,  mouldiness,  and  mildew,  though  all  dif- 
ferent, and  some  of  them  belonging  even  to  different  orders,  are 
confused  in  popular  examinations,  and  undistinguishable  by  the 
untutored  eye. 

(446.)  There  is  something  very  peculiar  and  characteristic, 
though  scarcely  expressible  in  a few  words,  in  the  general  aspect 
of  the  fungi.  They  are  destitute  of  most  of  the  external  organs 
which  are  common  to  other  plants  ; they  have  neither  flowers  nor 
leaves,  nor  any  members  which  shew  the  slightest  resemblance  to 
them ; and  even  their  stem,  when  present,  is  unlike  the  stem  of 
other  plants. 

(447.)  In  their  colouring  everything  is  reversed.  Green,  which 
in  general  so  greatly  predominates,  among  them  is  rare,  and  when 
it  does  occur,  as  in  Peziza  aeruginosa,  it  is  a lurid  metallic  tint, 
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wholly  at  variance  with  the  soft  green  hues  of  ordinary  foliage. 
Colours  of  the  most  shewy  and  brilliant  kinds  are  common  amongst 
the  fungi ; and  so  splendid  are  the  tints,  as  compared  with  those 
even  of  many  flowering  plants,  that,  as  Dr.  Flemming  truly  observes, 
in  colouring  figures  of  the  fungi,  there  need  be  little  apprehension 
entertained  of  committing  excess ; while,  in  the  coloured  draw- 
ings of  the  more  perfect  plants,  the  artist  is  sometimes  too  profuse 
in  tints,  and  the  figures  exhibit  a gaudy  appearance,  which  offends 
the  eye,  as  it  swerves  from  truth.  Nature  having  withheld  from 
fungi  those  flowers  which  form  the  chief  beauties  of  the  higher 
orders,  and  even  the  leaves  with  which  they  are  clothed,  has  pro- 
fusely scattered  her  colours  over  the  whole  surface  of  the  mush- 
room, ornamenting  the  cap  with  one  colour,  the  gills  with  a second, 
the  stem  with  a third,  and  often  blending  in  stripes,  or  shading  two 
or  three  tints  into  each  other;  as  in  Agaricus  psittacinus,  Amanita 
imperialis,  and  others. 

(448.)  Hence,  let  the  lover  of  natural  history  but  free  his  mind 
from  prejudice,  and  then  examine  the  forms  and  colouring  of  these 
far  too  much-neglected  plants,  and  he  will  be  compelled  to  admit 
that  many  of  the  fungi  rival,  in  symmetry  and  splendor,  the  tulip 
and  the  lily,  those  gaudy  favorites  of  the  world  at  large. 

(449.)  As  was  the  case  with  the  Algse,  several  doubtful  fungoid 
productions  form  one  of  the  acknowledged  boundaries  of  this 
class,  such  as  the  fungus-like  matter  found  amongst  fermenting 
grain,  which  has  been  called  Spermoedia,  and  various  morbid  states 
of  plants  in  which  the  cellular  structure  extrudes,  forming  some- 
times closed,  and  sometimes  open  tumors.  These,  however,  though 
once  considered  fungi,  are  now  recognised  as  diseases,  or  their 
effects ; and  other  doubtful  fungi  will  probably  hereafter  meet  a 
similar  fate. 

(450.)  Fungi,  especially  of  the  smaller  kinds,  are  found  to 
spring  profusely  on  mucous  or  slimy  matter,  such  as  exudes  from 
trees  when  wounded,  and  is  likewise  seen  in  other  situations ; 
hence,  as  it  forms  a nest  or  nidus  for  the  reproductive  organs  of 
the  fungi,  (which  are  collectively  denominated  Mycelia,)  it  has 
been  called  the  Myco-mater,  a term  analogous  to  the  Phyco- 
mater  of  the  Algee. 

(451.)  The  pseudo-mycetes,  (false  fungi)  Spermoedia,  Strumella, 
Nosophlcea,  &c.,  are  analogous  to  the  pseudo-byssoidese,  Hypha, 
Lanosa,  &c.,  and  are  placed,  like  them,  in  an  appendix  ; not  being 
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admitted  to  be  truly  fungi,  although  connecting  the  organic  with 
the  inorganic  world.  And  the  Myco-mater,  though  possessing  a 
similar  name,  is  not  a production  equivalent  to  the  phyco-mater 
of  the  Algae,  as  it  is  merely  an  adventitious  nidus,  and  not  in  any 
case  produced  by  the  degeneration  of  the  mycelia,  or  rudiments 
of  fungi.  Indeed,  the  chief  distinction  between  the  lower  Algae 
and  Fungi,  especially  between  the  conterminal  sections  Byssince 
and  Uredince,  will  be  found  to  depend  upon  the  relative  evolution 
of  the  thallus  or  organ  of  extension,  and  the  sporidia,  or  special 
organs  of  reproduction. 

(452.)  In  the  Algae  the  thallus  is  always  present,  and  often,  by 
division  of  its  substance,  furnishes  the  reproductive  germs  for  the 
propagation  of  the  species;  the  spores  being  frequently  abortive, 
or  altogether  wanting,  while,  in  the  fungi,  the  sporidia  or  spores  are 
as  universally  present,  although  the  thallus  is  often  absent,  the 
plants  consisting  of  the  reproductive  organs  only. 

(453.)  Thus,  the  evolution  of  the  Algae  and  the  Fungi  would 
appear  to  take  place  on  directly  opposite  principles,  in  the  one 
the  thallus,  in  the  other  the  spores,  being  with  the  most  certainty 
developed ; and  hence  the  dogma  that,  as  the  thallus  is  essential 
to  the  Algae,  so  the  sporidia  or  spores  are  essential  to  the  Fungi. 

mucesiitai.es. 

MUCORALES,  OR  U RE  DIN  ALES. 

(454.)  The  first  order  in  this  class,  which,  from  either  of  the 
three  most  important  genera,  Uredo,  Mucor,  and  Mucedo,  might 
be  called  indifferently  Uredinales,  Mucorales,  or  Mucedinales, 
includes  all  those  fungi  which  either  consist  of  sporidia  alone, 
unconnected  by  any  common  receptacle  ( thallus),  or  in  which  the 
sporidia  are  unaccompanied  by  any  of  those  organs  subsequently 
to  be  described  under  the  names  hymenium,  perithecium,  and 
peridium. 

(455.)  Hence  these  fungi  have  by  some  been  called  the  Gym- 
nomycetes ; but  sporidia  really  naked  rarely  occur  among  the 
fungi.  A few  are  absolutely  destitute  of  any  covering,  but  others, 
although  possessed  of  no  true  tunic,  take  an  adventitious  one  in 
their  early  stages  of  development  from  the  cuticle  of  the  plants 
on  which  they  grow,  and  through  which  they  burst.  Occasionally, 
even  prolongations  of  the  receptacle  form  a fugacious  tunic. 
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(456.)  The  order  Mucedinales  is  equivalent  to  the  cohort 
Coniomycetes  of  Fries ; the  Hyphomycetes,  which  by  most  authors 
are  retained  amongst  the  fungi,  I am  persuaded,  have  with  pro- 
priety been  removed,  by  the  above-named  celebrated  Cryptologist, 
to  the  Bysso-Lichens:  and  they  have  been  already  described, 
along  with  their  true  associates,  the  other  Lichenales. 

(457.)  But  although  arranged  in  different  classes,  the  Myco- 
Lichens  and  the  Mucedinales,  which  are  on  the  confines  of  the  two 
departments,  are  more  closely  connected,  and  have  more  characters 
in  common  than  any  other  orders;  and  here  the  principle  so 
often  insisted  on  may  be  again  repeated,  that,  in  the  distribution  of 
the  natural  groups  of  the  vegetable  world,  it  is  not  only  their 
distinctions,  but  their  connexions,  which  should  be  diligently  sought 
out. 

UREDINAi. 

(458.)  Uredinaceaj*  Uredo,  the  Brand;  [§  458,  fig.  469.], 
Mcidium, the  Blast;  Puccinia,  the  Blight,  [§469,  fig.  i,J,k.]  with 
other  allied  genera,  constitute,  together,  the  type  Uredinacece.  The 


(a,  b ) Uredo  Candida  on  tbe  stalk  and  leaves 
of  Capsella  Bursa  pastoris. 

( c ) Portion  magnified,  showing  the  false  tunic, 
formed  of  the  integument  of  the  Capsella,  burst 
and  exposing  the  sporidia. 

(d ) Uredo  Candida  on  a cabbage  leaf,  before 
rupture. 

(e)  After  rupture. 

(/)  Sporidia  magnified. — Grev.  251. 


* Fries  called  this  type  Hypodermii ; but  he  states  his  opinion,  in  a note,  that 
the  name  ought  to  be  changed  for  one  derived  from  some  normal  genus. 


182 


OUTLINES  OF  FUNGOLOGIA. 


group  is  distinguished  by  each  plant  consisting  of  a sporidium 
only,  and  by  these  sporidia,  although  often  associated  in  myriads, 
not  being  connected  by  any  common  receptacle.  They  grow  in 
the  parenchyma  of  living  plants,  the  epidermis  of  which  forms  for 
them,  during  their  early  stages,  an  adventitious  tunic,  through 
which  they  burst  in  the  progress  of  their  development,  [see  § 458, 

fig.  D.E.] 

(459.)  Blight,  like  Brand  and  Blast,  is  a term  which  has  been 
popularly  applied  to  all  these  small  fungi,  indifferently,  and  is 
indicative  of  the  former  opinion,  still  entertained  by  many,  that  the 
plants  affected  by  them  have  been  star-struck,  burned,  or  blasted 
by  some  atmospheric  or  planetary  influence ; names  which  were 
given  in  ignorance,  thus  being  retained  long  after  the  error  has 
been  detected,  and  the  truth  revealed. 

(460.)  The  different  species  of  Puccinia,  or  tuft-blight,  are 
exceedingly  common  on  the  leaves  of  various  plants;  such  as 
roses,  violets,  and  brambles,  as  well  as  on  grasses  and  sedges, 
from  which  parasitic  situations  they  generally  take  their  names : 
e.g.  Puccinia  graminum,  [§  459,  fig.  i,j.],  P.  phaseolarum,P.  rosae, 
&c.  &c.  The  leaves  affected  are  frequently  studded  so  thickly 
with  the  Pucciniee,  collected  into  their  elegant  little  tufts,  as  more 
than  to  compensate,  by  the  additional  beauty  they  confer,  the 
apparent  injury  they  inflict  upon  the  plants. 

(461.)  Cylindrosporium  is  a beautiful  and  very  curious  fungus, 
consisting  of  distinct  cylindrical  sporidia.  It  is  found  upon  the 
leaves  of  the  common  cabbage,  and,  from  the  fungi  being  all 
elegantly  arranged  in  concentric  circles,  it  has  received  the  name 

C.  concentricum. 

Spiloccea,  and  Ncevia,  allies  of  Cylindrosporium,  afford,  with 
it,  as  to  structure,  examples  of  the  simplest  fungi  known ; the 
last  consisting  only  of  elongated  sporidia  collected  into  cir- 
cles, and  the  first  of  similar  simple  subglobose  sporidia,  crowded 
into  larger  or  smaller  groups,  and  forming  the  spots,  usually 
of  a black  colour,  which  are  common  on  apples,  and  other  fruit. 
When  the  sporidia  are  solitary,  so  that  only  small  black  dots 
are  visible,  they  have  received  the  name  of  Ncevice. 

(A62.)  jEcidium,  the  blast  or  dust-blight,  is  likewise  another 
very  common  fungus,  parasitic  on  living  plants.  It  abounds  on 
the  leaves  of  the  colts-foot,  gooseberry,  berberry,  &c.  For  the 
most  part,  the  species  are  of  a bright  orange  or  reddish  brown 
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colour,  and  thus  add  much  to  the  variety  and  beauty  of  the  leaves 
on  which  they  grow. 

These,  as  well  as  other  parasites,  are  most  curiously  restrained 
as  to  the  plants  which  they  attack  ; for,  while  some  vegetables  are 
annually  infested  with  iEcidia,  others  are  invariably  exempted 
from  their  attacks.  The  circumstances  which  determine  this 
choice  are,  as  Johnson  observes,  entirely  unknown.  Examples  of 
this  liability  and  exemption  occur  even  in  the  same  genus;  thus 
the  gooseberry  bears  eecidia  in  abundance,  while  the  red  and  the 
black  currants,  although  cultivated  in  the  same  soil  and  situation, 
remain  free  from  their  attacks.  This  is  the  more  remarkable,  be- 
cause, though  the  currants  are  decidedly  indigenous  plants,  the 
gooseberry  is  a very  doubtful  aboriginal  native. 

(463.)  The  most  important  genus  in  this  type,  and  indeed  in  the 
whole  section,  is  the  Uredo,  so  named  from  uro,  to  burn,  as  the 
corn  affected  by  some  species  appears  as  if  scorched,  and  the  husks 
contain  a black  powder  resembling  soot  or  charcoal.  There  are 
many  species  of  Uredo,  all  of  which  are  closely  allied  to  the  iEcidia, 
of  which  latter  group  they  are,  by  some  authors,  considered  a sub- 
division. From  the  iEcidia  they  are,  however,  sufficiently  distin- 
guished by  the  irregular  rupture  of  their  false  tunics,  ( pseudo - 
peridia,)  [§  458,  c,  e,]  which,  as  before  observed,  are  furnished  by 
the  cuticle  of  the  plants  on  which  they  grow.  Fries  likewise  states 
that  the  pseudo-peridium,  which  in  the  Uredines  consists  of  the 
epidermis  only,  is  in  the  iEcidia  thickened  by  the  elevation  of  a 
part  of  the  parenchyma  also. 

(464.)  The  Uredines  are  of  different  colours,  and  hence  several 
subordinate  groups  have  been  attempted  to  be  formed,  called 
Albugines,  Rubigines,  and  Nigredines ; but  their  generic  distinc- 
tions have  not  been  satisfactorily  established. 

Most  of  the  species  of  Uredo  are  common,  and  they  are  found 
upon  a great  variety  of  plants,  such  as  the  Composite,  Labiatse, 
Rosaceao,  Cruciferae,  Gramina,  and  many  others;  but  those  which, 
above  all,  are  the  most  fatally  interesting,  are  the  smut  ( Uredo 
segetum,  or  carbo,)  and  the  canker-brand  ( Uredo  caries,  or  fetida.) 

(465.)  These  plants,  which,  in  the  general  economy  of  nature, 
are  designed  to  effect  much  good,  in  checking  the  over-predomi- 
nance of  certain  species,  which,  if  unrestrained,  would  extirpate 
others  less  hardy  and  vigorous  than  themselves,  when  they  attack 
corn-lands,  often  commit  most  fearful  devastations.  Indeed,  they 
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become  pests,  which  keep  the  farmer  in  a constant  state  of  agita- 
tion ; for,  so  insidious  are  their  advances,  that  large  tracts  are 
laid  waste,  and  the  harvests  of  the  year  annihilated,  before  a sus- 
picion of  harm  has  entered  the  owner’s  mind. 

(466.)  The  eye  of  science,  it  is  true,  will  often  be  enabled  to 
detect  the  evil  in  an  early  stage,  by  the  unusual  size  and  luxuri- 
ance of  the  diseased  culms,  which  frequently  exceed  in  stature, 
and  to  a very  considerable  extent,  the  healthy  stalks,  which  spring 
either  from  the  same  root,  or  from  contiguous  plants.  This  fatal 
luxuriance,  which  deceives  the  untutored  boor,  is  attributable  to 
the  constant  excitement  which  the  fungi  keep  up,  and  the  preter- 
natural state  of  stimulation  in  which  the  growing  corn  exists. 
Some  persons  have  accounted  for  the  excessive  growth  by  suppos- 
ing that  the  fungi  chiefly  attack  plants  growing  in  the  richest  and 
most  fertile  soils;  but  similar  differences  are  found  not  only  in 
plants  growing  in  the  same  field,  but  in  the  several  culms  springing 
from  the  same  root. 

(467.)  There  are  two  species  of  Uredo,  which  the  farmers,  in 
different  districts,  call  smuts,  brand-dews,  dust-brands,  scorch- 
blasts,  brand-bladders,  pepper-brand,  canker-brand,  burnt  corn, 
&c.  The  one,  Uredo  segetum,  the  smut  or  dust-brand,  attacks 
all  the  cereal  grasses,  such  as  wheat,  oats,  barley,  rye,  &c.;  the 
other,  Uredo  felida,  canker-brand  or  brand-bladders,  has  hitherto 
been  found  on  wheat  alone. 

(468.)  The  late  Sir  Joseph  Banks  instituted  a laborious  series 
of  observations  and  experiments,  to  elucidate  the  obscure  history 
of  these  extraordinary  parasites;  and  he  engaged  the  invaluable 
microscopic  hand  and  eye  of  Mr.  Bauer,  to  assist  him  in  prosecut- 
ing these  researches.  The  drawings  then  made  are  deposited  in 
the  British  Museum,  and  the  last-named  naturalist  has  lately 
published  some  excellent  figures  of  both  species,  with  a condensed 
account  both  of  his  former  and  subsequent  observations. 

(469.)  Mr.  Bauer  is  of  opinion,  with  Fee  and  others,  that  the 
spores  of  the  Uredines,  which  are  of  extreme  minuteness,  (Fries 
says,  as  subtile  as  smoke,)  are  absorbed  by  growing  grasses,  and 
other  plants  on  which  they  are  found,  along  with  the  fluid  nou- 
rishment they  derive  from  the  soil;  and  experiments,  in  which  the 
spores  of  the  Uredines  were  mixed  with  the  soil,  and  sound  wheat 
subsequently  became  diseased,  have  proved  the  truth  of  the  opinion. 
The  spores,  thus  conveyed  through  the  sap-vessels  ot  the  plants, 
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pervade  their  most  intimate  structures,  and,  when  lodged  either  in 
the  parenchyma  of  the  stem,  or  of  the  ear,  prevent  the  growth  of 
those  parts.  At  first,  the  stimulus,  like  the  puncture  of  insects, 
excites  to  undue  and  precocious  development;  but  subsequently, 
instead  of  the  normal  metamorphoses  taking  place,  the  several 
organs  remain  abortive  in  their  earliest  forms,  (as  shewn  in  the  ad- 
joining figures,)  and  the  cellular  structure  becomes  distended  by 
innumerable  fungi. 


a.  Young  ear  of  barley,  natural  size,  affected  by  Uredo  segetum. 

b.  Ditto,  fully  grown,  before  the  dispersion  of  the  Uredo;  na- 
tural size. 

c.  Three  flowers,  springing  from  a common  axis,  taken  from  the 
ear  a,  and  viewed  internally. 

d.  Longitudinal  section  of  the  central  flower  of  fig.  c : shewing 
the  common  axis  of  the  ear;  external,  internal  glume,  or  husk"; 
axis  of  the  spikelet  or  peduncle  of  the  flower,  filled  with  sooty-like 
matter  of  the  Uredo;  abortive  stamens ; abortive  ovary. 

e.  Summit  of  the  same  degenerate  mass,  occupied  by  the  abor- 
tive stamina  and  pistils. 

r.  Transverse  section  of  a part  of  the  degenerate  fleshy  mass, 
shewing  the  smut.  Epidermis,  shewing  dissepiments  between  the 
spaces,  which  are  filled  with  the  granules  of  Uredo  segetum. 

g.  Transverse  section  of  the  culm,  shewing  the  devastations  of 
these  parasitic  fungi. 

h.  Longitudinal  section  of  ditto. 

i.  Puccinia  graminum. 

j.  Puccinia  phaseolorum. 

k.  Puccinia  mucronata,  with  the  sporidia  escaped. 
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(470.)  It  is  a fact  worth  notice,  that  when,  as  is  usually  the  case, 
many  culms  (twenty  or  thirty)  spring  from  the  same  seed,  they  are 
not  commonly  all  diseased,  but  some  remain  healthy,  while  others 
are  infested  with  the  parasites;  and  again,  that  even  in  the  same 
spike,  or  spikelet,  some  grains  are  diseased,  and  others  sound. 

(471.)  The  Uredo  segetum  and  Uredo  foetida  are  easily  distin- 
guished from  each  other,  not  only  from  the  difference  in  their  size, 
(the  latter  being  at  least  twice  as  large  as  the  former,)  but  like- 
wise from  their  essentially  diverse  methods  of  attack.  The  canker- 
brands  are  like  a troop  of  sappers  and  miners,  who  carry  on  all 
their  operations  secretly,  and  often  complete  their  work  before  its 
commencement  has  been  suspected.  Thus,  while  externally  the 
ears  look  fine  and  sound,  and  the  husks  healthy,  so  that  they  are 
often  reaped  and  housed,  the  whole  farina  of  the  grain  has  been 
consumed,  or  aborted,  and  its  place  usurped  by  a greasy,  sooty- 
looking  substance,  which  swells  them  beyond  their  ordinary  size, 
and  which  has  a most  powerful  and  fetid  odour,  resembling  that  of 
putrid  fish;  so  that,  if  threshed  with  sound  corn,  the  sample  is 
considerably  injured,  and,  if  in  any  quantity,  rendered  unfit  for 
food. 

(472.)  The  smut,  on  the  contrary,  soon  becomes  evident  exter- 
nally; for  its  attacks  are  not  confined  to  the  grain,  but  it  equally 
affects  the  husks,  leaves,  and  culms.  Hence  it  distorts  the  entire 
plant,  which  becomes  more  or  less  shrivelled  up,  as  if  scorched 
and  dusted  over  with  charcoal;  for  the  Uredo  segetum  quickly 
bursts,  and  discharges  the  sporules ; whereas,  the  Uredo  fcetida 
seldom  ruptures  the  teguments  of  the  grain,  and  thus  it  remains 
concealed  until  the  corn  is  threshed.  Furthermore,  the  smut  (U. 
segetum)  is  scentless,  while  the  canker-brand  (U.  foetida)  gives  out, 
when  crushed,  a most  intolerable  stench. 

(473.)  It  has  been  said  that  Uredo  foetida  is  double  the  size  of 
Uredo  segetum  [§  471,]  but,  although  this  is  the  case,  both  plants 
are  extremely  small.  Of  the  largest,  Bauer  computes  that  “no 
less  than  two  millions  five  hundred  and  sixty  thousand  individual 
fungi  would  be  required  to  cover  one  square  inch;”  and  that  of  the 
other  “no  less  than  seven  millions  eight  hundred  and  forty  thou- 
sand would  be  required  to  cover  a similar  space.”  Furthermore, 
Fries  has  calculated  that  each  of  these  fungi  contain  upwards  of 
ten  million  spores;  an  approximation,  even  amongst  living  orga- 
nisms, to  an  infinite  division  of  matter.  When  highly  magnified, 
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the  maternal  tunic,  which  contains  the  myriads  of  sporules  just 
mentioned,  is  seen  to  be  of  a reticular  texture,  and  the  spores 
within  have  the  appearance  of  cellular  structure. 

(474.)  Very  numerous  schemes  have  been  devised,  and  many 
plans  tried,  with  variable  success,  in  order  to  restrain  the  devasta- 
tions of  these  fungi,  if  not  entirely  to  extirpate  such  fearful  pests. 

In  ancient  times,  when  the  true  nature  of  these  visitations  was 
unknown,  religious  ceremonies  were  chiefly  resorted  to  for  the  pur- 
pose of  averting  the  presumed  anger  of  heaven,  or  of  appeasing  a 
supposed  offended  deity.  The  Romans,  in  consonance  with  their 
established  customs,  deified  the  cause  of  their  distress,  and,  after 
the  apotheosis  of  the  brand,  it  was  worshipped  under  the  name  of 
Rubigo.  The  Robigalia  were  propitiatory  sacrifices  and  feasts 
instituted  in  honour  of  the  god : they  were  held  the  beginning  of 
May,  at  which  time  Rubigo  was  besought  to  let  the  corn  escape 
his  fearful  blasts.  Since,  however,  the  true  nature  of  these  blasts 
and  brands  has  been  discovered,  men  have  laboured  to  ascertain 
the  physical  conditions  which  favour  and  retard  the  propagation  of 
these  destructive  parasites ; and  the  result  has  shewn  that  here,  as 
elsewhere,  they  should  strive  to  help  themselves,  if  they  desire  that 
heaven  should  help  them. 

(475.)  “Mr.  John  Woolnough,  of  Boyton,  sowed  a large  field, 
in  alternate  breadths,  with  wheat  taken  from  a good  sample, 
without  dressing,  and  wheat  that  had  been  dressed  in  the  usual 
manner.  Long  before  the  corn  was  ripe,  the  difference  was  most 
distinguishable.  Upon  those  stretches  sown  with  dressed  wheat, 
it  was  difficult  to  find  any  branded  ears;  while  the  others  were  so 
branded  as  to  make  him  determine  to  carry  the  corn  at  separate 
times  to  different  places.”  [Lin.  Trans,  v.] 

(476.)  Other  experiments  shew  that  very  careful  washing  with 
plain  water  is  equally  efficacious,  though  more  troublesome  than 
the  use  of  more  expensive  means ; but  lime  appears  to  have  been 
found,  on  the  whole,  to  afford  the  most  manageable  and  least 
costly  dressing  for  wheat.  Mr.  Bauer,  who  has  performed  many 
experiments  on  this  subject,  confirms  the  statements  of  other  less 
scientific  investigators.  He  gives  it  as  his  opinion  that  “lime- 
water  destroys  the  vitality  of  the  spores  of  both  Uredo  fcetida  and 
Uredo  segetum,  and  therefore  he  recommends  seed-corn  to  be 
steeped  in  that  solution.”  As  the  spores  of  the  fungi  are,  how- 
ever, often  scattered  in  vast  abundance  over  the  soil  before  the 
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corn  is  reaped,  and  are  there  ready  to  infect  the  sound  or  prepared 
grain,  it  is  also  well  to  use  lime  as  a manure,  or,  at  any  rate,  to 
have  a moderate  quantity  sprinkled  over  the  fields,  which,  when 
dissolved  by  the  rain,  or  washed  into  the  soil,  may  destroy  the 
spores  of  the  Uredines  which  have  been  shed  in  the  fields,  as 
dressing  the  corn  may  free  it  from  those  which  were  carried  with 
the  grain. 

(477.)  The  experiments  of  Sir  Humphry  Davy  upon  the  nutri- 
tious properties  of  vegetables  in  various  states,  fully  warrant  the 
anxiety  which  farmers  evince  to  keep  their  corn-fields  free  from 
blight  and  mildew,  as  these  brands,  or  their  effects,  are  usually 
called;  for  he  has  shewn  that  a thousand  parts  of  good  Middlesex 
wheat  vield,  on  analysis,  955  parts  of  nutritious  matter,  and  a 
thousand  parts  of  spring  wheat  nearly  as  much,  viz.  946  parts; 
while  the  same  wheats,  when  blighted,  yield  from  each  thousand 
parts  only  650  of  nutritive  matter,  and,  if  much  mildewed,  only 
210.  So  that,  without  calculating  the  injury  to  taste  and  colour, 
the  absolutely  nutritious  portion  is  reduced  to  less  than  a quarter, 
nay,  to  little  more  than  a fifth,  of  what  is  contained  in  healthy 
wheat. 

(478.)  The  experiments  of  Fee  upon  the  production  of  these 
minute  parasitic  fungi  are  extremely  interesting,  and,  as  running 
parallel  with  those  of  Bauer,  must  be  considered  quite  satisfactory. 
Having  collected  some  leaves  of  a Rosa  centifolia,  which  were  en- 
tirely covered  with  Uredo  rubigo,  he  took  three  rose-trees  of  the 
same  species,  the  leaves  of  which  shewed  no  trace  of  Uredo,  and, 
having  put  them  in  separate  boxes,  removed  them  from  the  neigh- 
bourhood of  the  affected  plant,  but  still  kept  them  in  a similar 
aspect.  One  part  of  the  rose-leaves  covered  with  the  Uredo  was 
mixed,  towai'ds  the  end  of  the  winter,  with  the  mould  in  the  box  of 
one  of  the  rose-trees,  and  the  remainder  subsequently  used  in  the 
manner  immediately  to  be  detailed.  When  the  second  rose-tree 
was  in  full  vigour,  and  near  blossoming,  some  of  the  affected  leaves 
were  frequently  shaken  over  the  soil,  to  detach  the  seminules  of 
the  fungi,  the  remaining  portion  of  which  continued  attached  to 
the  leaves.  The  branded  rose-leaves  were  then  steeped  in  water, 
and  the  third  rose-tree  watered  with  the  mixture,  during  the  whole 
of  the  spring.  The  three  insulated  plants  exhibited  nothing  par- 
ticular until  the  autumn:  then  the  rose-tree  in  whose  soil  the 
brand-bearing  leaves  had  been  mixed  became  profusely  covered 
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with  the  Uredo,  the  other  two  still  remaining  free;  but  the  suc- 
ceeding season  the  whole  three  plants  were  branded  with  myriads 
of  Uredines. 

(479.)  The  above  experiments,  Fee  observes,  appear  to  prove 
that  the  seminules  of  the  fungi  are  absorbed  by  the  radical  fibres ; 
that  those  which  are  mixed  with  soil,  and  become  applied  to  the 
roots  before  the  opening  of  the  buds,  are  more  readily  absorbed  and 
developed  than  after  the  leaves  and  flowers  have  been  formed  ; as, 
in  the  two  last  instances  in  his  experiments,  they  did  not  appear 
until  early  in  the  following  spring. 

(480.)  The  period  in  which  fungi  burst  is  often  the  period  of 
their  maturation,  so  that  the  wind  carries  their  spores  in  clouds 
from  place  to  place,  and  the  rain  precipitates  them  to  the  ground, 
and  washes  them  into  the  soil.  The  viscidity  of  these  spores,  when 
wetted,  serves  to  fix  them  to  the  root-fibres  of  the  plants  they  sub- 
sequently grow  upon,  and  of  which  they  are  sometimes  supposed  to 
be  diseased  formations,  or  equivocal  descendants. 

(481.)  Nemasporace®.  Nemaspora,  the  thread-brand,  (from 
vrjfia  and  tr7Topa,)and  Stilbospora,  the  brand-sheen,  (from  o-riX/Soe  and 
cTTopa})  are  the  normal  genera  of  two  small  groups,  called  by  Fries 
Nemasporei  and  Stilbosporei,  {N emasporidce  and  StilbosporidcE  of 
the  present  scheme  of  nomenclature.)  These,  together,  form  the 
type  Nemasporacece,  which  is  easily  distinguished  from  the  pre- 
ceding by  the  presence  of  a spurious  stroma,  to  which  the  sporidia 
are  attached.  It  is  likewise  well  distinguished,  both  from  the 
preceding  and  succeeding  types,  by  all  the  genera  it  contains  being 
found  on  dead,  while  the  former  are  wholly,  and  the  latter  chiefly, 
parasitic  on  living  plants. 

(482.)  SporodesmiacejE.  Sporodesmium,  the  bond-blight, 
(from  cTropa  and  oecpbg,)  gives  name  to  a small  type,  containing  a 
few  genera  of  not  very  important  parasitic  fungi,  which  are  distin- 
guished from  the  foregoing  by  the  presence  of  a genuine  receptacle, 
or  stroma,  to  which  the  flocciform  sporidia  are  attached.  They  are 
found  on  various  plants,  both  living  and  dead;  and  hence  would 
seem  to  form  a connecting  link  between  the  two  preceding  types. 

(483.)  These  three  types,  the  Uredinacece,  the  Nemasporacece, 
and  the  Sporodesmiacece,  collectively,  form  the  section  Uredince,  the 
first,  or  lowest,  in  the  order  Uredinales,  or  Mucedinales.  By 
Fries  they  have  been  called  Fungi  entopliyti;  and  the  chief  diag- 
nostic signs  will  be  found  to  be,  that  the  sporidia  are  either  wholly 
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uncovered,  and  seated  on  the  surface  of  the  leaves  of  the  plants  on 
which  they  grow,  or  that  they  quickly  become  so  by  bursting 
through  the  cuticle  by  which  at  first  they  were  covered  and  con- 
cealed. Hence,  from  this  one  portion  of  the  group,  the  common 
name  Entopliytes  was  derived;  which,  however,  although  rightly 
descriptive  of  a part,  is  not  truly  applicable  to  the  whole. 

MUCEDINjE. 

(484.)  Much  difference  of  opinion  has  existed,  and  does  still  exist, 
amongst  mycologists,  as  to  the  proper  and  systematic  location  of 
the  genera  included  in  this  and  the  following  section.  To  those  who 
seek  constantly  for  absolute  divisions  between  the  several  groups 
of  fungi,  they  will  doubtless  long  remain  stumbling-blocks;  but  to 
those  who  study  the  connexions  of  plants  as  essential  means  towards 
their  natural  distribution,  these  osculant  tribes  are  always  welcome 
links;  although  they  are  constant  memorials  of  the  imperfection  of 
language,  which  does  not  allow  us  to  express  in  definitions  all  the 
differences  which  our  senses  enable  us  to  perceive. 

(485.)  Fusidiaceje.  In  the  first  type  of  this  section,  the  flocci, 
of  which  the  receptacle  is  formed,  are  uniform,  although  varying  in 
texture, some beingrigid and  persistent, others  loose  and  evanescent; 
and  upon  these  and  other  slight  variations,  further  subdivisions  have 
been  attempted  to  be  founded;  but  as  the  genera  now  known  are 
few,  and  none  of  them  of  very  commanding  interest,  the  subordinate 
groups  seem  scarcely  to  be  required,  and  therefore,  as  tending  to 
complicate  the  study,  they  are  not  admitted  here. 

(486.)  The  Fusidia  are  found  on  the  dead  or  dying  leaves  of  the 
oak,  beech,  &c.,  and  the  other  allied  genera  on  other  plants,  as  the 
Trifolia,  while  some  luxuriate  on  rotten  wood,  dung,  and  similar 
matters. 

(487.)  BoTRYTiACEiE.  Botrytis,  the  grapelet-mould,  with  its 
allies,  Penicillium  and  Aspergillus,  form  the  second  type,  which  is 
known  by  the  flocci  being,  for  the  most  part,  of  two  different  forms 
and  septate. 

Aspergillus , lately  separated  from  the  old  genus  Monilia  [§  414], 
although  connecting  the  Byssaccce  with  the  Mucedince,  appears 
systematically  rather  to  belong  to  this  group  than  to  the  one  in 
which  Monilia  is  now  arranged.  Its  history  has,  however,  been 
already  given  when  treating  of  Monilia,  the  genus  in  which  it  was 
formerly  included. 
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(488.)  The  two  types,  Botrytiacece  and  Fusidiacece,  when  united, 
form  the  section  Mucedince;  the  chief  collective  and  distinctive 
characters  of  which  group  are  derived  from  the  sporidia  being  scat- 
tered over  the  flocci  of  the  receptacle,  and,  although  at  first  co- 
vered, quickly  becoming  free. 

MUCORINiE. 

(489.)  The  MucoRiNiE  have  often,  from  an  anatomical  error, 
been  arranged  in  the  succeeding  order,  the  Tube  rales  or  Gaste- 
romycetes;  but  Fries  has  acutely  distinguished  between  the  inflated 
joint  which,  in  the  Mucorince,  contains  the  sporidia,  and  the  dense 
tunic  formed  by  the  interweaving  of  the  flocci  which  forms  the  in- 
vestment in  the  Tuberales:  the  latter  having  long  been  named 
Peridium,  [§536-7:]  the  former,  which  bears  some  slight  resem- 
blance to  it,  is  called  the  Peridiolum,  [fig.  c,  d,  e.] 


Ascophora  Mucedo. 

(a)  Natural  size. 

( b ) Different  stages  of  growth. 

( c , d)  Mature. 

( e ) Head, or  peridiolum,  artificially  ruptured. 

(/) collapsed. 

(o)  Sporidia. 

( h ) Sporidiola,  or  spores. 


(490.)  Acremoniacea:.  Acremonium,  the  branching-mould, 
from  aKptywv,  a branch,  (the  sporidia  in  this  plant  spring  from  the 
filaments  as  branches  do  from  trees,)  forms,  with  its  allies,  Verticil- 
lium,  Stachylidium,  and  others,  a small  type  called  the  Acremoniacece. 
The  histories  of  these  plants  have  not  hitherto  been  sufficiently  in- 
vestigated to  allow  any  facts  to  be  recorded  of  them  of  special  or 
peculiar  interest.  Their  functions  appear  to  be  chiefly  those  which 
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are  common  to  the  whole  order,  and  hence  a short  definition  is  all 
that  will  be  required  here.  The  chief  distinctive  characters  of  the 
type,  as  given  by  Fries,  are  “ Peridiola  resembling  sporidia,  and 
affixed  to  the  fiocci  of  the  thallus,  to  the  filaments  of  which,  in  some, 
the  peridiola  are  adnate.” 

(491.)  Bactridium  and  Syzygites  have  been  separated  from  the 
other  Acremoniacese  by  Fries,  on  account  of  their  peridiola  being 
tumid  and  adnate ; if  they  are  to  be  distinguished,  it  appears  to  be 
sufficient  to  form  them  into  a subtype.  However,  even  this  seems 
to  be  scarcely  wanting. 

(492.)  MucoRACEiE.  Mucor,  mildew,  and  Eurotium,  mouldiness, 
both  terms  derived  from  Greek  and  Latin  words,  (ivpaj c and  or 

Mucor,)  equivalent  in  their  signification  to  the  common  English 
names  of  which  they  are  synonymes,  form,  with  their  allies,  Asco- 
phora,  Thamnidium,  &c.  the  type  Mucoracece. 


Mucor  caninus. 

(a)  Natural  size. 

( b ) Magnified;  the  peridiola  bursting, 
and  discharging  sporules. 


These  plants  are  very  common  on  putrefying  substances  of  va- 
rious kinds,  such  as  bread,  meat,  cheese,  and  fruit.  The  natural 
history  of  a part  of  these  plants  has  been  sedulously  investigated; 
but  a still  larger  portion  seems  to  need  much  further  research,  and 
the  special  habitats  and  stations  of  the  several  genera  and  species 
require  to  be  ascertained:  for,  from  various  accidents  that  have 
happened,  and  certain  observations  which  have  been  made,  it  would 
seem  probable  that  some  of  these  parasitic  fungi  may  afford  indexes 
to  the  wholesome  and  deleterious  states  of  many  articles  of  food; 
in  the  same  way  as  the  lichens  have  been  shewn  to  characterize  va- 
rious officinal  barks,  and  to  indicate  their  sound  and  worthless 
conditions. 

(493.)  Cases  have  frequently  occurred,  both  in  this  country  and 
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abroad,  but  they  appear  to  have  excited  more  attention  in  Paris 
than  elsewhere,  in  which  persons,  after  having  eaten  bread,  meat, 
and  other  ordinary  viands,  have  been  seized  with  vomiting,  purg- 
ing, violent  colicky  pains,  and  other  symptoms  of  having  taken 
poison.  Occasionally,  suspicions  of  having  administered  poison 
have  rested  on  those  who  had  the  charge,  or  had  been  engaged  in 
the  preparation  of  the  food;  but,  on  subjecting  the  suspected  mat- 
ters to  chemical  analysis,  no  trace  of  any  deleterious  substance  has 
been  found,  i.  e.  no  trace  of  any  of  the  substances  ordinarily 
considered  poisons. 

(494.)  It  has,  however,  long  been  known  that  animal  and  ve- 
getable substances,  which  form,  when  sound,  perfectly  wholesome 
food,  become,  in  certain  stages  of  decomposition,  highly  delete- 
rious; such  especially  is  the  case  with  corn,  with  wheaten  and 
other  flour,  with  meat,  particularly  pork,  and  many  other  articles 
in  common  use  as  food.  Furthermore,  the  injurious  qualities  do 
not  frequently  hold  a direct  ratio  with  the  degree  of  decomposi- 
tion ; but,  even  in  the  early  stages  of  change,  as  in  that  of  the 
human  body,  the  hurtful  principle  is  elaborated,  and  subsequently 
disappears;  while,  again,  it  sometimes  happens  that,  at  a later 
period,  decaying  organic  bodies  give  out  gases  which  are  some  of 
the  most  septic  poisons  the  chemist  knows  of. 

(495.)  M.  Chevallier,  of  Paris,  has  paid  lately  considerable 
attention  to  this  subject,  and  has  published  several  interesting 
memoirs  relating  to  it.  He  expresses  his  conviction  that  cases  of 
poisoning  from  this  source  are  much  more  frequent  than  is  gene- 
rally supposed,  and  that  they  escape  attention  chiefly  from  the 
ignorance  of  the  persons  who  mostly  suffer.  M.  Chevallier,  it 
appears,  has  noticed  the  deleterious  change  more  frequently  in 
pork  than  in  other  kinds  of  food,  a very  large  quantity  of  which 
meat  is  consumed  in  Paris.  He  computes  the  annual  consump- 
tion in  that  city  alone  at  upwards  of  eight  million  pounds. 

(496.)  Numerous  cases  in  point  are  recorded  by  M.  Chevallier. 
Several  occurred  simultaneously  in  the  family  of  a physician, 
whose  wife,  daughter,  and  servant  were  the  sufferers.  Another 
case  happened  in  the  practice  of  M.  Brichetlau,  who  was  sent  for 
to  attend  a woman  about  forty  years  of  age.  She  had  been  vomit- 
ing for  several  hours;  her  abdomen  was  excessively  tender  and  her 
bowels  much  disordered;  for,  besides  suffering  extreme  agony,  she 
had,  during  the  night,  upwards  of  fifty  evacuations.  This  malady  was 
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traced  to  her  having  eaten  some  slices  of  bacon,  purchased  from  a 
pork-butcher  in  the  neighbourhood,  for  a young  woman,  who  had 
taken  a small  morsel  of  the  same  meat,  was  similarly  affected ; 
and,  on  further  inquiry,  it  was  ascertained  that  a third  person  had 
been  very  ill  who  had  eaten  some  pork  purchased  at  the  same  time 
and  place. 

(497.)  Several  similar  accidents  having  happened,  official  in- 
quiries were  instituted;  and  Drs.  Durocher  and  Goeury,  who  were 
associated  with  M.  Chevallier,  reported  that,  although  carefully 
analysed,  no  poisonous  substances,  such  as  arsenic,  copper,  &c., 
could  be  detected.  But  “the  meat,  a portion  of  which  had  occa- 
sioned the  illness  of  a woman,  was  composed  of  several  pieces  cut 
from  a lump  of  a preparation  called  Italian  cheese , which  is  made 
of  fragments  of  pork,  &c.,  strongly  seasoned,  and  converted  into 
a kind  of  compact  pie,  that  is  usually  sold  in  slices.  The  pieces 
examined  were  covered,  some  with  blue  and  others  with  green 
mould;  the  latter  giving  the  mass  something  of  a coppery  appear- 
ance;” and  the  report  concludes  by  stating  the  conjoint  opinion 
of  all  three,  that  the  disorder  was  occasioned  by  the  meat  itself 
having  undergone  a partial  decomposition.  Dr.  Paulus,  of  Saltz, 
has  also  placed  on  record  seven  cases  of  persons  who  were  thus 
poisoned  by  eating  Italian  cheese,  of  whom  three  died;  and  various 
instances  are  known  in  which  similar  effects  have  followed  the  eating 
of  ham  pie,  and  other  food,  in  which  analogous  alterations  had 
taken  place,  and  which  seem  to  have  been  indicated  by  the  fungi 
present. 

(498.)  Similar  conclusions  were  arrived  at  by  MM.  Labarraque, 
Lecanu,  and  others,  who  have  been  engaged  in  similar  inquiries; 
in  one  of  these  a pie  had,  in  like  manner,  caused  the  serious  ill- 
ness of  eight  persons. 

(499.)  Bread  made  from  flour  undergoing  decomposition  has 
likewise  been  ascertained  to  be  equally  injurious.  A case  in  point 
occurred  about  two  years  since  at  Hammersmith,  in  the  family  of 
the  beadle  of  that  hamlet.  It  is  shortly  as  follows:  The  wife  of  the 
beadle  bought  in  the  morning  a loaf,  of  which  she  ate  a slice  for 
her  breakfast,  and  her  son,  twenty  years  of  age',  ate  two  slices 
toasted.  Almost  immediately  after  the  meal  both  became  unwell, 
with  symptoms  similar,  but  less  severe,  than  those  already  in  the 
other  cases  described.  The  loaf,  when  examined,  was  of  a yellow- 
ish colour,  and,  although  baked  the  same  morning,  it  was  sprinkled 
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with  minute  fungi,  the  greater  part  of  which  was  black,  or  of  a 
very  dark  colour;  a few  were  green,  and  several  yellow.  The  bread 
was  soft,  inelastic,  and  so  tough  that  it  could  be  drawn  into 
strings;  its  taste  and  smell  both  were  unpleasant. 

Chemical  analysis  in  this,  as  in  the  former  cases,  only  afforded 
negative  results.  No  recognisable  poison,  whether  mineral  or  ve- 
getable, could  be  traced;  indeed,  the  absence  of  all  known  poisons 
was  ascertained. 

(500.)  Some  of  the  bread  which  had  so  much  disordered  both 
the  woman  and  her  son  was  then  given  to  a dog,  and  some  more 
to  a cat,  who  were  both  similarly  affected;  and  the  evidence  of  the 
unwholesome  state  of  the  bread  was  thus  rendered  complete. 

(501.)  But  a question  arose  as  to  whether  the  poisonous  quality 
should  be  attributed  to  the  bread,  or  to  the  fungi  growing  upon  it. 
Further  experiments  proved  that  it  was  owing  to  some  change  in 
the  bread,  and  not  to  the  fungi,  which  are  themselves  innoxious; 
for  a considerable  quantity  of  the  fungi,  about  five  grains,  having 
been  collected,  they  were  swallowed  by  a person,  aged  twenty-two, 
without  any  bad  result;  while  a small  bit  of  the  bread,  from  which 
the  fungi  had  been  scraped,  gave  rise,  when  eaten,  to  colicky 
pains  and  tendency  to  diarrhoea. 

Further  evidence  to  the  same  effect  was  soon  afterwards  ob- 
tained. A quantity  of  dough  was  allowed  to  become  mouldy 
in  a damp  place,  and,  when  the  mould  was  carefully  removed,  the 
dough  was  made  into  a small  loaf,  and  baked.  The  loaf  thus 
formed  had  precisely  the  same  physical  and  poisonous  properties 
as  the  Hammersmith  bread,  while  the  mould  was  eaten  by  a cat, 
a dog,  and  the  experimentalist,  with  perfect  impunity.  On  ana- 
lysis, the  bread  was  found  to  contain  much  less  gluten  than  usual ; 
the  other  proximate  principles  were  in  their  ordinary  proportions. 
[ Journ . de  Chimie  Medicate,  Dec.  1832,  and  Lancet,  Feb.  1833.] 

(502.)  It  is  to  be  regretted  that  no  botanical  description  has 
been  given,  in  any  of  these  cases,  of  the  fungi  growing  on  the 
deleterious  food;  and  which  not  improbably  will  prove  to  be  in- 
dices of  the  poisonous  qualities  of  the  substances  on  which  they  are 
found.  It  appears,  from  the  slight  notices  of  them,  that  they  belong 
to  the  section  now  under  consideration,  and  mostly  to  the  present 
type,  several  genera  of  which  are  known  to  luxuriate  on  decom- 
posing organic  matters  of  various  kinds. 

(503.)  The  genera  included  in  the  type  Mucoracese  all  agree  in 
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having  [§  452,]  “a  distinct  inflated  peridiolum,  growing  from 
septate  tubulose  flocci;  the  sporidia  also  are  distinct,”  [Fries.] 
These  therefore  become  the  distinctive  and  collective  characters  of 
the  type. 

(504.)  Stilbiace/e.  Stilbum,  the  glaze-dew,  (from  (m\/3oc.  shin- 
ing,) is  the  normal  genus  of  a very  small  and  unimportant  type, 
named,  from  it,  the  Stilbiacece  * These  plants  are  distinguished  by 
having  “ a thin  and  fugacious  peridiolum,  which  is  capituliform, 
confounded  with  the  sporidia,  and  placed  upon  a continuous  turgid 
stipes  (stalk.)” 

(505.)  The  three  types  Stilbiacece,  'Mucoracece,  and  Acremoniacece, 
form,  collectively,  the  section  Mucorince.  The  sporidia  being  free, 
and  bursting  through  a simple,  free,  everted  peridiolum,  are  the 
points  in  which  these  types  agree,  and,  consequently,  form  the 
characters  by  which  they  are  associated. 

TUBERCULARINAE. 

(506.)  Tuberculariaceal.  Tubercularia,  the  wart-mould,  and 
Fusarium,  the  spindle-mould,  form  a small  type,  called,  from  the 
first  or  normal  genus,  the  Tuber culariacece.  In  these  plants  “ the 
receptacle  is  either  roundish  or  flattened,  at  first  innate,  but  after- 
wards free,  being  covered  with  the  subdiffluent  sporidia,”  ( Fries.) 
The  Tubercularise  are  common  all  the  year  on  rotting  sticks  and 
the  dead  branches  of  trees;  but  they  are  much  the  most  abundant 
in  the  autumn,  when  the  T.  confluens  and  granulata  are  added  to 
the  T.  vulgaris.  They  spread  over  brush  and  fire-wood,  and  decay- 
ing sticks,  in  such  profusion  as  to  give  them  the  appearance  of  having 
been  sprinkled  with  red  varnish,  or  thickly  studded  with  small  red 
beads. 

(507.)  Dermosporiaceai.  Dermosporium,  and  its  allies,  though 
closely  connected  with  the  former  group,  differ  from  the  Tubercu- 
lariacese  in  having  “ a smooth,  nearly  spherical  receptacle,  seated 
superficially,  freely  evolved,  and  covered  by  the  incumbent  sporidia.” 
None  of  these  are  plants  of  particular  interest.  The  normal  genus, 
of  course,  gives  its  name  to  the  type. 

(508.)  CERATiACE.E.f  Ceratium,  the  horn-mould,  with  some  few 
other  genera,  in  which  the  receptacles,  of  various  figures,  are  con- 
structed of  interwoven  flocci,  form  the  Ceratiacece,  the  third  and 
* Stilbini  of  Friea. 

t Scoriadei  and  Cephalotricbei  of  Fries. 


MUCEDIN*. 


197 


last  type  in  this  section.  Certain  genera,  such  as  Ceratium  and 
Scorias,  have  the  receptacle  more  or  less  horizontally  expanded,  and 
they  form  the  subtype  Scoriadce ; while  in  the  other  remaining 
genera,  such  as  Cephalo triclium,  Isaria,  &c.,  the  receptacle  is  ex- 
tended vertically  and  is  club-shaped,  either  capitate,  or  branched. 
These  form  the  subtype  Cephalo trichida ; of  which  Floccaria  is  a 
beautiful  example. 


Floccaria  glauca.  Grev. 

(«)  Group  of  plants,  natural  size, 
on  a solution  of  gum  arabic. 

(6)  Two  plants,  magnified,  shew- 
ing the  vertical  clubshaped  receptacle 
bearing  sporidia  on  the  flocci. 

(e)  Sporidia  and  filaments  still  fur- 
ther magnified. 


(509.)  The  three  types  Ceratiacece,  Dermosporiacece,  and  Tuber- 
culariacece,  associate  to  form  the  section  Tubercularince;  the  chief 
collective  and  distinctive  characters  of  which  will  be  found  to  be 
the  following.  “ Sporidia  simple,  attached  to  a solid  persistent 
receptacle,  either  superficial,  or  liberated  during  growth.” 

(510.)  Not  any  of  the  plants  included  in  this  section  have  the 
commanding  interest  of  some  of  those  described  in  the  former,  es- 
pecially among  the  Uredinse;  still  they  all  perform  sedulously  their 
parts  in  the  general  economy  of  nature,  and  labour,  with  their  nu- 
merous associates,  to  disintegrate  and  dissolve  the  various  dead  and 
decaying  organic  bodies,  some  of  which  appear  to  be  almost  exclu- 
sively consigned  to  each.  Probably,  when  their  histories  are  more 
studied,  and  better  known,  the  naturalist  will  find  more  abundant 
materials  to  enrich  his  records  of  these  humble  yet  useful  denizens, 
some  of  which  are  just  on  the  confines  of  the  vegetable  world. 

(511.)  The  sections  Uredirue,  Mucedince,  Mucorince,  and  Tuber- 
cularince, form,  when  associated,  the  order  already  named  [§  442,] 
Mucedinales.  The  naked  sporidia,  either  always  destitute  of  co- 
vering, or  quickly  becoming  denuded,  with  the  destitution  of  true 
peridium,  perithecium,  and  hymenium,  organs  present  in  the  other 
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orders,  form  the  characters  which  associate  these  sections  into  a 
common  group  or  order,  and  distinguish  them  from  all  other  fungi. 

(512.)  The  gradual  development  of  special  organs  in  the  several 
grades  of  the  lower  fungi  is  inversely  analogous  to  those  evolu- 
tions of  structure  already  traced  in  the  lower  Algae.  For,  as  in  the 
flags,  the  thallus  at  first  appeared,  and  was  destitute  of  spores,  so, 
on  the  contrary,  in  the  fungi,  the  sporidia,  in  the  most  rudimentary 
stage,  exist  without  a thallus.  In  Cylindrosporium  they  are  even 
destitute  of  any  covering,  and  in  the  Uredines  an  adventitious 
tunic  alone  is  gained  by  the  Entophytes  elevating  the  cuticle  of 
the  plants  on  which  they  grow,  and  through  which  they  burst. 
Subsequently,  in  Stilbospora,  a spurious,  and  in  Sporodermium,  a 
true  thallus  (Stroma,)  or  receptacle,  is  formed,  which  in  the  Naema- 
sporaceae  was  in  a very  rudimentary  state.  In  the  Mucedinae  the 
receptacle  becomes  floccose,  and,  in  the  early  stages  of  growth, 
the  flocci  cover  the  sporidia  with  which  they  are  interspersed ; and, 
in  the  Mucorinas,  the  terminal  cellules  of  the  filaments  become 
dilated,  forming  peridiola  which  contain  the  sporidia  within  them. 
These  ventricose  cells  prefigure  the  peridia  of  the  succeeding  order; 
and  the  firm  solid  stroma  which  occurs  in  the  Tubercularinae  may 
in  like  manner  be  esteemed  an  anticipation  of  the  hardened  nucleus 
found  in  that  group  of  the  Tuberales  which  some  botanists  hence 
have  named  the  Pyrenomycetes. 

The  following  tabular  conspectus  will  serve  as  an  index  to  the 
several  types  and  sections  contained  in  the  order  Mucedinales. 
The  figures  refer  to  the  definitions  of  the  several  groups. 


Tubercularinae 

(509) 


Mucedinales  J 
(5)1)  ^ 


Mucorinae 

(505) 


Mucedinae 

(488) 


Uredinae 
L (483) 


s 

X 


CeratiacecB  (508) 
Dermosporiaccee  (507  ) 
Tubercularicicece  (506) 

Stilbiacece  (504) 
Mucoracece  (503) 
Acremoniacece  (490) 


( Botrytiace<z  (487), 

| Fusidiacei e (485  ) 

f Sporodesmiacece  (482) 
< NemasporacetE  (481) 
( Uredinacetz  (458) 
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(513.)  The  organs  foreshadowed  by  the  hardened  receptacle,  the 
fruit-bearing  cellules,  the  interwoven  flocci,  and  the  false  or  adven- 
titious tunics  of  the  preceding  groups,  become  fully  developed  in 
the  several  sections  of  the  present  order,  and  are  distinguished  by 
the  names  of  nucleus  and  asci,  sporangia  and  peritliecia.  Not 
that  each  organ  is  equally  perfected  in  every  group;  for,  in  one,  the 
nucleus,  in  another  the  floccose  sporangia,  and  in  another  the  asci, 
are  predominantly  evolved;  and  even  the  tunic,  which  is  present  in 
all,  is  sometimes  double,  and  sometimes  single;  in  some  types  free, 
in  others  connate,  and  in  the  lowest  group  of  all  so  obscure  as  to 
be  often  considered  obsolete. 

(514.)  The  constant  presence  of  the  involving  pouch,  by  which 
all  the  other  organs  are  enclosed,  renders  it  a most  important  as- 
sociating character  and  diagnostic  sign  of  the  Tuberales;  and,  fiom 
its  general  ventricose  form,  these  tuberiform  fungi  have  sometimes 
been  collectively  called  the  Gasteromycetes.  This  name  has,  how- 
ever, been  used  with  such  different  significations,  and  employed  to 
designate  groups  of  such  varied  extent,  that  it  has  lost  much  of  the 
precision  which  forms  the  chief  value  of  a technical  term.  Thus 
by  some  it  is  given  indifferently  to  all  the  ventricose  fungi;  while 
by  others  it  is  restrained  to  those  only  which  have  pouches  without 
internal  nuclei;  and  the  nucleiferous  Tuberales  have  been  occa- 
sionally called  Pyrenomycetes.  But  the  distinctions  here  hinted  at, 
as  founded  on  the  presence  and  absence  of  nuclei,  although  far 
from  insignificant,  when  used  as  subordinate  diagnoses,  do  not  ap- 
pear to  be  of  such  paramount  importance,  or  universal  application, 
as  to  compel  a naturally  allied  order  to  be  severed  in  two. 
Hence  here  the  whole  are  included  under  the  term  Tuberales , a 
name  derived  from  Tuber,  the  truffle,  one  of  the  most  important  and 
best  known  genera  in  the  group. 

SPH£,RINj£. 

(515.)  Certain  fungoid  excrescences  common  on  the  leaves  and 
other  parts  of  plants,  and  named  by  Fungologists  Asteroma, 
Ectostroma,  &c.,  are  many  of  them  decidedly  not  distinct  vege- 
tables, but  morbid  growths  : and  others,  although  fungi,  are  fungi 
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the  development  of  which  has  been  arrested,  and  the  sporidia  not 
evolved.  These  essential  organs  being  abortive,  they  are  not 
admitted  among  the  normal  genera  of  the  group,  but  form  an 
appendix  to  the  type  Xylomacecc,  the  first  and  lowest  of  the  section 
Sphccrincc.  Even  in  Xyloma,  the  typical  genus,  the  sporidia  are  so 
obscure,  that  their  presence  has  been  sometimes  doubted. 

(516.)  The  Asteromata  are  minute  barren  fibrillse,  scattered 
over  the  deciduous  parts  of  plants ; the  Depazecc  are  minute  dots 
on  leaves ; and  the  Ectostromata  irregular  spots,  without  any 
traces  of  fructification  or  regular  organic  structure. 

(517.)  Xylomacecc.  In  Xyloma,  the  most  rudimentary  genus 
of  this  type  and  section,  the  pouch  and  nucleus  are  obsolete,  so 
that  it  is  chiefly  distinguished  by  the  negative  character  of  the 
sporidia  being  not  external  and  exposed,  as  in  the  preceding  order. 
In  the  allied  genera,  Leptostroma  (or  thin  scale-mould),  Actino- 
thyrium  (or  ray-pouch),  Lasiobotrys  (or  wool-bunch),  the  nucleus 
and  pouch  (perithecium)  become  more  and  more  distinct;  but  the 
sporidia,  which  are  inclosed  within  the  perithecium,  are  not  col- 
lected in  asci,  but  are  free,  resembling  those  attached  to  the  flocci 
of  the  Mucedince.  The  nucleus,  to  which  the  sporidia  are  fixed  in 
the  above  genera  and  their  allies,  is  dry;  and  the  perithecium 
ruptures  irregularly : hence  they  have  been  associated  to  form  the 
subtype  Xylomidce,  which  is  thus  distinguished  from  its  co-ordi- 
nate Cytisporidce  ; for,  in  the  associated  genera  of  this  second 
subtype,  the  perithecium  opens  by  a regular  mouth  (ostiolum),  and 
the  nucleus  is  soft  and  deliquescent.  These  two  subtypes,  each  of 
which  contains  but  very  few  genera,  are  allied  by  their  sporidia 
being  free,  the  cells  in  which  those  organs  are  contained  in  the 
subsequent  types  being  obsolete,  or  very  fugacious. 

(518.)  Xyloma  is  a fungus  of  such  common  occurrence,  and  in 
some  of  its  species  spreads  so  profusely,  that  it  can  hardly  have 
escaped  the  notice  even  of  the  least  observant.  It  is  found  on 
the  Willow,  Poplar,  Beech,  and  many  other  plants,  especially  the 
Sycamore  and  Maple,  the  leaves  of  which  are  often  so  thickly 
covered  by  its  broad  black  spots  as  entirely  to  change  the  aspect 
of  the  trees;  giving  them  a mournful  appearance,  which  sometimes 
but  ill  accords  with  the  season,  and  with  their  associates  of  the  forest 
or  the  fields. 

(519.)  Cytispora  (the  coffer-mould),  with  its  allies,  Septoria, 
Splncronema,  and  others,  which,  together,  form  the  subtype  Cytis- 
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poridcB,  are  chiefly  interesting  as  illustrations  ol'  progressive  de- 
velopment; for,  although  the  asci  are  not  yet  formed,  they  are 
anticipated  by  a thin  fugacious  cellule,  in  which  the  sporidia  are,  in 
the  early  stages,  enclosed. 

(520.)  Phacidiacea;.  Hysterium,  Cliostomum , Dermea,  and 
Patellaria,  are  four  genera  which,  with  their  respective  allies,  form 
four  subtypes,  called  the  Hysteridce,  Cliostomidce,  Dermidce,  and 
Patellaridce.  Associated,  they  constitute  the  type  PhacidiacejE, 
the  second  that  occurs  in  the  section  Spheerinee. 

(521.)  Hysterium , the  penury-mould,  so  called  from  the 
wretched  and  miserable  appearance  of  the  plants  on  which  this 
fungus  abounds  ; Phacidium,  the  lentil-mould,  and  Phytisma,  the 
wrinkle-mould,  are  the  most  important  genera  contained  in  the 
first  subtype,  the  Hysteridce,  (Phacidei  of  Fries,)  and  consisting, 
especially  the  first,  of  the  largest  number  of  species.  These  plants 
are  “ subinnate,  their  perithecia  subdimidiate,  and,  when  they  open, 
they  expose  a naked  nucleus.” 

(522.)  Cliostomum,  and  Lophium,  with  one  or  two  other  genera 
which  Fries  has  distinguished  as  a subordinate  group,  the  Clios- 
tomidce (or  Cliostomei),  differ  from  the  foregoing  by  having  their 
perithecia  entire,  adnate,  and  dehiscing  by  very  straitened  chinks. 
These  fungi  are  likewise  superficial. 

(523.)  Dermea  and  Cenaugium,  with  the  subgenera  which  the 
last-named  genus  includes,  form  the  third  subtype,  Cenangidce. 
These  fungi  are  morphologically  interesting,  from  the  nuclei  which 
bear  the  asci  being  in  the  shape  of  disks,  somewhat  resembling 
the  hymenia  of  a higher  order,  and  from  having  the  disks  sup- 
ported by  more  or  less  distinct  floccose  strata,  connate  with  the 
coriaceous  perithecium  ; which  strata  may  be  compared  to  the 
receptacle  of  the  Mycetales.  The  above  characters,  which  asso- 
ciate the  genera,  will  also  serve  sufficiently  to  distinguish  the 
subtype. 

(o24.)  Patellaria,  and  its  allies,  Stegia  and  Tympanis,  form  in 
like  manner  the  last  subtype.  The  perithecia  in  these  plants  are 
open  and  margined,  but  the  opening  is  covered  by  a fine  veil  or 
operculum. 

(525.)  In  all  the  preceding  subtypes,  which  vary  in  slight  subor- 
dinate particulars,  it  is  found  that  the  perithecia  are  dehiscent, 
and  the  discoid  asci  are  erect  and  fixed.  These  therefore  become 
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the  characters  which  associate  them  into  a common  type,  and  dis- 
tinguish the  contingent  groups. 

(526.)  Splicer iacece.  This  type,  like  both  the  preceding,  has 
been  distributed  by  Fries  into  several  subordinate  groups ; and, 
although  the  analysis  is  thus  carried  often  almost  to  the  verge  of 
excess,  it  is  difficult  to  avoid  submission  to  such  distinguished 
authority. 

(527.)  The  genera  Dothidea,  Strigula,  Dickcena,  and  Spliceria, 
are  illustrations  of  those  subtypes  to  which  they  give  their  respec- 
tive names. 

(528.)  The  Dotliidce  are  innate  epiphytes,  with  the  ostiola,  when 
present,  minute  and  like  a pore. 

(529.)  The  Strigulidce,  which  have  hitherto  been  noticed  only 
on  the  leaves  of  tropical  plants,  have  the  ostiola  unequal,  often 
large,  the  stromata  double ; and  subsequently  becoming  a horny 
crust. 

(530.)  The  Dichcenidce  have  ostiola  not  prominent,  but  perithecia 
dehiscing  by  chinks.  The  stromata  are  discrete  and  adnate. 
These  fungi  grow  both  on  dead  and  living  plants. 

(531.)  The  Sphceridce  have  their  ostiola  regular,  more  or  less 
predominant,  generally  round,  rarely  compressed.  These  fungi 
grow  on  various  dead  or  scarcely  living  organic  substances. 
Spheeria  is  a very  extensive,  and  doubtless,  an  important  genus,  as 
assisting  in  the  destruction  and  removal  of  dead  and  offensive 
organic  matters.  The  annals  of  these  plants  are,  however,  scanty, 
and  the  records  few,  of  their  immediate  utility  to  man.  The 
indirect  services  they  perform  are  evident  to  all. 

(532.)  The  three  types,  Xyloviacece,  Phacidiacece,  and  Sphceri- 
acece,  which  differ  from  each  other  by  having  their  ascigerous 
nuclei  moist  or  dry,  and,  when  the  asci  are  obliterated,  the  sporidia 
being  fixed  to  the  nuclei,  agree  in  having  their  perithecia  (which 
are  cases  enclosing  the  fruit-bearing  nuclei),  either  perforated  by 
ostiola,  or  irregularly  dehiscent.  The  structure  of  these  plants  is 
obscurely  cellular,  and  the  stromata  subfilamentous.  Collectively, 
these  types  form  the  section  Sphcerince,  of  which  the  preceding 
characters  are  distinctive  signs.  In  this  section  are  included  all 
those  fungi  which  botanists,  who  use  the  term,  call  Pyrenomycetes. 

(533.)  In  recording  the  names  of  such  numerous  genera,  types 
and  sections,  including  multitudes  of  species  of  these  lower  fungi, 
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a kind  of  disappointment  is  felt,  that,  of  so  many  tribes,  our 
ignorance  allows  so  little  to  be  said ; that,  while  their  structures 
have  been  examined,  and  myriads  of  species,  which  were  once  con- 
founded and  confusedly  crowded  into  a single  order,  are  now 
shewn  to  constitute  an  extensive  class,  distributable  into  groups, 
as  distinct  and  as  numerous,  as  the  acknowledged  orders  of  larger 
and  less  retiring  plants ; that  so  little  should  have  been  discovered 
of  the  final  causes  of  their  variety,  as  well  as  of  their  abund- 
ance ; that  vegetables  of  such  exquisite  formation,  and  of  such 
astonishing  variety,  should  not  have  each  a tale  to  tell,  of  interest 
equal  to  their  beauty.  We  feel  dissatisfied  that  our  notices  should 
so  often  be  confined  to  the  bare  statement  that  they  are , and  that 
all  we  know  of  their  utilities  is  their  general  uses ; duties  which 
are  performed  by  all  the  class  in  common,  which,  however,  may 
be  far  more  important  than  the  particular  purposes  to  which 
certain  specific  individuals  are  applied. 

Doubtless,  our  ignorance  veils  much  that  is  curious,  very 
much  that  is  important  in  the  histories  of  these  plants,  which  will 
hereafter  be  revealed  ; still,  though  little  has  been  learned,  enough 
even  now  is  known,  for  us  to  join  in  the  elegant  apostrophe  of  Lin- 
naeus to  the  greatness  of  such  minute  wonders  of  creation.  “ Legi 
aliquot  Dei  vestigia  per  creata  rerum,  in  quibus  omnibus,  etiam  in 
minimis,  ut  fere  nullis,  quae  vis  ! quanta  sapienta ! quam  inextri- 
cabilis  perfectio!” 


BOVISTIN-ffi. 

(534.)  The  genera  included  in  this  section  are  very  numerous, 
but  the  species  contained  in  each  genus  few.  This  circumstance 
may,  perhaps,  be  accounted  for  by  the  little  tendency  that  these 
plants  have  to  vary  from  their  regular  forms;  which  varieties,  when 
they  become  permanent,  it  is  often  difficult  to  distinguish  from  ori 
ginal  species ; and  hence  they  are  specifically  named  and  classed  as 
such  in  all  systematic  works.  But,  though  little  subject  to  vary  from 
their  normal  structure,  there  are  none  that  exhibit  more  marked 
transitional  developments,  which,  as  Fries  observes,  may  be  com- 
pared to  the  noted  metamorphoses  of  insects:  the  Physaridce,  and 
Trichiadce,  especially  afford  extraordinary  instances  of  these  regu- 
lar transitions;  indeed,  one  species  of  Trichia  has  hence  been 
called  the  many -shaped  (polymorpha );  a plant  well  known,  at  least. 


204 


OUTLINES  OF  FUNGOLOGIA. 


by  name,  from  its  having  been  discovered  by  the  late  Mr.  Sowerby, 
in  a very  unlooked-for  situation;  i.  e.  in  a place  that  is  not  often 
included  in  a botanical  excursion,  viz.  at  the  top  of  the  cathedral 
of  St.  Paul. 

(535.)  Many  of  the  fungi  contained  in  this  class  are  meteoric, 
and,  like  other  meteoric  plants,  they  occur  most  abundantly  during 
one  season,  in  places  where  scarcely  a single  plant  can  be  found  in 
others.  In  their  early  stages  of  growth  most  of  them  are  soft,  and 
often  slimy;  but  afterwards  the  majority  become  dry,  like  tinder 
or  touchwood.  The  bulk  of  each  fungus  is  formed  of  interwoven 
tufts  of  filaments  (flocci,)  interspersed  with  numerous  sporidia,  but 
not  contained  in  usd,  as  in  the  previous  section ; from  which  the 
Bovistinse  (or  Gasteromycetes)  are  further  distinguished  by  the  ab- 
sence of  a nucleus,  an  essential  characteristic  of  the  Spheerinse  (or 
Pyrenomycetes.)  The  mass  of  flocci  is  collectively  called  a spo- 
rangium; and  the  tunic  which  invests  it  a peridium.  The  peridium 
ditfeis  fiom  the  perithecium  only  in  the  adventitious  circumstance 
of  its  covering  a sporangium,  and  not  including  a nucleus.  When 
a fungus,  as  is  the  case  in  the  Truffle  [§  595,]  appears  to  be  com- 
pound, and  to  contain  many  smaller  ones  within  it,  the  whole  is 
called  a sporangium,  and  the  lesser  portions  sporangiola ; their  in- 
cluding membranes,  analogous  to  the  tumid  cells  of  the  Mucorinse, 
are,  like  them,  denominated  peridiola. 

(536.)  In  size  the  Bovistinse  vary  more  than  do  the  species  con- 
tained in  any  other  section.  Indeed,  they  nearly  approach  the 
extremes  of  bulk  hitherto  observed,  the  Ery  sipliidce  being  among  the 
smallest,  and  the  Bovistince  (for  example,  the  huge  Bovista  gigantea,) 
amongst  the  largest  fungi  known.  In  form  likewise  they  are  not 
less  remarkable,  for  the  Phalli  and  Clathri  are  some  of  the  most 
extraordinary  vegetables  in  existence. 

(537.)  Sclerotiaceje.  Erysiphe,  the  round-mould,  Sclero- 
tium,  the  hard-mould,  and  Rhizoctonia,  the  death-mould,  are  the 
normal  genera  of  the  three  subtypes,  ErysipliidcB,  Sclerotidce,  and 
Rhizoctonidce , included  in  the  type  Sclerotiacese. 

(538.)  Erysiphidce . Erysiphe,  or  Erysibe,  is  an  old  Greek 
name  for  mildew,  and  many  of  the  species  of  the  modern  genus  are 
popularly  known  as  moulds,  or  mildews:  they  infest  especially 
living  vegetables,  and  are  commonly  found  upon  the  leaves  of  the 
pea,  clover,  berbery,  and  many  other  plants,  either  scattered  over 
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the  surface  like  powder,  or  collected  into  spots  and  patches.  The 
names  of  the  different  species  are,  in  general,  derived  from  the 
different  vegetables  on  which  they  grow. 


a.  Erysiphe  adunea. 

(а)  Numerous  plants  on  a wil- 
low leaf. 

(б)  One  plant  detached. 

( c ) Peridium  bursting  from  ex- 
cess of  moisture. 

( d ) Sporangiola. 

(e)  Filament  magnified. 

b.  Erysiphe  Pisi. 

(/)  Groups  of  plants  on  a pea- 
leaf,  natural  size. 

(g,  g,  h)  Plants  detached,  and 
more  or  less  magnified ; one  spo- 
rangium bursting. 

(z)  Sporangiola  inclosing  the 
sporidia. 


In  Erysiphe,  and  its  associates,  P erisporium,  Lasiobotrys,  &c., 
which  compose  the  subtype  Erysiphidce,  the  peridia,  which  are 
confused  and  blended  with  the  sporangia,  include  sporangiola. 
They  are  also  epiphytic  on  living  plants. 

(539.)  Sclerotidce.  Sclerotium,  and  its  allies,  Periola,  Acros- 
permum,  and  Sphacelia,  or  Acinula,  differ  from  the  Erysiphidce, 
by  having  the  peridia,  which,  as  in  them,  is  confused  and  almost 
obliterated,  always  closed.  Internally  it  is  obscurely  vesicular  and 
sporidiferous ; the  spores  at  length  emerging,  but  not  by  any  re- 
gular dehiscence.  Some  of  these  are  most  destructive  fungi,  being 
parasitic  not  only  on  dead,  but  on  living  vegetables,  which  will  dis- 
tinguish them  from  some  of  the  following  group,  part  of  which  are 
superficially  attached  to  dead  vegetable  matter,  while  the  rest  are 
parasitic  on  plants  that  are  alive.  The  Periolce  infest  the  roots  of 
potatoes,  and  other  plants;  and  the  Acrosperma  are  found  on 
putrid  fungi  of  larger  kinds,  as  well  as  on  dead  herbaceous  plants. 
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(540.)  Acinula,  or  Sphacelia,  is,  however,  the  most  important 
genus  in  the  group.  It  used  to  be  considered  a species  of  Sclero- 
tium,  but  it  is  easily  distinguished  by  its  diffluent  peridium  being 
spread  over  a berry-like,  club-shaped  sporangium ; whence  its 
name,  Acinula  Clavus.  The  synonyme  Sphacelia  Segetum  has  re- 
ference to  the  gangrenous  diseases  with  which  animals  become 
affected  who  are  fed  on  spurred  grain,  as  corn  is  called  when  bear- 
ing this  fungus. 

Secale  Cornutum. 
n.  A healthy  ear  of  rye. 

(a,  b)  Culm  and  spike. 

e.  Figure  of  a similar  ear  of  spurred  rye. 

(a)  Culm. 

( [b , c)  Ear  with  natural  spikelets,  and  also  with  others 
a fleeted  with  the  ergot. 

{d ) A spikelet,  separated  to  shew  the  fungus  on  the 
ovary  or  young  grain. 

(e)  The  awns. 

(/)  The  husks. 

(h,  g)  Two  entire  and  full-grown  samples. 

(i)  The  ovary  magnified  with  the  spur  in  an  early 
stage. 

(k)  A section  to  shew  the  sporidia. 

(J)  The  sporules. 

(541.)  By  some  persons  the  ergot,  or  spur,  is  considered  to  be  a 
disease  of  the  grain,  occurring  spontaneously;  others  think  that  it  is 
an  unnatural  condition,  produced  by  the  puncture  ot  insects.  Both 
these  opinions  have  been  attempted  to  be  supported  by  direct  ex- 
periment. Willdenow  states  that  he  could  produce  the  ergot  at 
pleasure  in  rye,  by  excessive  watering;  while  General  Martin 
Field,  who  had  observed  flies  puncture  the  ears  of  rye  during  their 
milky  state,  imitated  the  process  by  wounding  them  with  a needle. 
In  both  cases  he  found  the  juice  exude,  and  in  lour  days  a small 
black  point  was  visible,  which  he  affirms  subsequently  became  a 
spur.  Fontana,  on  the  contrary,  states  that  the  ergot  may  be  pro- 
pagated from  plant  to  plant,  and  even  that  he  has  expressly  trans- 
mitted it  by  contact  from  ear  to  ear.  Hertwig,  however,  in 
repeating  Fontana’s  experiments,  arrived  at  a different  result.  But 
this  matter  is  now  set  at  rest;  for  De  Candolle,  and  others,  have 
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determined  the  ergot  to  be  a distinct  parasitic  plant,  which  locates 
itself  in  the  ovary  of  many  of  the  grasses.  The  seeds  and  seed- 
vessels  affected,  instead  of  becoming  normally  developed,  are 
perverted  in  an  early  stage  of  their  growth,  and  a lengthened 
club-shaped  body  protrudes  from  the  husks  in  place  of  the  grain. 
From  this  peculiarity  of  form  it  has  received  the  specific  name 
clavits.  Hence  also  may  be  traced  the  origin  of  its  more  com- 
mon appellations  ergot  and  horned , or  spurred  grain,  from  its 
resemblance  to  horns,  or  cockspurs. 

(542.)  Rye  is  more  frequently  and  commonly  attacked  by  this 
fungus  than  any  other  grass:  hence  the  ergot  of  Rye,  the  horned 
or  spurred  Rye,  the  siegle  ergote,  or  secale  cornutum,  of  medicine, 
will  form  the  most  familiar  example.  But,  although  the  most  com- 
mon, rye  is  not  the  only  habitat;  for  the  ergot  has  been  found  on 
wheat,  oats,  maize,  and  barley,  among  the  Cerealia ; and  upon 
many  of  the  fodder-grasses,  as,  for  example,  Alopecurus  pratensis, 
Lolium  perenne,  Holcus  avenaceus  and  lanatus,  Aira  cristata , 
Agrostis  stolonifera,  &c. 

(543.)  The  presence  of  this  fungus  alters  in  a most  important 
manner  the  qualities  and  properties  of  the  grain  on  which  it  is 
found  ; not  only,  like  the  uredo,  diminishing  the  proportion  of 
nutritive  matter,  but  converting  a wholesome  grain  into  a hurtful 
food,  and  even  a fearful  poison.  Like  many  other  poisons,  how- 
ever, the  ergot  forms,  when  duly  administered,  a valuable  medicine ; 
being  peculiarly  serviceable  in  one  of  the  most  interesting  and 
hazardous  conditions  to  which  women  are  subject:  for,  without 
exaggerating  its  virtues,  it  may  be  fairly  said  that  the  discovery  of 
this  little  fungus  has  added  a new  article  to  our  scanty  list  of 
heroic,  or  specific  remedies. 

(544.)  Corn  is  much  less  subject  to  be  affected  with  ergot  in 
this  country  than  in  France ; and,  as  we  grow  much  less  rye  than 
many  of  our  continental  neighbours,  the  Secale  cornutum,  has  been 
occasionally  scarce,  which  has  led  to  a variety  of  frauds.  Some 
specimens,  which  were  procured  for  analysis  by  a celebrated  che- 
mist, were  found  to  be  only  plaster  of  Paris  casts  coloured  in 
imitation  of  the  ergot.  No  wonder,  when  such  fictitious  samples 
are  in  the  market,  that  great  discrepancies  should  occur  in  reports 
of  the  specific  powers  of  this  extraordinary  substance,  which,  even 
in  its  natural  state,  is  liable  to  be  rendered  more  or  less  potent  by 
the  influence  of  external  physical  causes.  For  example:  as  it  has 
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been  ascertained  that,  in  the  bitter  almond,  the  prussic  acid  is 
chiefly,  if  not  wholly,  confined  to  the  testa  of  the  seed,  so,  in  the 
ergot,  the  active  principle  resides  in  the  diffluent  peridium, 
[§  540] ; hence  if  heavy  rains  fall  at  the  time  the  peridium  is 
soft  and  moist,  it  will  be  washed  away,  and  the  hardened  club- 
like nucleus,  if  wholly  denuded,  will  be  utterly  inert.  But,  if  the 
weather  be  fine  during  the  maturation  of  the  fungus,  the  diffluent 
peridium  will  be  dried  upon  the  spur,  and  the  ergot  be  in  its  most 
active  state.  Hence,  for  medicinal  purposes,  and  also  when 
spurred  grain  is  to  be  used  as  food,  especial  regard  should  be  had 
to  the  above  circumstances. 

(545.)  The  disease  referred  to,  as  following  the  long-continued  use  of  spurred 
rye  for  food,  is  that  most  extraordinary  affection,  the  dry  gangrene  ; which  be- 
comes, occasionally,  an  endemic,  and  even  an  epidemic  scourge. 

M.  Dodard  first  called  the  attention  of  the  public  to  this  disease,  in  the  year 
1676.  He  says  “ it  had  been  long  known  that  persons  who  ate  rye  bread  made 
with  corrupted  grain  were  liable  to  be  affected  with  gangrene  in  their  extremi- 
ties, attended  usually  with  little  fever,  inflammation,  or  pain ; but,  during  the 
progress  of  which,  the  use  of  the  limbs  affected  was  lost,  or  the  limb  itself  died, 
and  separated  from  the  body.  The  parts  at  first  became  insensible  and  cold  ; and, 
in  the  progress  of  the  disorder,  dry,  hard,  and  withered.  In  very  malignant  cases, 
Dodard  says  that  delirium  occurred  ; and  he  also  mentions,  that  the  grain  proved 
fatal  to  fowls  that  fed  upon  it.” 

(546.)  Saviard  relates  various  cases  which  he  witnessed  in  1694,  and  for  which 
he  was  obliged  to  perform  some  original  operations.  He  says  “ that  the  disease 
is  very  frequent  in  Sologne ; that  it  attacks  those  who  eat  rye  affected  with  the 
cockspur ; and  that  the  upper  and  lower  extremities  of  the  patients  he  saw  grew, 
during  the  course  of  the  disorder,  as  dry  as  touchwood,  and  as  emaciated  as  those 
of  Egyptian  mummies.” 

According  to  the  severity  of  the  attack,  greater  or  less  portions  of  the  limbs  are 
destroyed  ; of  thirty  patients,  seen  by  M.  Noel  in  one  season  (1710)  in  the  Hotel 
Dieu  of  Orleans,  some  lost  only  their  toes,  others  their  feet  at  the  ankle-joints, 
others  the  whole  of  their  legs;  and,  in  one  case,  communicated  to  the  Academy  of 
Medicine,  the  lower  extremities  separated  from  the  trunk  at  the  hip-joints;  the 
beads  of  the  thigh-bones  disarticulating  from  the  Acetabula.  This  lamentable 
occurrence  is  reported  to  have  first  suggested  that  important  surgical  operation, 
amputation  at  the  hip-joint;  for  granulations  formed,  and  the  sufferer  recovered, 
even  after  such  a fearful  dismemberment  of  the  body. 

During  the  thirty-three  years  that  the  M.  Noel  abovementioned  was  surgeon  of 
the  Hotel  Dieu,  at  Orleans,  this  disease  was  endemic  four  times.  Little  relief 
save  amputation  could  be  alforded  to  the  patients,  for  they  seldom  applied  until 
the  noxious  grain  had  worked  its  worst.  The  symptoms  in  all  appear  to  have 
been  nearly  the  same,  “ the  part  affected  becoming  black  like  a piece  of  charcoal, 
and  as  dry  as  if  it  had  been  passed  through  the  fire.”  The  fatality  of  the  com- 
plaints appears  to  have  been  very  various,  for  sometimes  the  majority  recovered 
with  the  loss  of  one  or  more  limbs,  while  at  others,  as  in  the  endemic  of  1748, 
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M.  Duhamel  reports,  that  of  120  persons  attacked,  scarcely  four  or  five  escaped 
with  their  lives.  Languis  also  states  that  it  was  equally  fatal  in  Switzerland. 

(547.)  A calamity  so  serious,  and  recurring  so  often,  could  not  fail  to  attract 
public  attention,  and  stimulate  the  curiosity  of  medical  men  ; and,  accordingly,  we 
find  that,  in  France,  many  attempts  were  made  to  discover  the  true  source  lrom 
which  it  proceeded.  In  attending  to  this  subject,  it  was  soon  discovered  that 
animals  of  every  kind,  except  man,  refused,  in  general,  to  eat  rye  affected  with 
the  cockspur ; and  that  many  of  them  would  rather  starve,  than  taste  bread  or 
food  of  any  kind  into  which  a portion  of  it  had,  for  experiment,  been  intro- 
duced. Those  animals  which  were  found  or  forced  to  swallow  it  were  observed 
to  die  of  gangrene,  which,  in  different  individuals,  attacked  different  parts  of  their 
bodies. 

(548.)  When  the  spurred  grain  bears  only  a small  proportion  to  that  which  is 
sound,  the  blended  corn  may  be  eaten  with  impunity.  Thus,  in  countries  where 
the  ergot  prevails,  the  harvests  of  ordinary  years,  though  seldom,  if  ever,  wholly 
free,  afford  food  which  may  be  eaten  without  notable  injury.  But  when  a wet 
spring  or  summer  occurs,  by  which  the  growth  of  the  fungi  is  favored,  and  the  grain 
becomes  affected  to  the  amount,  as  often  happens,  of  one  fourth  or  one  third 
of  the  gross  product,  then  it  is  that  the  endemic  rages.  Some  persons  seem  to  be 
peculiarly  susceptible  of  its  influence,  and  others  impregnable  to  its  baneful  effects. 
This  may  be  often  owing  to  peculiarities  of  constitution ; but  the  apparent  para- 
dox, that  grain,  in  which  the  spur  prevails  in  equal  proportions,  will  in  some  years 
produce  this  loathsome  disease,  and  in  others  be  wholly  inert,  can  be  only  explained 
by  the  observation  of  Seveille,  before  alluded  to,  viz.  that  the  active  principle 
resides  chiefly,  if  not  entirely,  in  the  diffluent  peridium,  which  may  be,  and  often 
is,  washed  off,  if  heavy  rains  fall  during  the  ripening  of  the  fungi;  for,  although 
moisture  favors  their  early  growth  in  spring  and  summer,  it  is  a dry  autumn  w'hich 
insures  their  activity. 

(549.)  This  occasional  impunity  led  some  persons  to  doubt  the  deleterious 
properties  of  ergot.  M.  Tessier,  however,  clearly  proved,  that  in  those  seasons 
only  in  which  the  spurred  rye  was  very  abundant,  did  the  epidemic  gangrene 
appear  ; and  he  instituted  experiments  upon  animals,  which  completely  established 
its  poisonous  qualities.  He  also  found,  as  others  had  before  him,  that  animals 
have  a strong  aversion  to  spurred  corn,  either  alone,  or  mixed  with  the  sub- 
stances on  which  they  usually  feed.  Hence  it  became  extremely  difficult  to 
disguise  the  diseased  rye,  so  as  to  induce  animals  to  swallow,  voluntarily,  any 
portion  of  food  into  which  it  had  been  introduced.  He  succeeded  in  administer- 
ing it  to  two  ducks,  two  pigs,  and  a turkey.  They  all  perished  after  a certain 
length  of  time.  The  duck,  drake,  and  turkey,  in  nine,  fourteen,  and  twenty-two 
days  respectively.  In  all,  the  extremities  of  the  body  suffered  most,  becoming  pale, 
yellow,  emaciated,  and  ultimately  gangrenous.  Dr.  Robert  further  observes,  that 
dogs  and  cats,  in  consequence  of  discharging  the  ergot  by  vomiting,  suffer  only 
slight  symptoms  of  irritant  poisoning ; but  that  swine,  moles,  geese,  ducks,  fowls, 
quails,  sparrows,  as  well  as  leeches  and  flies,  are  sooner  or  later  killed  by  it;  and 
that  the  symptoms  it  causes  in  beasts  and  birds,  are,  in  the  first  instance,  giddiness, 
dilated  pupil,  and  palsy;  and  afterwards,  diarrhoea,  suppurating  tumours,  scat- 
tered gangrene  throughout  the  body,  and  sometimes  dropping  off  of  the  toes. 

(550.)  Sologne,  where  this  malady  most  frequently  occurs,  is  a district  which 
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appear*,  from  its  physical  conditions,  to  be  most  peculiarly  fitted  for  the  production 
ol  the  ergot.  It  is  situated  between  the  rivers  Loire  aud  Cher  ; the  soil  is  poor, 
chiefly  clayey,  or  clay-bound,  and  very  wet;  so  wet,  that  the  corn  is  obliged  to  be 
sown  on  the  tops  of  furrows  a foot  high;  and  so  poor,  that,  although  it  is  suf- 
fered to  lie  fallow  every  third  season,  it  is  exhausted  at  the  end  of  ten  or  twelve 
years  at  farthest,  and  the  farmers  are  compelled  to  let  it  remain  a long  while  in  the 
state  of  pasture,  before  it  will  again  bear  corn. 

In  this  district  it  therefore  was  that  the  Abbe  Tessier,  who  was  deputed  by 
the  French  Academy  to  examine  more  particularly  the  circumstances  attending 
this  disease,  made  his  observations.  Of  these  Dr.  John  Thompson  has  availed 
himself  in  the  compilation  of  his  valuable  essay,  the  most  important  parts  of  which 
have  been  condensed  and  combined,  with  the  researches  of  others,  in  this  history 
of  the  plant  now  under  consideration. 

(551.)  llye  is  so  little  cultivated  now  in  England,  that,  although  the  ergot 
does  occasionally  appear,  when  wet  seasons  and  wet  poor  soils  favor  its  develop- 
ment, still  it  never  occurs  in  sufficient  abundance  to  produce  the  calamitous 
effects  recorded  by  the  French  physicians.  But  wheat,  and  other  grain,  is  ob- 
noxious to  the  same,  or  similar  attacks ; and  it  is  not  improbable  that  many  of  the 
epidemics  of  former  times,  and  even  of  the  present  age,  may  originate  from  such 
a cause.  A case  immediately  in  point  is  recorded  in  the  Philosophical  Trans- 
actions for  the  year  1762.  It  is  narrated  by  a Dr.  Wollaston  ; but  the  previous 
history  is  given  by  the  Rev.  Mr.  Bone,  the  curate  of  the  parish.  From  these 
accounts,  it  appears  that  a farmer,  in  the  village  of  Wallisham,  about  sixteen 
miles  from  Bury  St.  Edmund’s,  in  Suffolk,  had  some  of  his  wheat  laid  by  bad 
weather,  and,  that  it  might  not  spoil  his  samples,  he  had  it  gathered  and  threshed 
separately.  This  diseased  or  damaged  wheat  was  threshed  at  Christmas,  and  was 
sold  at  a low  price  to  several  of  the  labourers  on  the  farm,  and  other  poor  persons 
in  the  village.  One  family,  consisting  of  a man,  his  wife,  and  six  children,  eat 
no  other  bread  than  what  was  made  from  this  wheat  for  a considerable  time : 
they  were  accustomed  to  buy  two  bushels  of  this  clog-wheat  or  rivets,  or  bearded 
wheat,  (as  it  is  variously  called  in  the  country,)  every  fortnight;  and,  although  it 
made  bad  bread,  and  worse  puddings,  they  still  persisted  in  its  use  until  they  were 
all  attacked  with  gangrenous  ergotism.  The  mother  and  six  children  fell  ill  within 
a few  days  of  each  other.  The  earliest  symptoms,  which  were  intense  pains  in  the 
lower  extremities,  were  first  felt  on  the  10th  of  January;  these,  however,  sub- 
sided in  a few  days,  and  then  succeeded  the  mortification. 

The  following  was  the  state  of  this  miserable  family,  at  the  time  that  Dr. 
Wollaston’s  report  was  drawn  up  and  sent  to  the  Royal  Society: 

“ Maty,  the  mother,  aged  forty.  Right  foot  off  at  the  ankle ; left  leg  morti- 
fied, a mere  bone,  but  not  off. 

“ Elizabeth,  aged  thirteen.  Both  legs  off  below  the  knees. 

“ Sarah,  aged  ten.  One  foot  off  at  the  ankle. 

“ Robert,  aged  eight.  Both  legs  off  below  the  knees. 

“ Edward,  aged  four.  Both  feet  off  at  the  ankles. 

“ An  infant,  aged  four  months.  Dead. 

“ The  father  was  not  attacked  till  about  a fortnight  after  his  wife  and  children, 
and  in  a slighter  degree.  In  him  the  pain  was  confined  to  two  fingers  of  his  right 
hand,  which  turned  blackish,  and  withered.  Another  labouring  man  in  the  same 
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parish,  who  had  eaten  of  this  bread,  suffered  from  numbness  in  both  his  hands, 
for  above  a month.  They  were  constantly  cold,  and  his  finger-ends  peeled;  one 
thumb,  he  says,  still  remains  without  any  sensation.” 

Some  of  this  corn  was  made  into  bread,  and  eaten  in  the  farmer’s  family,  and 
also  by  various  other  persons ; but,  as  none  of  them  experienced  any  ill  effects,  it 
is  to  be  presumed  that  the  quantity  eaten  by  them  was  much  less,  or  in  much 
less  proportion  to  other  more  wholesome  lood. 

(552.)  The  dry  gangrene,  above  described,  is  called  gangrenous  ergotism  by 
the  French,  who  mention  another  form  of  the  disease,  which  they  name  convulsive 
ergotism.  So  different,  however,  are  the  symptoms  which  characterize  these 
two  maladies,  that  I cannot  but  agree  with  Dr.  Watson,  in  ‘ suspecting  that  their 
causes  must  be  different  too.’  For,  instead  of  the  characteristic  symptoms  of 
gangrenous  ergotism,  viz.  great  discomfort  or  malaise,  nausea,  languor,  fainting, 
vomiting,  with  a sense  of  tingling  or  formication  preceding  the  coldness  and 
numbness,  of  the  toes  and  lower  extremities,  which  subsequently  wither,  dry, 
become  black  as  if  burned,  and,  lastly,  drop  off  at  the  joints  ; the  convulsive 
ergotism  is  chiefly  marked  by  giddiness,  spasms,  convulsions,  and  painful  con- 
tractions of  the  limbs,  no  mention  being  made  of  gangrene ; and  the  symptoms 
recorded  agree  with  Cullen’s  definition  of  Raphania.  “ Articulorum  contractio 
spastica,  cum  agitatione  convulsivd,  dolore  violentissimo,  periodico.” 

(553.)  These  two  forms  of  disease  are  seldom  intermixed  with  each  other.  Of 
twenty-nine  epidemics,  accounts  of  which  were  collected  by  Ozanam,  nineteen 
were  of  the  convulsive,  and  ten  of  the  gangrenous  kind.  Other  instances  have 
however  been  mentioned,  in  which  the  two  sets  of  symptoms  have  been  mixed. 
Dr.  Frank,  for  example,  has  given  an  account  of  a disease,  occuring  in  Germany, 
which  forms  a link  between  the  Raphania  or  convulsive  ergotism,  described  by  the 
Swedish,  and  the  gangrenous  ergotism  of  the  French  writers.  Convulsions  were 
the  prominent  symptoms  in  Dr.  Frank’s  cases;  but  these  were  almost  uniformly 
followed  by  an  erythematic  inflammation  of  the  limbs,  and  sometimes  gangrene  of 
the  fingers  and  toes. 

Some  writers  of  the  present  day  have  hence  supposed  that  the  use  of  the 
spurred  com  in  a certain  dose  or  proportion,  gives  rise  to  the  convulsive  affection, 
and  that  the  habitual  consumption  of  a larger  proportion,  or  even  a more  protracted 
use  of  a smaller,  determines  the  supervention  of  gangrene  ; so  that  the  symptoms, 
distinct  as  they  are  in  the  two  cases  from  each  other,  mark  different  stages  merely, 
or  different  degrees,  of  the  same  malady. 

(55-J.)  The  Raphania  has  been  clearly  traced  in  Sweden  to  the  admixture  of 
the  seeds  of  the  Raphanus,  Raphanistrum,  with  ordinary  bread-corn.  In  the 
sixth  volume  of  the  Amcenitates  Academicae,  there  is  a treatise  on  the  subject, 
by  Rothman,  in  which  the  disease  was  traced  to  the  R.  Raphanistrum  by  a curi- 
ous but  very  satisfactory  process  of  induction. 

In  the  first  place,  the  author  traces  the  disease  to  the  use  of  some  corn ; shew- 
ing, that  children  who  live  entirely  on  milk  never  have  it. 

Secondly,  he  proves,  by  a similar  mode  of  exclusion,  that  it  is  owing  to  the  use 
of  barley,  and  not  of  rye. 

Thirdly,  that  it  proceeds  from  the  use  of  such  corn  sown  in  the  spring. 

Fourthly,  that  there  is  no  diseased  appearance  observable  in  the  grain  itself,  but 
that  two  seeds  are  found  mixed  with  it,  in  those  places  where  the  disease  occurs, 
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and  not  in  the  other  parts  of  the  country.  These  are  the  seeds  of  the  wild  cab- 
bage (Brassica  campestris),  and  of  the  charlock  (Raphanus  Raphanistrum.) 

He  then  argues  that  the  former  of  these  is  not  the  cause  of  the  complaint,  for 
it  is  found  mixed  with  the  rye  also ; he  shews  likewise  that  the  disease  was 
most  prevalent  after  wet  seasons,  in  which  the  Raphanus  had  grown  most  abund- 
antly and  luxuriantly : and,  furthermore,  an  experiment  made  on  an  animal  con- 
firmed his  opinion. 

(555.)  Curious  and  conclusive  as  these  reasonings  and  obser 
vations  are,  as  far  as  they  go,  it  is  probable  that  the  chain  is  not 
quite  complete ; for  although  the  cause  of  Raphania  has  been 
traced  to  the  Raphanus,  in  the  same  way  as  gangrenous  ergotism 
to  the  rye,  it  is  unlikely  that  it  proceeds  from  the  consumption  of 
the  charlock  seeds  in  a healthy  state.  The  state  of  the  charlock 
seeds  should  have  been  examined;  for,  if  it  be  not  owing  to  a mor- 
bid condition  of  the  seed,  or  to  the  presence  of  some  parasite 
analogous  to  the  ergot,  it  would  be  difficult  to  account  for 
Raphania  not  appearing  every  year,  as  the  Raphanus  is  constantly 
and  abundantly  blended  with  the  corn,  both  in  Sweden  and  in 
this  country.  In  England,  however,  Raphania  is  unknown. 

(556.)  This  belief  has  persuaded  me  to  quote  the  preceding 
account  of  Raphania ; not  so  much  for  the  sake  of  expressing  an 
opinion  as  to  the  real  origin  of  the  disease,  as  to  record  my  con- 
viction, which  is  supported  by  good  authority,  that  other  epidemic 
and  endemic  maladies  might  be  traced  to  similar  causes.  As  I 
have  before  said,  the  history  of  the  fungi  has  been  as  yet  far  too 
little  studied ; of  their  habits  and  properties  there  is  far  too  little 
known.  However,  from  what  has  already  been  discovered,  we 
know  that  they  perform  a most  important  part  in  the  general 
economy  of  nature  ; and  it  is  not  unreasonable  to  believe,  that 
their  influence  extends  much  farther  than  it  has  hitherto  been 
traced. 

(557.)  Periodical  and  endemic  diseases  spring  up,  from  time  to  time,  in  various 
places,  of  which  the  origin  is  involved  in  much  obscurity.  It  is  not  unlikely,  ob- 
serves Dr.  Watson,  that  they  may  depend  upon  some  accidental  cause  analogous 
to  that  which  gives  rise  to  the  ergotic  gangrene.  As  a recent  instance  of  such  an 
endemic  complaint,  the  cause  of  which  has  hitherto  escaped  observation,  reference 
may  be  made  to  that  remarkable  distemper  which  began  about  four  years  ago  in 
Paris,  for  the  first  time  that  it  had  been  observed  at  all,  and  which,  for  several 
months  during  the  spring  and  autumn,  for  two  years  in  succession,  affected  a very 
large  proportion  of  the  population  of  that  city.  Its  prominent  and  characteristic 
symptom,  according  to  Andral,  was  pain  of  a peculiar  kind,  and  often  extremely 
severe  in  degree,  in  the  hands  and  feet,  and  sometimes  in  other  parts.  From  this, 
its  principal  feature,  the  complaint  has  been  culled  acrodynia.  After  sometime  the 
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pain  diminished,  but  the  sensibility  of  the  skin  was  found  to  be  impaired,  and  the  part 
was  numb.  Other  symptoms  supervened.  The  skin  of  the  hands  and  feet  often  be- 
came red,  and  the  cuticle  then  separated  in  large  flakes  ; or  large  vesicles  formed. 
In  some  cases  the  epidermis  came  off  entire,  retaining  the  form  of  the  hand  or  foot, 
like  a glove  or  sock.  The  skin  frequently  also  became  brown  or  black.  Although 
no  instances  are  recorded  in  which  this  epidemic  proved  fatal,  yret  it  caused  a great 
deal  of  suffering,  and  prevented  numerous  poor  persons  for  a very  long  time  from 
performing  their  labours. 

(558.)  Some  of  the  symptoms  of  this  singular  disease  are  closely  analogous 
to  those  which  follow  the  use  of  spurred  rye  ; and,  occurring  as  it  did,  at  a parti- 
cular period  each  year,  over  a limited  space,  and  chiefly,  though  not  exclusively, 
in  the  crowded  parts  of  the  city,  and  amongst  the  lower  classes  of  the  people, 
the  most  probable  solution  that  presents  itself  is,  that  it  was  caused  by  the  use 
of  some  common  article  of  diet,  which  had  accidentally  become  depraved,  or 
infected  with  an  unwholesome  quality. 

(559.)  Whether  the  Italian  cheese,  which  has  been  already  shew  to  become, 
under  certain  circumstances,  not  only  unwholesome,  but  poisonous,  may,  if  eaten  in 
small  quantities,  or  in  a less  corrupted  state,  for  a greater  length  of  time,  produce 
the  symptoms  above  detailed,  remains  to  be  proved.  The  case,  however,  if  so, 
would  only  be  parallel  to  the  two  forms  of  ergotism  before  described,  which 
are  believed,  by  many  physicians,  to  be  attributable  to  such  differences  of  admi- 
nistration. 

(560.)  In  truth,  the  operation  of  this  species  of  cause,  in  producing  endemic 
and  epidemic  diseases,  has  already  been  traced  in  various  parts  of  the  world, 
although  the  subject  has  not  received  that  full  share  of  investigation  which  its 
manifest  importance  demands.  The  use  of  unsound  maize  has  been  known  to 
produce,  in  some  parts  of  America,  very  serious  consequences.  The  degenerate 
corn  is  there  known  by  the  name  of  mats  peladero.  When  it  is  eaten  in  considera- 
ble quantity,  or  for  some  time  together,  it  is  said  to  occasion  the  hair  to  fall  off, 
and  the  teeth  to  become  loose ; but  it  causes  neither  convulsions  nor  gangrene. 
Fowls  fed  upon  it  lay  eggs  without  shells.  In  some  animals,  in  apes  and  parrots, 
for  example,  and  in  dogs  and  deer,  it  produces,  when  eaten,  a kind  of  intoxica- 
tion ; and  when  taken  more  largely,  it  proves  fatal.  When  swine  eat  it,  which 
after  a time  they  do  with  avidity,  their  bristles  drop  oft,  and  their  hind  legs 
become  feeble  and  wasted.  Mules  likewise  lose  their  hair,  and  their  hoofs  swell. 
Now  it  is  very  curious,  and  not  less  important  than  curious,  that,  in  the  provinces 
of  Neyba  and  Maraquito,  in  Colombia,  where  these  extraordinary  phenomena 
have  been  observed,  the  maize  is  very  subject  to  the  spur.  This  we  learn  from 
the  investigations  of  M.  Roullin,  who,  in  tracing  the  ubovenamed  diseases  to 
their  cause,  found  a species  of  ergot  to  be  very  common,  which  converted  the 
roundish  grains  into  black  pear-shaped  bodies,  not  very  unlike  the  spurs  in  Euro- 
pean rye. 

(561.)  To  conclude  this  subject,  it  may  be  observed,  Dr.  Willan  held,  that  the 
“ Morbus  Hungarius,  and  some  other  diseases,  reputed  pestilential,  might  be  added 
to  the  list  of  epidemics  produced  by  ergot,  or  by  a similar  affection  or  degenera- 
tion of  other  grain.”  The  sweating  sickness,  which  occurred  more  than  once  in 
England  in  Ihe  beginning  of  the  sixteenth  century,  was  perhaps  owing  to  some 
disease  or  depravation  in  the  wheat,  or  to  some  noxious  vegetable  growing  with  it  in 
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particular  situations ; for,  although  the  disease,  extended  itself  chiefly  over  the 
northern  counties,  it  neither  affected  the  inhabitants  of  Wales  nor  of  Scotland, 
who  did  not  at  that  period  eat  wheaten  bread.  It  was  remarked  by  Schiller,  (in 
his  Treatise  de  Peste  Britannica,)  that  birds  at  that  time  fell  dead  everywhere 
from  off  the  trees,  with  small  abscesses  under  their  wings.  This  he  refers  to  a 
poisonous  quality  in  the  air:  but  was  not  the  effect  (asks  Dr.  Willan)  more  pro- 
bably produced  by  damaged  grain  taken  as  food,  according  to  the  result  of  the 
Abbe  Tessier’s  and  Dr.  Roberts’s  experiments?  [see  § 549.] 

(552.)  Rhizoctonidce.  The  last  subtype  included  in  the  type 
Sclerotiacese  contains  Rhizoctonia  and  Apiosporium,  among  other 
less  known  and  less  important  genera.  The  Rhizoctonidce  are  dis- 
tinguished from  the  other  subtypes  with  which  they  are  associated 
by  having  their  peridia  freely  evolved,  although  connate  with  the 
sporangia.  In  some  of  the  genera,  such  as  Apiosporium,  the 
sporidia  are  immersed  and  collected  in  the  centre  of  the  sporan- 
gium : whence  Fries  would  form  of  them  a group  (Apiosporidce) , 
distinct  from  the  true  Rhizoctonidce,  in  which  there  is  no  such 
central  aggregation  of  the  sporidia,  and  in  which  indeed  the 
fructification  is  often  obsolete.  Such  slight  differences,  however, 
do  not  seem  to  warrant  the  division,  although  the  habits  of  Rhiz- 
octonia and  its  nearest  associates  are  peculiar,  being  chiefly 
subterranean  fungi,  parasitic  on  the  root-fibres  of  other  plants. 

(553.)  Rhizoctonia,  as  it  has  been  named  by  De  Candolle,  is 
the  Thanatophytum,  or  death-mould,  of  Nees.  Both  terms  are 
peculiarly  expressive  of  the  destructive  powers  of  the  plant.  It  is 
found  on  the  roots  of  the  cultivated  saffron  ; and  so  rapidly  does  it 
spread  over  whole  fields,  exterminating  entire  and  extensive  crops, 
that  it  is  familiarly  known  to  the  French  as  * la  mort  da  safran.' 
Its  ravages  are  with  the  most  certainty  arrested  by  cutting  a 
trench  twelve  or  eighteen  inches  deep  between  the  diseased  and 
healthy  tracts.  This  mode  of  staying  the  progress  of  the  plague 
deserves  especial  attention,  as  it  shews  that,  although  so  rapid  in 
its  march,  its  course  must  be  subterranean  ; for,  did  the  spores  rise 
to  the  surface  of  the  earth,  to  be  carried  by  the  winds  from  place 
to  place,  the  trench  would  prove  an  ineffectual  barrier,  instead  of  the 
certain  protection  that  it  is  known  to  be,  when  cut  early  and  deep 
enough.  The  minute  spores  of  these,  and  other  subterranean  fungi, 
are  most  probably  conveyed  from  one  situation  to  another,  by  the 
water  which  percolates  the  soil.  That  they  are  abundant  in  the 
ground  of  infected  places,  is  proved  by  the  fact,  that  the  smallest 
quantity  of  earth,  from  an  infected  field,  will  ensure  the  prop.iga- 
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tion  of  the  fungi ; and,  as  it  is  said,  even  if  the  ground  be  not 
planted  with  saffron  for  twenty  years  afterwards.  Smith  states  that 
this  destructive  parasitie  has  not  been  heard  of  hitherto  any  where 
but  in  France.  The  plague  are  of  an  irregular  knobbed  figure, 
from  half  an  inch  to  an  inch  long,  of  a light  reddish  brown  colour. 
Long  capillary  roots,  or  offsets,  are  sent  out  in  every  direction, 
which  propagate  the  plague  very  extensively  and  readily.  They 
attach  themselves  to  the  saffron,  and,  multiplying  within  the  sub- 
stance of  the  bulbs,  soon  destroy  them. 

(564.)  These  three  subtypes,  Rliizoctonidce,  Sclerotidce,  and 
Erysiphidce,  form,  when  associated,  the  type  Sclerotiacece ; the 
collective  and  distinctive  characters  of  which  are  the  following : 
Peridia  contiguous  to,  and  either  connate,  or  confounded  with  the 
persistent  sporangia.  Sporidia  more  or  less  abortive,  never  pul- 
verulent. 

(565.)  Spumariacee.  Trichoderma,  Onygena,  Hyphelia,  and 
Spumaria,  all  curious  and  interesting,  but  not  very  important 
plants,  give  names,  respectively,  to  four  subtypes,  included  in  the 
type  Spumariacece.  Collectively  they  are  known  by  their  spurious 
peridia  being  either  membrano-cellular,  or  formed  by  flocci  loosely 
interwoven  ; these  peridia  are  fugacious,  of  an  indeterminate  figure, 
and  the  naked  sporidia  they  enclose  are  crowded  together,  being 
rarely  intermixed  with  flocci. 

(566.)  In  the  Trichodermidce  the  peridium  is  sessile,  roundish, 
floccose,  or  scaly  and  floccose ; evanescent  in  the  middle.  In 
ternal  flocci  none ; sporidia  compact  and  conglobate ; thallus 
none. 

(567.)  In  the  Onygenidce  the  peridium  is  generally  subglobose, 
(yet  the  figure  varies;)  at  first  fleshy,  afterwards  flocculent  and 
scaly.  Internal  flocci  none;  sporidia  compact;  thallus  forming 
a stalk. 

(568.)  In  the  Hyphelidce  the  peridium  is  sessile,  subeffuse,  inde- 
terminate, formed  of  interwoven  flocci,  rarely  smooth,  fugacious. 
Sporidia  crowded;  and  not  intermixed  with  flocci. 

(569.)  In  the  Spumarida,  which,  like  the  previous  subtype,  have 
the  peridia  sessile,  subeffuse,  and  indeterminate,  these  organs  are 
very  fragile,  formed  of  cells,  and  sometimes  covered  externally  with 
flocci.  At  first,  the  peridium  in  these  plants  is  mucilaginous, 
subsequently  evanescent.  The  sporidia  are  crowded,  but  inter- 
mixed with  flocci. 
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(570.)  Onygena  is  a curious  fungus,  only  as  yet  found  on 
horses’  hoofs.  Spumaria  is  perhaps  the  most  familiar  genus  in  the 
type,  as,  in  the  autumn,  it  is  commonly  spread  over  the  leaves  and 
branches  both  of  dead  and  living  plants,  and  has  the  appearance 
of  frozen  scum  or  froth. 

(571.)  Bovistace/e.  Trichia  (the  hair-mould),  Physarum  (the 
blister-mould),  Bovista  (the  puff-ball),  and  Scleroderma  (the  hard- 
ball), are  the  normal  genera  of  four  subtypes,  which,  together,  form 
the  Bovistace*.  Their  most  obvious  distinctions  depend  upon 
their  different  degrees  of  firmness  and  solidity. 

(572.)  In  the  Trichiadce,  “ the  peridium  is  simple,  and  more  or 
less  fugacious ; at  first  being  mucilaginous,  and  subsequently  be- 
coming; membranaceous.  The  sporidia  are  either  scattered  over 
distinct  filaments,  or  collected  together  into  tufts.” 

These  are  minute  plants,  chiefly  found  on  the  trunks  of  old 
trees  and  on  decaying  wood.  Their  forms  are  very  various  and 
beautiful.  Some  of  them  resemble  the  stamina  of  flowering  plants, 
and  others  assume  the  forms  of  nets  and  sieves  ; whence  indeed 
their  names,  Stemonitis,  Dyctidium , Cribaria,  &c. 

(573.)  In  the  Physaridce,  “ the  peridium  is  at  first  pulpy,  then 
paper-like,  or  crustaceous,  persistent,  and  bursting  at  maturity, 
The  sporidia  are  crowded,  and  irregularly  interwoven  with  but  few 
flocci.” 

Lycogala  (the  wolf-milk),  is  perhaps  one  of  the  best  known 
British  examples  of  the  subtype  Physaridce.  In  an  early  state 
the  pulpy  peridium  of  this  plant  contains  a mass  of  whitish  matter 
resembling  clotted  cream.  Like  its  allies,  it  is  found  on  rotten 
wood  and  decaying  leaves.  The  pulpy  contents  of  these  plants 
undergo  some  curious  changes,  both  in  consistence  and  colour, 
during  maturation.  The  white  or  whitish  clots  of  the  Lycogala 
are  converted  into  masses  of  fine  brown  powder  of  different  shades, 
and  absolutely  impalpable;  mixed  with  gum-water,  they  afford 
excellent  pigments. 

(574.)  In  the  Bovistidce  (Lycoperdinei  of  Fries),  “ the  peridium, 
at  first  of  a soft  fleshy  consistence,  subsequently  becomes  firm 
like  leather.  It  is  persistent  and  dehiscent,  and  always  double  ; 
the  outer  stratum,  however,  cracking,  and  forming  a scaly,  warty, 
or  powdery  layer  over  the  inner  coat.  The  flocci  are  abundant, 
and  woven  together  into  a soft  sporangium.  The  sporidia  are 
attached  to  the  flocci,  not  crowded  together,  but  dispersed  in  equal 
groups.” 


BOVISTACEft. 


217 


(575.)  Lycoperdon  (the  wolf  puff-ball),  and  Bovista  (the  bull 
puff-ball),  with  Geastrum  (the  ground-star),  are  among  the  most 
important  and  curious  illustrations  that  can  be  given  of  this  sub- 
type.  The  former  genus  is  common  on  most  of  our  heaths  and 
pasture-lands.  When  the  peridia  burst,  the  sporules,  which  are 

Lycoperdon  pisiforme. 


emitted  in  vast  abundance,  have  something  the  appearance  of 
smoke  rising  from  the  fungus  ; hence  their  common  names  of  puff- 
balls, blindman’s  buff,  or  devil’s  snuff-boxes.  The  powder  con- 
tained is  curious,  like  that  of  the  Lycogalee,  for  the  variations 
in  colour  it  undergoes  ; at  first  the  mass  is  white,  moist,  and  spongy, 
subsequently  it  becomes  dried  and  of  a dirty  green  hue,  and  ulti- 
mately quite  pulverulent  and  of  a dark  brown  colour.  This 
powder  is  further  remarkable  for  its  property  of  strongly  repelling 
moisture.  If  a basin,  says  Keith,  be  filled  with  water  and  a little  of 


Lycoperdon  pyriforme. 

(a)  Group  of  plants. 

(b)  Section  of  peridium,  shewing 
the  dehiscent  apex. 

(c)  Filaments,  with  sporidia  at- 
tached. 

Last  figure  much  magnified,  the 
others  diminished. 
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the  powder  be  strewed  upon  the  surface,  so  as  to  cover  it  thinly, 
the  hand  may  be  plunged  into  it,  and  thrust  down  to  the  bottom, 
without  being  wetted  with  a single  drop  of  water. 

Lycoperdon  Bovista  [§  578,  fig.  d,  e,  f,  g,]  is  one  of  the  largest 
species.  Lycoperdon  pyriforme  is  not  a terrestrial  plant,  but  grows 
in  clusters  on  the  trunks  of  old  trees.  These  fungi  have  not  been 
applied  to  any  useful  purposes. 

(576.)  Of  the  genus  Bovista , the  bull  puff-ball,  or,  as  it  is 
called  in  some  of  our  provinces,  the  frog-cheese,  we  have  but  two 
British  species,  one  of  which,  the  gigantea,  is  peculiarly  interesting, 
both  from  the  immense  size  that  it  occasionally  attains,  and  also  for 
the  almost  incredible  rapidity  with  which  it  grows.  In  the  museum 
of  King’s  College,  London,  there  are  preserved  several  fine  speci- 
mens, the  largest  of  which  measured,  when  found,  between  four 


and  five  feet  in  circumference.  They  sometimes,  however,  reach  a 
much  greater  size.  Bulliard  mentions  having  seen  them  above  two 
feet  in  diameter,  and  affirms,  on  what  he  considers  good  authority, 
that  they  occasionally  reach  the  enormous  bulk  of  nearly  nine  feet 
in  circumference. 

It  is  probably  the  smoke  that  arises  from  these  fungi  when 
burned,  or  some  of  their  allies,  the  Lycoperdons,  which  forms  the 
secret  method  advantageously  employed  by  some  persons  who 
keep  bees,  in  order  to  stupify  the  insects  without  killing  them, 
while  their  hives  are  being  robbed  of  all  their  honey.  Gerarde 
says,  it  is  the  common  species  of  Lycoperdon,  L.  bovista,  which 
the  country  people  burn,  to  kill  or  smoulder  their  bees.  If  the 
bees  are  prevented  escaping,  they  are  of  course  destroyed ; but, 


(b)  Sporidia  and  filaments,  mag- 
nified ; the  outer  layer  of  the  peri- 
dium  cracking  into  scales. 


(a)  Bovista  gigantea. 
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otherwise,  they  quit  their  cells  until  the  smouldering  has  ceased, 
leaving  ample  time  to  take  away  the  honey. 

In  many  places,  and  especially  in  our  northern  counties,  these 
fungi  are  used  instead  of  tinder ; and  “ in  some  parts,  where  the 
neighbours  dwell  far  asunder,  to  carry  and  reserve  fire  from  place 
to  place,  whereof  one  species  took  the  name  of  Lucernarum fungus." 
(Gerard  e.) 

(577.)  An  Italian  species,  B.  furfuracea,  which  is  said  to  be 
abundant  on  the  heaths  near  Florence,  is  collected  and  sold  in 
the  markets,  with  some  others  of  its  allies,  being  an  esteemed  arti- 
cle of  food. 

Geastrum  (the  ground-star),  shews  the  double  peridium  better 
than  any  other  genus;  all  the  outer  stratum  being  separated 
from  the  inner  in  regular  lobes.  The  species  are  extraordinary 


Geastrum  multifidum. 

(a)  Entire  plant. 

( b ) Plant,  with  section  of  the  internal 
peridium. 

(c)  Young  plant  in  the  act  of  bursting. 

( d ) Filament  springing  from  peridium, 
and  bearing  sporidia. 


plants  as  to  their  external  structure ; the  resilience  is  so  great  in 
G.  fornicatum,  as  to  raise  the  body  of  the  fungus  upon  arches 
formed  by  the  elastic  peridium  ; and  the  other  Geastra,  as  coliforme 
and  multifidum,  well  merit  their  names,  ‘ stars  of  the  earth.’ 
These  fungi  shew  a very  near  approach  to  the  structure  of  the  next 
section,  especially  in  the  peridia. 

(578.)  Scleroclermidce , Scleroderma  and  its  allies,  Diderma, 

Elapliomyces,  &c.  form  the  last  subtype  of  the  Bovistacese.  In 
these  plants  the  peridium  is  corky,  or  even  coriaceous,  approach- 
ing the  consistence  of  horn,  persistent,  and  double.  The  outer 
stratum  is,  however,  for  the  most  part  scarcely  demonstrable,  from 
its  close  connexion  with  the  inner.  The  flocci  are  variously  con- 
joined, forming  and  supporting  spurious  sporangiola.  The  sporidia 
are  therefore  often  collected  together. 
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d.  Lycoperdon  bovistu,  entire  plant, 
with  the  outer  layer  of  the  peridium 
degenerated  into  scales. 

e.  Ditto,  shewing  the  lacerated 
dehiscence. 

f.  Floccose  filaments  bearing  spo- 
ridia. 

g.  Old  fungus,  after  having  dis- 
charged its  spores. 

h.  i.  Elaphomyces officinalis,  with 
warty  peridia. 

j.  Section,  to  shew  the  corky  struc- 
ture of  the  peridium. 

k.  Small  portion  of  peridium  mag- 
nified, to  shew  the  warty  coating. 

l.  Filaments  with  sporidia. 


By  the  Germans  one  species  of  Elaphomyces,  viz.  the  officinalis, 
is  considered  a medicinal  plant. 

(579.)  Collectively,  the  subtypes  Sclerodermidce,  Bovistidce, 
Physaridce,  and  Trichiadce,  form  the  type  Bovistacete,  ( Trichos - 
permi  of  Fries,)  the  last  that  occurs  in  the  section  Bovistinje. 

The  following  are  the  associating  and  distinctive  characters  of 
the  type.  “ Peridium  distinct,  continuous,  and  of  a determinate 
figure ; including  naked  pulverulent  sporidia,  crowded  amongst 
the  flocci.” 

(580.)  The  types  Bovistacece,  Spumariacece,  and  Sclerotiacecc, 
form,  together,  the  section  Bovistin.e,  a section  which  includes 
four  fifths  of  the  plants  ordinarily  known  as  Gasteromycetes.  This 
section  is,  perhaps,  most  readily  distinguished  by  negative  cha- 
racters, viz.  from  the  following  section,  by  the  peridia  being  not 
discrete  in  any  of  the  types;  for,  even  in  Geastrum,  it  is  only  the 
outer  layer  that  is  free;  the  inner,  if  not  both,  being  either  concrete 
with  the  flocci,  interwoven  with  the  sporidia,  or  confused  with  the 
general  mass  of  structure  : and  from  the  preceding  section  they  are 
equally  well  known  by  their  destitution  of  a nucleus. 
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TUB  ERIN®. 

(581.)  Whether  Tuber  (the  truffle),  with  its  allies,  Phallus, 
Nidularia,  and  Carpobolus,  should  be  distinguished  as  a section, 
or  only  esteemed  a type  of  the  Bovistince,  is  a point  not  yet  uni- 
versally decided;  but  it  is  not  one  of  very  great  importance.  They 
are  fungi,  which,  being  just  on  the  confines  of  the  present  order, 
foreshadow,  by  their  structure,  some  of  the  organs  which  are  cha- 
racteristic of  the  next.  Indeed,  until  lately,  several  of  them  were 
associated  with  the  following  order,  the  Boletales.  Since,  however, 
their  structure  has  been  better  understood,  it  is  evident  that  their 
closest  affinity  is  with  the  Bovistince  and  SphcErince ; from  which, 
however,  they  so  far  differ  as  to  give  great  sanction  to  the  arrange- 
ment of  those  who  elevate  them  to  the  rank  of  a co-ordinate 
section. 

(582.)  Nidulariace®.  Carpobolus  (the  projector),  and  Nidu- 
laria (the  nestlet),  are  the  normal  genera  of  two  small  subtypes 
included  in  the  common  type  Nidulariacese.  Conjoined,  they  are 
characterized  by  their  “discrete  peridia,  and  consequently,  free 
sporangia their  chief  points  of  difference  being  the  respective 
elastic  and  non-elastic  dehiscence  of  their  peridia:  so  that,  in  the 
one  group,  the  sporangia  are  projected  to  a distance,  and  in  the 
other,  remain  quietly  within  their  nestlike  pouches. 

(583.)  Carpobolidce.  Carpobolus,  and  its  allies,  Sphcerobolus, 
Pilobolus,  and  Atractobolus,  form  that  subtype  which  is  distin- 
guished by  “the  solitary  discrete  sporangium  being  elastically 
protruded  from  the  peridium  in  which  it  was  at  first  included.” 

These  are  very  curious  plants,  as  will  be  seen  from  the  following 
abridged  history  of  the  Sphserobolus  stellatus,  which  is  given  more 
at  length  by  Greville.  This  remarkable  plant,  in  its  early  state,  is 
covered  by  a fine  woolly  or  cottony  web,  that  is  very  evanescent. 
When  the  young  Sphaeroboli  have  pushed  through  this  web,  they 
have  the  appearance  of  smooth  round  balls,  rather  larger  than 
mustard-seeds.  The  outer  peridium  is  of  a firm  fleshy  texture,  the 
inner  membranaceous.  This  inner  peridium,  which  is  very  tena- 
cious, contains  a single  sporangium,  or  ball  of  sporidia.  At  the 
time  of  the  dehiscence  of  the  outer  peridium,  the  inner  one,  then 
concave,  with  its  mouth  uppermost,  with  an  inconceivable  rapidity 
and  force  turns  itself  inside  out,  and  projects  the  ball  of  sporidia, 
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like  a bomb  from  a mortar,  to  a distance  of  several  inches.  So 
great  is  the  force  with  which  the  ball  is  projected,  that  the  crack- 
ing noise  it  occasions  is  distinctly  audible;  and  frequently,  besides 
the  sporangium,  the  inner  peridium,  somewhat  resembling  a bal- 
loon in  miniature,  is  shot  forth  likewise,  and  takes  a short  aerial 
voyage.  “This  is  unquestionably,”  concludes  Dr.  Greville,  “the 
most  wonderfully  constructed  plant  which  it  has  fallen  to  my  lot 
to  describe  in  the  Scottish  Cryptogamic  Flora.  That  so  great  a 
degree  of  force  should  exist  in  a body  not  larger  than  a pin’s  head, 
and  that  force  exerted  in  defiance  of  considerable  resistance, 
seems  to  surpass  the  power  of  anything  to  account  for  it  satisfac- 
torily.” 

(584.)  Nidularida.  Nidularia  (the  nest-mould),  with  its  allies, 
Myriococcum,  Polyangium,  &c.,  are  associated  into  a subtype, 
distinguished  from  the  preceding  by  having  their  sporangia,  al- 
though free,  included  within  their  peridia.  They  are  elegant 
fungi ; and  not  only  do  their  open  peridia  resemble  nests,  but  their 
sporangia  may  be  likened  to  little  eggs.  In  some,  the  sporangia 
are  not  invested  with  filaments;  in  others,  the  egg-like  bodies 
appear  as  if  packed  in  cotton. 

(585.)  Tuberace^.  The  truffle  (Tuber  cibarium),  so  long  and 


Tuber  cibarium. 

(a)  An  entire  fungus,  shewing 
the  irregular  surface  of  the  peridium. 

(A)  Section  of  the  same,  shewing 
internal  structure. 

(e)  Ditto  magnified,  to  shew  the 
sporangiola,  with  thesporidia  within 
them. 

(d  and  e)  Sporangiola  separate. 
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so  much  prized  by  epicures,  that  it  has  received  the  specific 
synonyme  of  gulosorum,  will  form  the  most  familiar  example 
of  the  type  Tuberacese.  The  odour  of  these  subterranean  fungi  is 
peculiar,  and  must  be  penetrating;  for  animals,  such  as  pigs  and 
dogs,  are  trained  to  hunt  for  them,  and  they  are  said  unerringly  to 
scent  and  indicate  their  prey,  though  covered  by  a stratum  of  earth 
ten  or  twelve  inches  thick.  Even  the  human  species  appears  to 
have  sometimes  an  equally  acute  sense  of  smell  developed;  for, 
an  instance  has  been  recorded,  in  which  a man  hunted  for,  and  dis- 
covered truffles,  with  a degree  of  success  quite  equal  to  that  of  the 
trained  pigs  and  dogs. 

(586.)  Tuber,  Rhizopogon,  Polygaster,  and  their  immediate 
allies,  are  associated  together,  and  distinguished  from  the  contin- 
gent types,  by  having  their  “ sporidia  enclosed  in  membranous 
sacs  ( sporaugiola ;)  they  are  numerous,  and  contained  within  a 
peridium,  which  often  assumes  internally  a veined  or  cancellated 
structure,”  foreshadowing,  as  it  were,  the  hymenium  of  the  follow- 
ing order;  as  the  sporangiola  may  be  considered  forerunners  of 
their  asci. 

(587.)  Both  the  truffle  (Tuber),  and  the  root-beard  (Rhizopo- 
gon), have  been  commended  as  articles  of  diet.  The  latter  emerge 
from  the  soil,  and  somewhat  resemble  middling-sized  potatoes  lying 
on  the  surface.  By  most  persons  they  would  be  considered  scarcely 
esculent,  were  it  not  believed  that  they  possess  aphrodisiacal 
powers.  It  is  probably  a like  unmerited  fame  which  has  contri- 
buted to  keep  the  truffle  so  long  a favourite,  for  its  flavour  is  very 
trifling.  Truffles  vary  much  in  colour,  being  found  of  almost  every 
shade,  from  a deep  brown  to  white.  The  dark  sorts  are  the  most 
esteemed.  They  grow,  but  not  abundantly,  in  our  midland  coun- 
ties; they  are  much  more  common  on  the  continent,  especially  in 
the  south  of  France  and  Italy,  whence  they  are  imported  in  consi- 
derable quantities  into  this  country : they  are  indigenous  also  to 
the  East  Indies  and  to  Japan.  A light  dry  soil  seems  most  favour- 
able to  their  growth,  but  they  are  apparently  most  capricious 
plants,  ( i . e.  we  do  not  know  the  laws  which  regulate  their  transits;) 
for,  notwithstanding  their  subterranean  habitats,  which  migjit  have 
been  expected  to  have  restrained  their  migrations,  they  wander  from 
place  to  place,  quite  as  much  as  any  other  individuals  of  this 
essentially  nomadic  class.  Probably  their  spores  are  conveyed, 
like  those  of  the  Rhizoctoniae,  by  the  water  that  drains  through 
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the  soil ; and  perhaps  they,  and  their  hypogean  associates,  are 
destined  to  perform  similar  duties  below,  that  epigean  fungi  do 
above,  the  surface  of  the  earth. 

(588.)  Phallace^.  Clathrus,  Laternea,  [§  57,  fig.  c,]  Phal- 
lus, [§  57,  figs.  a.  and  b,  § 590,]  and  their  allies,  afford  examples 
of  the  gradual  change  of  development  which  takes  place  towards 
the  conclusion  of  this  order,  preparatory  to  the  evolution  of  a new 


Clathrus  cancellatus, 

Shewing  the  laGiniate  dehiscence  of  the 
peridium,  and  the  cancellated  structure  of  the 
receptacle. 


series  of  organs  in  the  next ; the  peridium  assuming  the  form  of  a 
volva,  the  column-like  receptacle  of  a stipes,  which  is  surmounted 
with  a rudimentary  pileus;  and  in  some  species,  as  in  the  Phallus 
indusiatus,  [§  57,  a,]  there  is  even  a veil  produced. 

(589.)  The  Phalli,  or  stink-horns,  are  solitary  fungi,  growing  fre- 
quently on  rotten  wood,  at  others,  in  the  ordinary  soil:  they  are 
peculiarly  affected  by  meteoric  changes,  and  towards  the  end  of  sum- 
mer, and  in  the  autumn,  especially  after  thunder-storms,  they  are 
by  no  means  very  uncommon.  But,  from  the  suddenness  of  their 
growth,  and  the  rapidity  of  their  decay,  they  often  pass  through 
their  ephemeral  existence  wholly  without  notice.  Perhaps  the 
strong  and  offensive  odour  of  the  most  common  species,  far  more 
disagreeable  than  putrefying  flesh,  may  cause  many  rather  to  turn 
away  from  the  spots  where  they  grow,  than  to  seek,  by  such  a guide, 
for  one  of  the  greatest  curiosities  of  the  vegetable  world.  In  its 
early  stage,  this  strange  fungus  very  much  resembles  an  egg,  both 
in  shape  and  colour,  590.]  In  this  larva  or  nymph-like  state  it 
remains  for  two  or  three  days,  preparing  for  its  subsequent  meta- 
morphosis. When  fitted  for  its  evolution,  it  suddenly  bursts 
through  its  peridium,  and  attains,  within  a few  hours,  (varying  from 
one  to  five,)  its  full  growth,  which  is  usually  six  or  eight  inches  in 
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height,  by  two  or  three  in  circumference.  Bulliard  affirms  that  the 
rupture  is  so  violent,  as  sometimes  to  be  accompanied  with  a report 
as  loud  as  that  of  a pistol ; and  that,  if  it  be  placed  in  a glass  or 
earthenware  vessel,  just  large  enough  to  receive  it,  with  a little 
water  at  the  bottom,  the  vessel  is  broken  when  the  volva  bursts. 

To  explain  this  sudden  and  astonishing  growth,  the  structure  of 
the  plants  must  be  minutely  examined;  and,  as  Dr.  Greville  says, 
“in  regarding  this  wonderful  elongation,  it  is  worthy  of  remark, 
that  while  the  stipiform  columella  is  confined  within  the  volva- 
like  peridium,  the  cellules,  which  compose  the  greater  part  of  its 
substance,  are  so  much  vertically  compressed  as  to  make  their 
parietes  assume  the  form  of  short  horizontal  lines  crowded  together; 
but,  on  the  other  hand,  when  it  is  mature,  the  cellules  are  round- 
ish.” It  is  therefore  to  the  vertical  distention  cf  numerous  com- 
pressed series  that  this  phenomenon  must  be,  in  great  part, 
attributed. 

(590.)  Phallus  foetidus,  the  stinking  Phallus,  affords  the  most 
familiar  British  illustration.  Previous  to  the  rupture  of  the  peri- 


Phallus  foetidus. 

(а)  Young  state  included  in 
peridium. 

(б)  Stipes,  &c.  after  rupture, 
shewing  the  volviform  peridium, 
the  stipiform  columella,  and  the 
pilei-form  summit. 


dium,  this  plant,  which  is  subsequently  so  offensive,  is  per- 
fectly scentless;  but,  immediately  on  its  bursting,  and  on  the 
escape  of  the  lengthened  axis,  or  stipes,  the  summit  or  pileus  of 
which  is  covered  with  a dark-green  viscid  slime,  the  stench 
becomes  intolerable.  The  slime,  at  first,  is  of  considerable  thick- 
ness, but,  in  the  course  of  a few  hours,  it  liquifies,  and  drops  off, 
and  the  cells  of  the  upper  surface  of  the  cap  are  then  exposed. 
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This  slimy  substance,  which  exhales  the  odour  peculiar  to  the 
plant,  is  likewise  the  receptacle  of  the  sporidia.  Flies  are  said  to 
be  so  fond  of  this  offensive  matter,  that  it  is  always  greedily  de- 
voured by  them.  They  do  not,  however,  resort  to  it  for  the  pur- 
pose of  depositing  their  eggs,  as  they  often  do,  by  an  error  of 
instinct,  in  other  fungi,  mistaking  them  for  putrefying  flesh;  but  for 
the  purpose  of  regaling  themselves  on  it  as  food.  The  fcetor  arising 
from  this  plant,  even  when  diluted  by  passing  through  and  mixing 
with  the  air,  is  so  great,  that,  as  Greville  says,  “few  persons  will 
believe  it  to  lose  its  offensive  character,  when  held  immediately 
under  the  nose.”  I can,  however,  add  my  testimony  to  that  of 
Greville  and  Withering;  and  aver,  that  such  as  have  the  courage 
to  smell  it  closely  will  find  it  less  disagreeable  than  at  a distance; 
for  it  then  seems  to  have  a slight  pungency,  like  that  of  volatile 
salts.  Hence,  notwithstanding  its  disgusting  odour  has  almost 
forbid  my  gathering  it,  I have  carried  the  specimen  home,  by 
keeping  it  as  near  to  my  nose  as  possible,  with  little  or  no 
annoyance. 

(591.)  Their  disagreeable  smell  has  led  some  people  to  assert 
that  their  taste  is  nauseous  likewise,  and  even  to  stigmatize  them 
as  being  “ highly  poisonous.”  Persons,  however,  who  are  bold 
enough,  may  eat  them  without  fear:  Johnson  says,  the  white  part 
of  the  stalk  is  rather  agreeable  than  otherwise.  In  Holland  they 
are  made  into  poultices,  as  a domestic  remedy  for  rheumatism. 
The  warmth  of  the  application,  and  the  slight  stimulus  of  the  am- 
monia the  phalli  contain,  may  render  such  poultices  in  some  degree 
serviceable. 

(592.)  The  Phallacese  are  characteristically  distinguished  by 
their  discrete  receptacles  being  protruded  through  the  ruptured 
peridia,  and  by  a mucous  layer  forming  the  nidus  in  which  the 
sporidia  are  lodged. 

(593.)  The  Phallacese,  associated  with  the  Tuberacese  and  Ni- 
dulariaceae,  form  the  common  section  Tuberince,  (called  by  Fries 
the  Angiogastres.)  The  collective  and  distinctive  characters  of  the 
section  will  be  found  in  “ the  sporidia  being  deposited  in  proper 
receptacles,  distinct  from  the  peridium.” 

(594.)  The  three  sections  last  described,  viz.  the  Tuberince,  the 
Bovistince,  and  the  Splicerince,  constitute  collectively  the  order 
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Tuberales.  The  characters  of  this  order  have  been  already  given, 
in  detailing  those  of  its  several  sections ; it  now  only  remains  to 
repeat  them  in  a collective  form,  and  to  state  that  the  Tuberales 
are  fungi  entirely  closed ; thus  forming  a pouch,  (peridium  or 
perithecium,)  within  which  the  sporidia  and  other  organs  are 
contained.” 

(595.)  The  following  table  affords  a conspectus  of  the  various 
types  and  sections  included  in  the  order,  with  references  to  their 


definitions. 

Order. 


Tuberales 

(594) 


Sections. 

Types. 

S~ 

( Phallaceee  (592) 

Tuberinse 

? Tuberacece  (586) 

(593) 

( Nidulariacete  (582) 

C Bovistacece  (579) 

d Bovistin* 

< SpumariacecE  (565) 

(580) 

( Scleroliacee  (564) 

f Sphmriacece  (527,  532) 

Sph  serin* 

< Phaciiliac?ce  (525) 

l (532) 

v_  Xylomacece  (517) 

BOLETA1ES. 

MYCETALES,  OR  H YMENOM YCETES. 

(596.)  The  most  common  eatable  and  poisonous  fungi,  known 
familiarly  as  mushrooms  and  toadstools,  are  associated,  to  form  an 
order,  which,  from  one  of  the  normal  genera  {Boletus),  is  called 
the  Boletales.  BuXiryg,  Boletus,  was  formerly  used  to  desig- 
nate many,  if  not  most,  of  the  then  known  fungi  belonging  to 
this  order,  some  of  which  are  now  called  Agarics,  and  others 
have  other  modern  appellations.  Hence  from  it  the  order  has 
been  named,  and  its  derivation  from  BuXoc,  a field  or  pasture,  still 
further  strengthens  its  claim  to  give  a collective  title  to  the  meadow 
mushrooms  and  their  allies.  Hymenomycetes  is  another  name 
which  has  been  given  to  this  group : it  refers  to  a peculiar  struc- 
ture common  to  the  whole,  which  is  denominated  the  Hymenium, 
[§  600,  fig.  a.  c.]  It  was  probably  to  some  of  these  plants  that 
the  old  Greek  word  ( mykes ) yincriQ,  and  the  modern  French 
champignon,  or  field-pinion,  were  originally  applied,  [§  444]: 
hence  Mycetes,  or  Mycelales,  would  be  very  fit  collective  terms, 
did  not  one,  derived  as  above  from  a normal  genus,  afford  a 
preferable  denomination. 
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(597.)  The  genera  contained  in  this  present  order  are  esteemed 
the  only  true  Fungi  by  many  writers ; those  which  form  the  pre- 
ceding orders  being  excluded,  and  called  by  other  names.  Such 
a scheme  does  not,  however,  appear  to  be  advantageous  either  as 
an  artificial  index,  or  as  a natural  arrangement.  Hence,  the 
word  Fungus  is  here  used  in  its  most  familiar  and  extended 
signification,  as  the  name  of  a large  group  or  class,  of  which  the 
Bole  tales  or  Mushrooms,  the  Tuber  ales  or  Puff-balls,  and  the 
Mucedinales  or  Mildews,  are  esteemed  the  constituent  orders. 

(598.)  Several  of  the  types  in  the  preceding  order  not  only  pre- 
figure, but  so  nearly  approach  the  characteristic  structures  of  the 
present,  that  the  faintly  drawn  line  of  demarcation  has  sometimes 
included  them  in  this  division,  and  sometimes  in  that;  so  like- 
wise it  is  found,  in  this  present  order,  that  the  various  types  of  its 
boundary  section  have  the  distinctive  and  peculiar  forms  so  im- 
perfectly developed,  that  their  location  seems  questionable,  and 
their  present  arrangement  is  founded  rather  on  negative  than  on 
positive  characters.  The  Sclerotiacece  and  Phallacece  are  ex- 
amples of  the  first,  the  Tremellacece  of  the  second,  proposition. 

(599.)  These  inosculations,  it  will  be  noted,  are  not  peculiar  to 
this  or  to  any  other  order,  but  are  common  to  all.  The  organs 
which  are  developed  in  the  normal  groups  of  the  Boletales,  are 
quite  as  peculiar  and  distinctive  as  those  which  characterize  the 
preceding  orders.  But  here,  as  there,  although  most  distinct  in 
the  normal  genera,  the  distinctions  wane,  and  the  strong  contrasts 
disappear  in  the  conterminal  types  and  genera. 

(600.)  The  external  organs  or  members  developed  in  these 
fungi  are,  the  volva,  or  wrapper  [fig.  a,  b,  a,  a],  which  supersedes 
the  peridium  and  perithecium  of  the  Tuberales.  The  velum,  or 
veil  [fig.  a,  b.  b,b],  which,  when  ruptured,  becomes  the  annulus, 
collar,  or  ring,  [fig.  a,  b;  d,  a;  e,  c;  g,  c].  In  the  early  stages  of 
growth,  the  veil  covers  the  hymenium,  or  fruit-fold  [a,  c;  b,  c]; 
between  the  plates  or  within  the  pores  of  which  are  situated 
small  lengthened  cells  or  tubes,  called  asci  [§  614,  fig.  h ].  The 
asci  are  present  in  most  of  the  Boletales,  and  they  contain,  as  in 
the  sphserinae,  the  Sporidia  or  Spore  cases.  The  hymenium,  or 
fruit-fold,  is  attached  to,  or  forms  part  of,  the  pileus,  or  cap  [a,  e; 
b ,d;  D,b,  &c.];  and  the  pileus,  or  cap,  is  often  supported  by  a 
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stipes,  or  stalk  [a,/;  e, a,  &c.],  and  the  fleshy  part  is  sometimes 
called  its  receptacle. 


a.  Agaricus  imperials  (or  Amanita  muscaria),  full  grown,  b.  Ditto 
in  a young  state. 

a.  a.  Volva,  or  wrapper,  burst.  (b)  The  veil  become  the  ring  or 
collar,  annulus.  ( c ) The  hymenium.  ( e ) The  pileus,  covered  with 
warts  formed  by  fragments  of  the  ruptured  volva.  (/)  The  stipes. 

b.  a.  The  volva  bursting.  (A)  The  veil  still  attached  to  the  edge  of 
the  pileus,  and  covering  the  hymenium.  (c)  The  hymenium.  (d)  Sec- 
tion of  the  pileus,  shewing  the  solid  receptacle  distinct  from  the  hyme- 
nium. ( e ) Section  of  the  stipes. 

c.  Spores. 

d.  Section  of  e,  to  shew  the  annulus  (a);  the  solid  receptacle  (6); 
and  the  lamellated  or  gill-like  structure  of  the  hymenium  (c.) 

e.  Agaricus  campestris,  full-grown.  f.  Ditto,  in  a young  state. 

e,  a.  Stipes.  (A)  Pileus.  (c)  Annulus,  (d)  Lamellated  hymenium. 

g.  Another  view  of  the  same  species,  the  references  as  in  e. 

h.  A dried  specimen  of  Agaricus  pratensis,  the  common  champignon. 

i.  A nodule  of  iron  pyrites,  having  a fungoid  shape. 

(601.)  In  some  of  the  more  elaborately  constructed  fungi  all 
these  organs  are  present,  but  in  others  they  are  variously  blended, 
or  abortive;  and  upon  the  differences  observable  in  their  develop- 
ment the  order  has  been  distributed  into  sections,  types,  and 
genera. 

(602.)  When  the  centripetal  and  centrifugal  forces  are  balanced, 
both  the  stipes  and  the  pileus  are  equally  evolved  ; but  when  either 


•230 


OUTLINES  OF  FUNGOLOGIA. 


predominates,  the  evolution  of  the  axis  and  the  radius  are  favored 
in  turn.  Thus,  sometimes,  the  axis  is  inordinately  developed,  and 
the  pileus  assumes  the  form  of  the  stipes,  as  in  the  Clavariacece. 
At  others  the  pileus  becomes  unilateral;  and  again,  when  the 
radial  force  is  further  predominant,  the  stipes  becomes  altogether 
lost,  as  in  the  Auriculariacece,  Exidiacece,  and  in  many  of  the 
Boleti,  and  Agar  id. 


TREMELLINE. 

(603.)  Dillenius  gave  the  name  Tremella  to  an  incongruous 
group  of  plants,  which  agreed  in  few  other  particulars  than  their 
gelatinous  and  tender  substance,  and  the  tremulous  motions  they 
exhibited  on  the  slightest  external  agitation.  Some  of  these  mis- 
understood vegetables  are  fungi,  some  Algae,  and  some  considered 
such,  are  not  plants  at  all.  ence,  as  they  were  respectively  ex- 
amined by  subsequent  naturalists,  the  Tremellae  were  arranged  by 
one  author,  as  by  Linnaeus,  with  the  Algae  ; and  by  another,  as  by 
Persoon,  with  the  Fungi ; while  a third  party,  as  Smith,  perceiv- 
ing their  doubtful  affinities,  designated  them  Algae  ambiguae.  Those 
which  are  truly  flags  have  been  already  described  amongst  the 
Nostochine  [§  149,  et  seq.~\\  those  that  are  determined  to  be 
fungi  will  be  included  in  the  section  Tremelline. 

(604.)  The  former  undetermined  nature  of  these  plants  led 
many  persons  to  doubt  whether  they  were  vegetables  at  .all,  which 
doubts  were  strengthened  by  various  other  matters  being  con- 
founded with,  and  mistaken  for  Tremellas.  Thus,  Withering  has 
shewn  several  specimens  of  supposed  Tremella  to  be  only  the 
remains  of  frozen  frogs ; and  others  have  been  deceived  into  col- 
lecting, for  these  fungi,  the  jelly-like  lumps  of  skin  and  bones 
which  are  disgorged  by  herons,  and  other  birds.  The  above  will 
shew  the  confusion  in  which  these  plants  were  formerly  involved, 
and  from  which  they  have  been  rescued  by  the  labours  of  modern 
mycologists.  They  will  also  serve  as  illustrations  of  the  precious 
materials  from  which  Paracelsus  and  other  alchymists  endeavoured 
to  extract  their  boasted  panacea,  or  elixir  of  life.  Geoffrey 
states,  that  from  these  substances  it  was  also  hoped  the  universal 
solvent  might  be  procured.  The  unknown  being  mistaken  for  the 
wonderful,  the  obscurity  of  these  plants  was  considered  decided 
evidence  of  some  important  mystery  being  concealed  by  them. 

(605.)  Tremellacee.  Hymenula  and  Tremella , with  their 
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respective  allies,  form  two  subtypes,  the  Hymenulidce  and  Tre- 
viellidce,  which  together  constitute  the  type  Tremellacece.  Most 
of  these  plants  are  common,  abounding  on  the  trunks  of  trees, 
fallen  branches,  and  decaying  wood.  By  our  foresters  they  are 
variously  named,  according  to  their  forms  and  consistences, 
“ Witch-guts,”  “ Witch-meat,”  and  “ Witches’-butter.” 

(606.)  HymenulidcB.  Hymenula,  the  normal  genus  of  this 
subtype,  has  received  its  name  from  the  circumstance  of  the  com- 
plex structure  prevalent  in  the  order  generally,  being  in  it 
reduced,  as  it  were,  to  the  Hymenium  alone,  within  which  the 
sporidia,  destitute  of  asci,  are  contained.  The  Hymenulse,  thus 
reduced  to  the  simplest  state  possible  in  the  Boletales,  have  a good 
deal  the  aspect  of  some  sclerotia,  especially  Sclerotium  durum ; 
and  hence  they  very  properly  bound  the  order.  The  distinctive 
characters  of  the  subtype  will  be  found  “ in  the  leathery  or  waxy 
consistence  of  the  plants  it  includes,  and  in  the  sporidia  being 
often  obsolete.” 

(607.)  TremellidcE.  Tremella,  the  quaking  mould  (from  tremo, 
to  tremble),  and  Dacrymyces,  the  tear-mould  (from  Saicpv,  a tear, 
and  fivKrig,  a fungus,)  one  of  the  wood-destroying  fungi  which 
commit  such  havoc  among  timber  whenever  allowed  to  gain  a 
settlement,  may  serve  as  examples  of  the  subtype  Tremellidce, 

Tremella  mesenterica. 


which  is  most  readily  distinguished  from  the  Hymenulidae  by  the 
more  gelatinous  consistence  of  the  receptacle ; but  the  hymenium 
being  naked,  and  mostly  fruitful  on  both  sides,  forms  the  more 
important  character.  None  of  the  Tremellse  are  known  to  be 
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hurtful:  they  are  very  mucilaginous ; and  are  said  to  be  refrigerant ; 
but,  being  devoid  both  of  smell  and  taste,  are  not  employed  either 
as  food  or  as  medicine.  Tremella  mesenterica  is  reported  to  dye 
yellow,  and  T.  fimbriata  to  afford  another  dye-stuff.  These  plants 
vary  extremely,  according  to  the  soil  and  season  in  which  they 
grow.  On  moist  timber  and  in  wet  weather  they  are  deliquescent, 
and  resemble  the  Palmellae  and  Nostocs;  in  droughts,  they  shrivel 
up,  and  become  as  scaly  as  Lichens.  In  general  they  are 
short-lived  plants,  disappearing  in  the  course  of  a few  weeks  ; but 
some  species  seem  to  be  perennial.  They  are  most  common  to- 
wards the  end  of  autumn,  and  in  the  early  part  of  spring.  Some 
flourish  during  the  winter. 

(608.)  The  Tremellidce  and  Hymenulidce,  sometimes  considered 
as  perfectly  distinct  groups,  are  here  associated  to  form  the  type 
Tremellace.®,  of  which  the  following  are  the  diagnostic  signs. 
“ Plants  gelatinous,  waxy  or  coriaceous  ; Hymenium  scarcely  dis- 
tinguishable from  the  other  parts ; so  that  it  is  sometimes  equally 
fertile  on  every  side,  and  sometimes  the  sporidia  are  obscure,  if 
not  abortive.” 

(609.)  Exidiace;e.  The  Judas' -ear , Exidia  Auricula  Judce,  is 


a well-known  example  of  the  type  Exidiace.*,  of  which  it  is  the 
normal  genus,  and  to  which  it  gives  its  name.  The  Exidiae  and 


c.  A section  much  magnified,  to  shew  the 
hymenium. 


a.  Two  plants  growing  together. 

b.  Another  reversed. 


Exidia  auricula  Judae 


C 
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their  allies,  Lemalis  and  Hirneola,  differ  from  the  preceding  and 
succeeding  types,  by  having  the  receptacle,  which  is  irregular  and 
submarginate,  fertile  only  on  one  side,  and  by  the  fructifying  sur- 
face being  superior. 

(610.)  The  Auricula  Judcc,  which  received  its  name  from  its 
resemblance  to  the  human  ear,  was  once  held  in  much  repute  for 
its  medicinal  properties.  It  is  an  astringent;  and,  in  the  form  of 
infusion  or  decoction,  is  said  to  be  useful  as  a lotion  in  ophthalmia, 
and  as  a gargle  in  sore  throats,  accompanied  with  relaxation.  A 
poultice  made  by  steeping  the  fungi  in  milk  or  vinegar,  has  been 
also  recommended  as  an  external  application,  in  similar  cases. 

(611.)  CyphellacejE.  Cyphella  (the  cave-stool),  Helotium 
(the  head-stool),  and  Guepinia  (a  genus  so  named  in  honour  of  M. 
Guepin),  form,  together,  a small  type  denominated  the  Cyphel- 
laceje,  which  is  distinguished  from  both  the  preceding,  by  having 
a dry  membranaceous  receptacle,  with  the  hymenium  inferior,  and, 
consequently,  being  fertile  only  on  the  lower  surface 

(612.)  The  three  types  Cyphellacece,  Exidiacece , and  Tremel- 
lacece,  which  differ  among  themselves  by  having  superior,  inferior, 
and  amphigenous*  or  obscure  hymenia,  are  associated  by  the 
following  common  characters,  and  form,  collectively,  the  section 
Tremellin;e.  These  are  membranaceous  or  gelatinous  fungi,  of 
a floccose  structure.  Shape  irregular,  hymenium  confounded  with 
the  receptacle.  Asci  none. 

(613.)  The  progressive  evolution  of  the  organs  peculiar  to  the 
Boletales,  and  which  are  characteristic  of  the  order,  forms  a curi- 
ous subject  for  contemplation,  even  in  the  few  stages  through 
which  it  has  in  this  section  passed.  At  first,  in  the  Hymenulidce , 
the  receptacle  and  hymenium  are  so  blended  together,  that  the 
whole  plant  may  be  esteemed  to  consist  of  the  latter  alone ; for 
even  the  sporidia  are  sometimes  absent ; and  no  other  organs  are 
evolved.  In  the  Tremellidce  the  hymenium,  notwithstanding  it  is 
confounded  with  the  receptacle,  is  abundantly  fertile  of  sporidia, 
fructifying  in  every  part.  In  the  Exidiacece  and  Cyphellacece,  the 
receptacle  and  hymenium,  though  still  confused  and  indeterminate, 
become  somewhat  more  distinct,  the  fructification  being  restrained 
to  especial  parts ; in  the  one  to  the  lower,  in  the  other  to  the 
upper  surface;  and  furthermore,  although  in  this  section  no  asci 


* Amphigenous,  fruit-bearing  on  both  sides. 
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are  formed,  the  tubules  in  Exidia,  from  which  the  sporidia  are 
elastically  ejected,  may  be  considered  the  forerunners  of  those 
organs,  if  they  are  not  really  their  rudimental  states. 

HELVELLINJE. 

(614.)  In  the  Helvellinse,  the  asci,  which  are  foreshadowed  by 
the  tubules  of  Exidia,  and  which  are  common  in  the  Sphaerinae  or 
Pyrenomycetes,  but  which  are  unknown  in  the  Bovistinae,  Tube- 
rinae,  and  Tremellinae,  again  appear,  and  are  fully  and  generally 
developed,  forming  an  important  diagnostic  sign.  Their  presence 
in  the  Sphcerince  has  led  some  botanists  to  associate  those  fungi 
with  the  Boletales,  under  the  name  of  Ascomycetes;  while  the 
sections  Tuberince  and  Bovistince , with  respect  to  their  destitution 
of  asci,  and  being  simply  sporidiferous,  have  been  contrasted,  and 
termed  Sporomycetes.  Such  a distribution  is,  however,  very 
faulty;  for,  not  only  are  other  fungi,  such  as  the  Phallcicece,  more 
closely  allied  to  the  Boletales  than  are  the  Sphcerince,  but  the 
whole  of  the  Tremellinae,  and  part  of  the  Clavariacece,  which  are 
included  among  the  ascomycetes,  are  entirely  destitute  of  asci ; 


Helvetia  leucophcea. 


(а)  An  entire  plant. 

(б)  Portion  of  the  superior  hymenium 
with  the  asci,  containing  the  sporidia. 

(e)  A section  of  the  stipes. 

Grev.  143. 


and  hence,  if  such  a scheme  were  truly  followed,  would  be  severed 
from  their  natural  allies,  and  associated  with  the  M ucedinales,  and 
other  sporomycetes.  These  speculative  systems  are  worthy  no- 
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tice,  as  affording  different  views  of  important  objects,  which  can 
never  be  contemplated  from  too  many  points ; but  if  such  views 
alone  were  taken,  they  would  give  very  imperfect  and  partial 
glimpses  of  any  science. 

(615.)  The  Helvellin^  have  been  separated,  by  Fries,  into  two 
groups  of  equal  rank ; but,  notwithstanding  a strong  desire  to  hold 
as  closely  as  possible  to  his  arrangement,  the  distinctive  charac- 
ters, as  given  in  his  * Systema  Orbis  Vegetabilis,’  a most  admirable 
and  very  learned  work,  do  not  seem  to  justify  the  division,  and 
therefore  it  is  not  here  adopted. 

(616.)  The  Helvellince  are  distinguished  from  the  preceding- 
section,  the  Tremellinse,  by  being  ascigerous;  and  from  the  suc- 
ceeding section,  the  Agaricinae,  by  not  having  an  inferior  hyme- 
nium.  The  latter  part  of  the  definition  used  until  lately  to  be 
expressed  in  the  positive  form,  the  hymenium  being  described  in 
the  Helvellinse  as  superior;  but  Fries  has  endeavoured  to  dis- 
tinguish a modification  of  the  superior  hymenium,  which  occurs  in 
Clavaria  620],  and  its  allies,  from  that  form  which  is  common 
in  Helvella,  Peziza,  &c.  The  latter  alone  he  allows  to  be  supe- 
rior, the  former  he  denominates  amphigenous ; a term  which 
indicates  a duplex  fructification.  But  although,  in  some  of  the 
Clavariaceee,  the  whole  of  the  club-shaped  receptacle  is  covered 
by  the  ascigerous  hymenium,  and  the  pileus  and  stipes  are  undis- 
tinguishable ; in  others,  there  is  a head  separate  from  the  stem,  and 
the  hymenium  is  confined  to  the  upper  end ; a position  equivalent 
to  that  of  the  hymenium  in  Helvella,  and  differing  no  more  from 
that  normal  genus  than  does  its  position  in  Peziza.  In  Peziza 
the  centre  of  the  receptacle  is  depressed,  and  the  hymenium  is 
contained,  as  it  were,  in  a cup,  while  in  Clavaria  the  centre  is  ele- 
vated, and  the  hymenium  becomes  spread  over  the  superior  or 
outer  surface  of  a club.  In  the  Tremellaceee  alone  does  the 
hymenium  appear  to  be  truly  amphigenous. 

Helvella  leucophoea  and  H.  mitra,  are  both  esculent;  indeed  none 
of  the  Helvellinse  are  noxious. 

(617.)  Clavariaceee.  The  branching  or  club-shaped  forms  of 
the  Clavariaceee,  combined  with  their  often  polished  and  coralline 
appearance,  led  the  older  naturalists  to  consider  them  not  fungi, 
but  to  associate  them  with  the  corals  which  were  then  esteemed 
vegetables,  and  denominated  Lithophytes.  Even  so  late  as  the 
time  of  Tournefort  this  error  prevailed;  and  it  is  to  Holmskiold 
and  Persoon  that  we  chiefly  owe  our  present  knowledge  of  the 
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true  nature  of  these  plants.  The  type  to  which  Clavaria  gives  the 
collective  name  includes  three  subtypes,  the  Pistillaridce,  Clava- 
ridce,  and  Mitrulidce,  which  are  associated  by  the  following  cha- 
racters, which  are  common  to  the  whole,  “ receptacle  elongated, 
with  a tendency  to  a cylindrical  form,  sometimes  simple,  some- 
times branched,  not  margined.  Hymenium  superior,  (in  the  state 
called  by  Fries  amphigenous,)  asci  mostly  present,  fixed.” 

(618.)  Pistillaridce.  Pistillaria  and  its  allies,  which  are  the 
least  removed  from  the  Tremellinse,  partake  more  of  their  charac- 
ters than  do  any  of  the  other  Clavariaceous  fungi ; for,  although 
sometimes  horny,  they  are  often  of  a soft  waxy,  or  jelly-like 
consistence.  The  asci  are  likewise  very  obscure,  and  frequently,  if 
not  always,  obsolete.  In  the  normal  genus  the  naked  sporidia 
emerge  at  the  end  only,  although  the  whole  surface  is  covered  with 
the  hymenium.  In  Typhula,  which  has  been  so  named  from  its 
resemblance  to  the  reed-mace,  the  hymenium  is  confined  to  the 
extremity  of  the  club,  and  the  asci,  though  not  abortive,  are  very 
obscure ; and  hence  it  has  been  sometimes  described  as  having 
none. 

(619.)  It  has  probably  been  owing  to  different  mycologists 
examining  specimens  of  these  plants  in  more  or  less  perfect  states, 
that  the  discrepancies  have  occurred  which  so  much  vary  the 
genera  associated  in  each  subtype ; some  putting  Calocera,  the 
fair-horn-mould  (from  KaXog  fair,  and  Kepag  a horn),  along  with 
Pistillaria,  in  which  the  asci  are  obliterated,  and  others,  along 
with  Clavaria,  in  which  they  are  most  distinct. 

(620.)  Clavaridce  In  Clavaria,  and  its  allies,  Gotnphora , 

(a)  Plant  of  Clavaria  cristata,  lessened. 

(A)  Portion  of  stem  transversely  di- 
vided. 

(e) of  hymenium,  shewing 

thecae  and  sporidia  magnified. 

Gre  v.  190. 


Hericium,  &c.  “ the  asci,  which  are  distinct,  are  short,  and  the 
receptacle  and  hymenium  are  confluent.”  The  hymenium,  as  in 
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Clavaria,  often  covers  the  entire  surface.  Hericium  and  Gomphora 
are  separated  from  Clavaria  by  Fries,  and  formed  into  a distinct 
group. 

(621.)  All  the  Clavaria  are  esculent,  and  some  are  much 
esteemed  as  food.  Clavaria  ragosa  is  commended  by  Sowerby, 
for  its  “ agreeable  taste,  like  that  of  the  common  mushroom  ; Cla- 
varia fiava  is  said  to  be  delicious;  and  C.  pyxidata  tolerably  good. 
C.  cinerea  is,  however,  the  species  most  frequently  eaten  on  the 
continent,  yet,  probably  only  from  its  being  more  abundant  than 
pyxidata,  rugosa,  fiava,  and  corall'uides.  In  Italy  these  plants 
are  called  ‘ Ditola  rosea,'  bianca,  &c.,  referring  to  their  colour; 
and  in  France,  barbe  de  bouc,  espignelles,  and  diables.  Accord- 
ing to  the  accounts  given  by  Persoon  of  the  continental  mode  of 
cooking  these  fungi,  it  would  be  strange  indeed  if  they,  or  any 
other  innoxious  matters,  were  not  edible.  He  says  they  are 
“ stewed  for  an  hour  with  butter,  pepper,  and  salt,  and  then  put 
into  a gravy  sauce,  or  a fricassee  of  fowls.” 

“ The  pungent  mustard  and  the  hot  cayenne, 

Will  palatable  make  the  tough  old  ewe.” 

Loureiro,  when  travelling  in  China,  found  an  eatable  species  of 
Clavaria  growing  upon  elephant’s  dung. 

(622.)  Mitrulida.  Mitrula  (the  mitre-mould),  Spathula  (the 
spathulet),  and  Geoglossum  (the  earth-tongue),  afford  three  ad- 
mirable examples  of  change  of  shape,  the  last-named  being  simple, 
and  like  a tongue  or  club,  the  second  flattened,  and  the  other 
severed  into  two  branches,  like  a mitre,  thus  approaching  the 
ramified  structure  of  some  of  the  Clavaria,  [§  620.]  The  above 
genera  are  associated,  and  the  subtype  distinguished  by  having  the 
hymenium  discrete,  and  the  asci  long.  The  hymenium  likewise 
is  only  terminal,  and  the  head  is  separate  from  the  stem. 

(623.)  Pezizaceje.  Pezita  and  Pezica  (from  w^irj/e  and 
ttiZucoq,  a traveller  on  foot),  are  old  names  given  by  Pliny  to  a 
group  of  fungi  not  elevated  on  stalks;  such  as  with  us  are  often 
called  footless  stools.  The  modern  word,  Peziza,  is  a corruption 
of  the  latter  term,  and  is  applied  to  designate  a very  large  genus, 
which,  having  been  distributed  into  several  subgenera,  will  pro- 
bably hereafter  be  considered  a subtype.  At  present,  however, 
the  genus  Peziza  had  better  remain  entire ; for,  although  several 
schemes  have  been  proposed  for  its  subdivision,  their  diagnostic 
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signs  do  not,  on  the  whole,  appear  sufficiently  important  to  demand 
its  disintegration. 

(624.)  The  most  important  genera  associated  with  Peziza  in 
the  type  Pezizaceee  are  Stictis  (the  sunk-mould),  and  Ditiola  (the 
down-rot.)  These  two  genera  give  names  to  two  of  the  subordi- 
nate groups  of  the  Pezizaceee,  which  it  has  been  proposed  to 
distinguish  from  the  more  immediate  allies  of  Peziza. 

(625.)  Fries  states  that  in  the  first  group  (the  Stictidee),  the 
receptacle  is  obliterated,  and  the  hymenium  immersed. 

(626.)  That  in  the  second  (the  Ditiolidcc),  the  receptacle  is 
sublenticular,  and  never  closed. 

(627.)  That  in  the  third  (the  Pezizidee),  the  receptacle  is  cupu- 
late  and  closed  during  early  growth. 

(628.)  In  all  the  hymenium  is  margined;  and,  this  combined 
with  the  character  derived  from  the  shape  of  the  receptacle,  which, 
although  various,  is  never  pileiform  (cap-like),  will  constitute  the 
diagnostic  signs  between  the  Pezizaceee  and  the  following  type. 

(629.)  The  Ditiolce  are  gregarious  fungi,  which  grow  in  pro- 
fusion on  various  kinds  of  immature  timber,  especially  on  deal 
and  on  barked  fir-trees.  They  are  of  a firm  structure  and  in- 
odorous, and  are  remarkable  for  flourishing  upon,  and  aiding  in, 
the  destruction  of  dry  timber.  Their  minute  fibrillse  pierce  be- 
tween the  fibres  of  the  wood,  separate  and  soften  them,  and  bring 
on  a premature  decay;  for,  the  further  they  insinuate  themselves, 
the  more  easily  can  moisture  gain  access ; and,  as  the  successive 
crops  of  spores  become  developed  within  these  chinks,  larger  and 
larger  clefts  are  made.  A species  of  Ditiola,  the  radicata,  is  one  of 
those  wood-destroying  fungi  which  are  commonly  known  as  dry-rot. 

Fungi  such  as  these,  which  penetrate  through  bark  and  wood,  or 
others,  the  spores  of  which  being  absorbed  by  the  roots,  are  con- 
veyed into  the  very  heart  and  diffused  throughout  the  entire  sub- 
stance of  the  vegetable  body,  where,  when  it  is  in  a weak  or  sickly 
state,  they  germinate  and  grow — have  a power  of  disintegrating 
timber,  and  rending  the  trunks  of  even  the  strongest  trees,  of 
which  persons,  not  accustomed  to  watch  their  progress,  can  form 
but  very  faint  conceptions.  Perhaps  the  following  two  accidental 
expreiments  may  give  some,  though  a very  imperfect,  idea  of  the 
force  with  which  they  act.  At  different  times,  several  of  the  stones 
in  the  pavement  in  the  town  of  Basingstoke  were  observed,  day 
by  day,  to  be  rising  gradually  from  their  beds,  until  they  were  some 
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inches  above  the  ordinary  level ; under  one  of  these,  which  weighed 
seven  pounds,  a large  mushroom  was  found,  that  measured  a foot 
in  circumference.  It  is  now  in  the  possession  of  J.  Simonds,  Esq.* 
The  other  case  is  recorded  by  Mr.  Joseph  Jefferson  ; who  says,  a 
toadstool,  six  or  seven  inches  in  diameter,  raised  a large  pavino- 
stone  an  inch  and  a half  out  of  its  bed;  and  the  mason,  who  had 
the  contract  for  paving,  was  much  enraged  at  the  idea  that  a weak 
fungus  should  have  lifted  so  heavy  a weight.  But  his  uneasiness 
was  much  increased,  and  even  his  alarm  excited,  when,  about  a 
month  after  the  injury  had  been  repaired,  the  adjoining  stone 
was  elevated  in  a similar  manner,  and  two  mushrooms,  not  quite 
so  large,  were  found  beneath  it ; for  it  seemed  doubtful  whether 
the  whole  town  of  Basingstoke  might  not  want  re-paving  during 
the  term  of  his  contract.  The  stones  were  nearly  of  the  same  size, 
each  being  about  twenty-two  inches  by  twenty-one  ; the  last  raised 
being  tried,  weighed  eighty-three  pounds.  How  great  then  must 
the  distensile  and  rupturing  power  of  fungi  be,  that  grow,  and 
distend  themselves  within  the  trunks  of  trees,  and  of  other  weaker 
plants ! 

(630.)  Peziza,  the  normal  genus,  is  the  largest  and  most 
important  included  in  the  type.  It  consists  of  300  species, 
which  have  been  distributed  into  the  four  subgenera,  Aleuria, 
Lachnea,  Phialea,  and  Helotium.  Peziza  (or  Lachnea)  coccinea, 
is  a most  splendid  fungus.  In  beauty  of  form  and  richness  of 
colouring,  it  is  second  to  none.  The  interior  of  the  cup  is  of  the 
finest  carmine,  the  outer  surface  white  and  downy.  Greville  says, 
“ without  much  poetical  exaggeration,  this  beautiful  Peziza  seems 
to  be  clothed  with  a fur  robe  lined  with  the  richest  velvet.”  It  is 
truly  one  of 

“ The  beauties  of  the  wilderness, 

That  make  so  gay  the  solitary  place, 

Where  no  eye  sees  them.” 

(631.)  Peziza  aeruginosa  is  also  a remarkable  species.  Its 
colour  is  of  a deep  verdigris  green,  which  is  of  equal  intensity 
throughout  its  whole  substance ; it  possesses  the  curious  property 
of  staining  the  wood  upon  which  it  grows  to  the  depth  of  two 
inches  or  upwards,  of  the  same  colour  with  itself.  Greville  ob- 
serves, that  this  extraordinary  property  forms  a most  useful  cha- 
racter of  the  Peziza  aruginosa  for,  so  variable  is  it  in  other 

* Basingstoke;  July  3,  1830.— Hampshire  Advertiser. 
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respects,  that  even  its  genus  has  been  considered  doubtful.  Such 
pieces  of  discoloured  wood  are  not  unfrequently  met  with  in  groves 
and  forests;  some  of  the  larger  masses,  however,  which  are  stained 
green  throughout,  probably  owe  their  discolouration  to  some  other 
cause. 

(632.)  The  Pezizce,  in  general,  are  of  a tough  leathery  consist- 
ence, and  not  esteemed  as  food.  Persoon,  however,  says  that  the 
larger  ones,  dressed  in  the  same  manner  as  the  Morels,  may  be 
eaten  without  fear.  The  Pezizse  emit  their  smoke-like  sporules 
from  their  cupped  receptacles,  in  the  same  manner  as  some  of  the 
Lycoperdons. 

(633.)  Helvellace^e.  Small  savoury  potherbs  were  by  the 
ancients  called  Heluellae  (or  Helvellse),  a word  derived  from 
helluo,  a glutton,  or  the  verb  helluor,  “ to  gormandize,”  because 
they  stimulate  the  appetite.  The  same  term  appears  to  have  been 
applied  by  Cicero  to  certain  sapid  fungi ; whether  or  not  to  our 
modern  eatable  Helvellee,  is  unknown  : but,  however  this  may  be, 
the  name  has  been  adopted,  and  is  peculiarly  fitted  for  the  com- 
mon denomination  of  a type  which  contains  some  of  the  most 
delicious  mushrooms  that  epicures  desire,  and  to  encourage  the 
growth  of  which  whole  forests  have  been  burned. 

(634.)  Morchella,  Verpa,  and  Leotia,  are  genera  associated 
with  Helvella  to  form  the  type  Helvellace;e.  They  agree  in 
having  a pileiform  or  cap-like  receptacle,  which  is  never  closed. 
The  hymenium  also  in  these  plants  is  immarginate. 

(635.)  Helvella,  as  now  generically  defined,  does  not  include 
fungi  so  much  prized  by  modern  epicures  as  the  allied  genus 
Morchella : some  few,  however,  are  still  esteemed.  Helvella 
crispa,  is  said  to  be  excellent  as  an  article  of  cookery.  H. 
lacunosa,  which  is  often  confounded  with  it,  although  edible,  is  by 
no  means  so  good.  H.  esculenta  has  a fine  flavour,  and  is  fre- 
quently substituted,  and  commonly  eaten  for  the  true  morel ; but 
it  is  far  inferior  to  that  celebrated  fungus.  Its  qualities  are  nearly 
the  same  as  those  of  the  morel ; and  it  is  popularly  confounded 
with  it  in  Sweden,  Germany,  and  other  places.  In  Sweden  both 
are  called,  indifferently,  Stenmurkla,  and  in  Germany,  Gemeine 
Morchel,  and  Stockmorchel.  H.  infula , the  true  H.  mitra  of 
Ruppius  and  the  older  botanists,  is  also  esculent;  indeed,  none  of 
the  species  are  poisonous,  or  in  any  respect  hurtful : but,  with  the 
exception  of  those  above  named,  they  are  in  general  insipid  and 
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inodorous.  The  Helvellse  are  permanent,  somewhat  fragile  fungi, 
growing  upon  the  earth,  or  upon  very  wet  wood,  and  are  chiefly 
found  in  the  autumn. 

(636.)  Verpa  is  the  connecting  link  between  this  type  and  the 
preceding,  through  the  genus  Vibrissea  of  the  DitiolicJce,  to  which, 
according  to  Fries,  it  is  allied. 

(637.)  Leotia  is  a name  given  by  Sir  John  Hill,  without  any 
known  reason,  to  a group  of  fungi  which,  like  their  allies,  are 
innoxious,  and,  in  general,  devoid  both  of  smell  and  taste.  Hence 
they  are  not  eaten,  with  the  exception  of  one  species,  the  L.  amara, 
a native  of  Cochin-china,  which  is  said  to  be  deprived  of  its  bitter- 
ness, and  rendered  eatable,  by  long  stewing.  {Loudon.) 

(638.)  Morchella,  a name  formed  by  Dillenius,  from  the  German 
Morchel,  designates  the  genus  in  which  the  delicious  morels  are 
found.  Morchel  seems  to  be  derived  either  from  mark,  a word 
signifying  dark,  in  the  dialect  of  Lower  Germany,  or  from  the 
German  moor,  a moor  or  morass.  There  are  several  species  of 
morel,  none  of  which  are  poisonous,  but  some  are  barely  esculent, 
while  others  are  most  grateful  to  the  palate ; and  others,  again, 
so  vapid  and  watery,  and  so  soon  becoming  foetid,  as  to  be 
wholly  unfit  for  food.  Morchella  esculenta,  patula,  and  deli- 
ciosa,  especially  the  latter,  are  the  species  most  esteemed.  As 
condiments,  they  are  among  the  most  valuable  of  the  fungi. 
They  are  seldom  eaten  alone,  or  cooked  when  fresh,  but  are 
dried ; and  may  thus  be  preserved  for  months,  and  even  years, 
and  are  employed  from  time  to  time  as  an  ingredient  in  soups 
and  sauces.  Persoon,  however,  commends  them  when  stewed  for 
an  hour  with  butter,  pepper,  salt,  parsley,  and  ham,  in  a good 
gravy  ; when  nearly  done,  the  yolks  of  a few  eggs  should  be  added, 
and  a little  cream  : they  are  served  either  by  themselves,  or  on  a 
buttered  toast.  Paulet  gives  directions  for  stuffing  morels  with 
savoury  viands,  such  as  pickled  pilchards,  craw-fish,  the  flesh  of 
fowls,  &c.  and  says,  after  they  are  broiled,  they  are  to  be  served 
up  with  champaigne,  lemon-juice,  and  bread-crumbs. 

The  German  peasants,  who  found  it  a profitable  employment 
to  collect  morels,  having  observed  that  they  grew  most  freely 
and  abundantly  in  those  places  where  wood  had  been  burned, 
absolutely  set  fire  to  the  forests  in  many  places  to  favor  their 
propagation  ; and  to  such  an  extent  did  this  injurious  practice 
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proceed,  that  it  became  necessary  to  enact  severe  laws  for  its 
suppression. 

(639.)  The  three  types  Helvellucece,  Pezizacece,  and  Clavariacece, 
now  illustrated,  associate  to  form  the  section  Helvellin#:,  a 
section  which  includes  the  Elvellacei  and  Clavati  of  Fries,  which 
although  only  subordinately  distinct,  are  primarily  severed  by  him 
for  the  reason  already  given.  The  superior  ascigerous  hymenium, 
occasionally  assuming  the  amphigenous  form,  is  the  common  cha- 
racter in  which  these  types  agree,  and  by  which  the  section 
is  distinguished  from  those  that  precede  and  follow. 

AGARICIN*. 

(640.)  As  the  Rha,  or  Wolga,  gave  its  name  to  several  species 
of  Rhubarb,  ( e.g . the  Rha -barburum,  Rh  A-ponticutn,  &c.)  so 
from  Agarus,  a river  in  Sarmatia,  the  name  Agaric  (Agaricus, 
ayapucog)  was  derived,  and  given  to  certain  fungi  that  were  common 
on  its  banks.  It  is  more  than  probable,  from  the  descriptions 
of  Pliny,  that  the  ancient  Agarics  of  Sarmatia  were  identical  with 
some  of  the  species  still  included  in  the  modern  genus  Agaricus, 
the  most  extensive  and  important  in  the  section  to  which  it  affords 
a collective  name. 

(641.)  Amongst  the  Agaricin®  will  be  found  examples  of  the 
most  highly  developed  fungi  known ; plants  in  which  the  scheme 
of  construction  prevalent  in  the  class  appears  in  its  most  elabo- 
rate and  perfect  forms.  Agaricus  and  Boletus  are  indeed  the 
normal  genera  from  which  all  the  others  may  be  considered  as 
deviating  groups ; some  tending  towards  the  lower  Algae,  and 
some  towards  the  Lichenales,  while  these  are  unlike  anything  out 
of  their  class. 

(642.)  The  Agaricince  are  distinguished  from  the  two  other  sec- 
tions, in  the  order  Boletales,  by  having  their  hymenia  distinct, 
ascigerous,  and  inferior  characters  peculiarly  differential,  and 
contrasting  strongly  with  the  superior  ascigerous  hymenia  of  the 
Helvellinee  and  the  confused  sporidiferous  hymenia  of  the  Tre- 
mellinee. 

(643.)  Three  types  are  included  in  the  section  Agaricin;e,  of 
which  Auricularia,  Boletus , and  Agaricus,  are  the  normal  genera; 
and  hence  they  are  called  Auriculariacece,  Boletacece , and  Agari- 
cacece.  Fries  has  formed  a fourth  group,  by  associating  part  of  the 
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Boletacece  with  Radulum  of  the  Auriculariacece,  but  excepting 
that,  by  this,  his  quaternary  scheme  is  completed,  no  reason  can 
be  offered  for  separating  Fistulina  so  far  from  Boletus,  of  which 
genus  it  was  once  considered  to  be  a species. 

(644.)  AuRicuLARiACEiE.  Auriculciria,  the  ear-stool,  with 
Radulum,  Tlielephora,  and  Stereum,  form  the  type  Auriculariacece, 
the  distinctive  characters  of  which  will  be  found  in  the  structure  of 
the  hymenium ; for  in  all  it  is  either  tuberculate,  papillose,  or 
smooth. 

(645.)  Were  the  genera  numerous  that  are  included  in  this 
type,  three  subtypes  might  be  formed  from  the  above-named 
variations  in  the  structure  of  the  Hymenium.  Auricularia, 
Stereum,  and  Coniophora,  in  which  the  hymenium  is  smooth,  might 
be  associated  as  the  Auricularidce ; while  Thelephora,  in  which  it 
is  subpapillose,  and  Radulum,  in  which  it  is  tuberculate,  might  be 
esteemed  the  normal  genera  of  the  Thelephoridce  and  Radulidce. 
But,  although  both  Thelephora  and  Auricularia  contain  several 
subgenera,  or  tribes,  any  further  division  is  not  at  present  essential, 
and  therefore  not  to  be  commended. 

(646.)  Boletaceal.  Hydnum  and  Fistulina,  Polyporus  and 
Boletus,  Dcedalea  and  Merulius,  which,  with  various  other  allied 
genera,  are  included  in  the  type  Boletacea:,  afford  examples  of 
an  interesting  series  of  structural  gradations,  that  connect  the 
tuberculate,  papillose,  and  smooth  Auriculariacese,  with  the  plicate 
and  lamellate  fungi  of  the  following  type. 

(647.)  In  Hydnum,  and  its  allies,  Irpex  (the  rake-stool),  and 
Fistulina  (the  pipe-stool),  the  hymenium  is  subulate.  In  Boletus, 
and  its  allies,  Polyporus  and  Porotheleum,  the  hymenium  is 
porous.  In  Merulius  (the  wood-rot),  and  Dcedalea  (the  maze- 
stool),  the  hymenium  is  sinuate. 

(648.)  These  therefore  are  the  collective  characters  of  the  type, 
which  is  thus  distinguished  from  its  co-ordinates,  by  having  the 
hymenium  either  subulate,  porous,  or  sinuate. 

(649.)  These  gradations  of  structure  may  be  considered  charac- 
teristic of  three  subtypes,  as  they  certainly  are  of  three  stages  of 
development;  but,  although  the  Boletacece  may  thus  be  distri- 
buted into  the  minor  groups  Hydnidce,  Boletidce,  and  Merulidce, 
still  these  pass  so  insensibly  into  each  other,  that  the  distribution 
is  the  very  reverse  of  a division.  The  discrete  pipes  of  the  hyme- 
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nium  in  Fistulina  shew  the  close  connexion  of  the  Hydnidce  with 
the  Boletidce,  by  the  concrete  tubulous  pores  of  Boletus ; and  the 
simply  porous  hymenium  of  Polyporus  passes  into  the  sinuous 
hymenium  of  Dcedalea;  both  being  still  farther  alike,  in  having  the 
pileus  and  hymenium  concrete  and  homogeneous. 

(650.)  Hydnidce.  The  Hydna  (vdva,  or  oTSva,  of  the  ancient 
Greeks),  would  appear  to  have  been  tuberiform  fungi,  and  the  term 
hydnum  (or  vdvov,  from  oiSiu,  to  swell,)  to  have  been  equivalent  to 
the  tuber  of  the  Romans,  and  our  truffle.  It  is  therefore  probable 
that  this  name  was  not  applied  to  any  of  the  species  included  in 
the  modern  genus,  many  of  which  are  of  a loose,  bristly,  and 
flocculent  form,  often  resembling  spines,  or  dishevelled  hair. 

(651.)  The  subulae  forming  the  hymenium  in  these  plants,  and 
whence  they  have  been  popularly  called  spine-tools,  prickle-stools, 
&c,,  are  often  of  considerable  length,  giving  to  some  a mock- 
formidable  appearance,  which,  perhaps,  led  the  old  herbalists  to  con- 
sider them  noxious  plants  ; although  there  does  not  in  reality  seem 
to  be  much  occasion  for  Gerard’s  sarcastic  caution,  who  said, 
when  some  continental  visitors  recommended  their  use  as  food, 

“ I give  my  advice  to  those  that  love  such  strange  and  new  tangled  meats,  to 
beware  of  licking  honey  among  thorns,  lest  the  sweetness  of  the  one  do  not 
countervaile  the  sharpness  and  pricking  of  the  other.” 

Paulet  mentions  a poisonous  Hydnum : in  general,  how- 
ever, the  Hydnidce  are  innoxious,  and  several  of  the  genera  afford 
species  that  are  esteemed  as  food.  Those  of  a dark  colour,  De 
Candolle  states,  are  to  be  more  or  less  suspected.  Hydnum 
erinaceum  (the  hedgehog  prickle-stool),  which  is  found  growing 
upon  old  oaks,  forms  a common  article  of  food  in  the  Vosges, 
a range  of  mountains  separating  Lorraine  from  Alsace.  Hyd. 
corallbides  is  eaten  in  Piedmont  and  Tuscany,  and  the  H. 
Caput  Medusae  in  other  parts  of  Italy,  under  the  name  of  Fungo 
istrice.  H.  repandum  is  likewise  esculent,  as  are  also  H.  leoni- 
ninum,  a native  of  Sweden  ; and  H . auriscalpium,  which  is  indi- 
genous to  this  country,  growing  on  the  cones  of  fir-trees.  Hydnum 
album  has  somewhat  the  flavor  of  the  Chantarelle. 

(652.)  Fistulina  hepatica  (the  liver  Fistuline,  or  pipe-stool), 
which  is  parasitic  upon  the  trunks  of  old  oaks  and  other  trees,  is  ano- 
ther eatable  species,  which  on  the  continent  is  generally  esteemed. 
It  is  very  similar  to  a piece  of  bullock’s  liver;  and,  when  cut  into, 
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it  is  beautifully  marbled  with  red  and  white  streaks,  something 
resembling  a fine  piece  of  beef.  In  France  it  is  called  Foie  de 
baeuf,  Langue  de  bceuf.  Glue  de  chene ; and  in  Tuscany  Lingua  di 
castagno;  all  names  indicating  a common  agreement  as  to  its 
flesh-like  appearance : and  it  is  said,  when  cooked,  to  have  also  an 


a.  Piece  of  old  oak-bark  from 
which  spring 

b and  c.  Two  lobes  of  tbe  liver 
fungus,  Fistulina  hepatica. 

d.  Section  of  the  pileus,  to  shew 
the  receptacle  and  hymenium. 

e,  f.  Smaller  portions  more  en- 
larged, to  shew  the  discrete  tubulous 
subulae,  of  which  the  hymenium  is 
composed. 

g.  Spores  magnified. 


animal  flavor.  It  is  the  only  known  species  in  the  genus  ; the  old 
writers  on  materia  medica  called  it  Hypodrys. 

(653.)  Until  lately,  Fistulina,  and  many  other  fungi,  were  in- 
cluded in  a common  genus  with  those  species  which  alone  are  now 
considered  to  be  true  Boleti.  Their  differences  in  structure  are, 
however,  so  great,  that  modern  science  could  not  allow  them  to 
hold  a common  generic  name.  For  example  : in  Boletus,  the  hy- 
menium [§655,  c,  d,~\  which  is  formed  of  a stratum  of  connected 
tubules,  is  discrete  from  the  receptacle  of  the  pileus;  in  Fistulina, 
the  hymenium,  although  discrete,  is  subulate,  the  fistulous  subulse 
being  loose,  [§  652,  e,  f;]  while,  in  the  majority  of  the  species,  the 
hymenium  is  not  discrete,  but  forms  a homogeneous  stratum  with 
the  receptacle,  and  is  simply  porous,  the  pores  being  sometimes 
deep,  and  sometimes  very  superficial.  Fistulina  is  the  name  given 
to  the  pipe- stool ; Boletus  is  retained  for  the  normal  species;  and 
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Polyporus  lucidus. 

(a)  Entire  plant  (reduced.) 

(£)  Section  of  stipes  and  unilate- 
ral pileus. 

(c)  Porous  structure  of  the  hyme- 
nium. 

( d ) Transverse  section  of  the 
pores,  shewing  the  asci. 


those  which  are  punctured,  and  have  many  pores,  are  called  Poly- 
pori  or  Polypores. 

(654.)  Boletidce.  De  Candolle  observes,  as  a general  rule,  that 
the  stalks  and  the  flesh  of  the  pilei  are  edible  in  the  Boletidse. 
The  following  are  the  exceptions  to  this  rule:  1°,  The  coriaceous, 
corky,  and  woody  species.  2°,  Those  species  which  have  the  stipes 
furnished  with  a collar,  or  annulus.  3®,  Those  which  have  a pep- 
pery flavour;  and  4°,  Those  which  become  of  a blue  or  greenish 
colour  when  cut.  This  last  character  is  an  important  one  in  all 
the  fungi ; for  it  invariably  denotes  a suspicious  quality.  The 
Russians  employ  those  Boleti  for  dyeing,  which  change  to  a blue 
or  green  colour  when  cut. 

(655.)  Boletus  esculentus,  subtomentosus , and  granulatus,  are  all 
eatable,  but  not  so  much  esteemed  as  Boletus  edulis,  which  is  very 
common  in  France,  and  said,  when  dressed,  to  be  excellent.  In 
Hungary  a soup  made  from  this  Boletus  is  considered  a delicacy. 
Boletus  scaber  is  a favourite  food  among  the  Russians  and  Poles, 
who,  as  Sowerby  was  informed,  have  many  ways  of  cooking  and 
pickling  it.  Several  other  species  are  also  eaten  on  the  continent, 
such  as  B.  (Breus  and  chrysenteron ; the  latter  of  which  De 
Candolle  states  to  be  wholesome  when  young,  but  to  become 
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noxious,  or  at  least  suspected,  when  mature.  Boletus  luridus,  the 
most  splendid  species  in  the  whole  genus,  is  at  the  same  time  the 
most  deleterious:  it  is  one  of  our  most  poisonous  fungi.  Boletus 


purgans,  the  old  B.  laricis,  has  been  recommended  as  a cathartic; 
its  action  is  violent,  and  it  is  seldom,  if  ever,  used. 

(666.)  Although,  indifferent  countries,  several  species  of  Poly- 
pore are  considered  alimentary,  and  one  very  highly  esteemed,  they 
are  not,  in  general,  enumerated  amongst  the  esculent  fungi ; the 
majority,  if  not  absolutely  poisonous,  affording  unwholesome  food. 
Indeed,  Polyporus  squamosus,  which  is  said  by  Wulfen  to  be  eaten 
in  Carinthia,  and  which  in  France  is  called  Miellin,  Langou, 
Oreille  d’orme,  &c.,  has  several  times  proved  injurious  to  those 
who  have  partaken  of  it.  P.  frondosus  emits  an  odour,  which,  if 
the  fungus  be  kept  in  a close  chamber,  is  highly  dangerous,  as 
Bulliard  experienced  in  his  own  person ; and,  although  it  is  eaten 
in  Piedmont,  long  exposure  to  heat,  and  a tedious  process  of 
cookery,  are  essentially  requisite  to  lessen  or  remove  its  noxious 
properties. 

(667.)  De  Candolle  gives  the  following  rule  as  diagnostic  be- 
tween the  harmless  and  poisonous  polypores.  The  sessile  species, 
or  those  having  lateral  pedicles,  i.  e.  the  pilei  springing  from  one 
side  of  the  stipes  only,  are  to  be  suspected,  for  most  of  them  are 


menium. 


(«,  b)  Entire  plants,  of  different  ages, 
(c)  Section,  to  shew  the  extent  of  hy- 


j Boletus  luridus. 
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venomous;  while  those  which  have  a central  stipes  are  harmless, 
and  some  of  them  eatable. 

The  before-named  celebrated  botanist  has  cited  the  P.  squamosus 
and  P.  frondosus,  both  of  which  have  lateral  pilei,  as  exceptions  to 
his  rule ; but  they  seem  rather  to  be  confirmatory  of  it  [vide  § 666] ; 
and,  furthermore,  the  celebrated  P.  tuberaster,  which  abounds 
in  the  Neapolitan  and  Papal  states,  and  two  other  species,  which 
Micheli  says  are  eaten  in  Tuscany,  all  have  central  stalks. 

(668.)  Several  of  the  Polypori  are  possessed  of  more  or  less  important  medici- 
nal virtues.  Polyporus  igniarius  has  long  been  famed  as  a styptic  ; P.  annosus 
is  reported  by  the  Swedish  peasantry  to  be  a cure  for  snake-bites  ; and  P.  offici- 
nalis is  enumerated  by  the  Germans  as  one  of  the  articles  in  their  extensive  list 
of  vegetable  medicines : its  action  is  cathartic.  Amadou,  or  German  tinder,  is 
made  from  the  P.  igniarius,  by  separating  the  porous  hymenium  from  the  harder 
parts,  and  steeping  it  in  a solution  of  nitre,  after  it  has  been  beaten  into  a soft  and 
spongy  state.  Various  other  species  of  Polyporus,  besides  the  igniarius,  as  the 
hispidus,  <fec.,  retain  fire  when  dry,  and  are  also  collected  and  used  as  amadou. 
The  Laplanders  have  long  been  in  the  habit  of  employing  these,  and  other  fungi,  for 


Polyporus  officinalis. 

a.  Two  Polypori  growing  together,  and  reversed,  to  shew  (he 
inferior  porous  hymenia.  b.  Section,  to  shew  the  receptacle  and 
pores,  c.  Transverse  section  of  pores,  shewing  the  numerous  usci. 
d.  Entire  plant,  front  view. 
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the  same  purposes,  and  in  a similar  way,  as  the  natives  of  Japan  and  China  do  the 
nioxa.  Whenever  they  suffer  from  pains  in  their  limbs,  they  bruise  some  of  the 
dried  fungus,  or  amadou,  and,  pulling  it  to  pieces,  put  a small  heap  of  it  on  the 
part  nearest  to  the  seat  of  the  pain.  It  is  then  set  on  tire,  and,  burning  away,  it 
blisters  the  skin  ; and,  although  some  persons  may  think  it  a coarse  and  rough 
method  ot  treatment,  it  is  generally  a very  successful  one.  Polyporus  suaveolens 
has  a smell  like  that  of  aniseed,  and  it  is  one  of  the  few  luxuries  of  Lapland. 
Linnaeus  says  that  the  odour  is  there  so  much  admired,  that  the  young  men  carry 
it  about  them  when  they  visit  their  mistresses,  in  order  to  render  themselves  more 
agreeable. 

(669.)  It  is  not  unlikely  that  other  species  of  Polypore  may  possess  useful  pro- 
perties, or  might  be  resorted  to  as  the  sources  of  valuable  drugs.  From  P.  dry- 
adeus  (the  old  Boletus  pseudo-ignarius),  Braconnet  obtained  his  boletic,  and 
from  P.  squaniosus  his  fungic  acid  ; and  from  P.  sulphureus  Dr.  Scot,  of  Dublin, 
and  Drs.  Greville  and  Thompson,  of  Edinburgh,  have  procured  oxalic  acid  and 
bin-oxalate  of  potash.  Mr.  Purton  had  previously  noticed  the  pungent  acid  taste 
of  this  fungus,  and  especially  of  the  porous  part ; and  I once  found  an  enormous 
mass  of  it,  like  that  described  by  Dr.  Greville,  on  an  old  willow-trunk  in  Ken- 
sington Gardens,  which,  while  drying,  became  covered  thickly,  as  if  frosted  over 
with  a white  salt,  the  bin-oxalate  of  potash,  some  of  which,  with  part  of  the 
fungus,  I now  have  by  me. 

(670.)  Polyporus  lucidus  [§  653,]  is  one  of  the  most  elegant 
species  known.  It  is  of  so  bright  a colour,  and  so  highly  polished, 
that  Mr.  Curtis  says,  when  he  first  discovered  a magnificent  speci- 
men growing  near  Peckham,  he  scarcely  knew  whether  he  had 
found  a natural  or  an  artificial  production. 

(671.)  Polyporus  squaniosus,  already  mentioned,  [§  666,)  is  one  of  the  largest 
of  the  British  fungi,  equalling,  and  often  exceeding  in  dimensions,  the  gigantic 
Bovista.  Hopkirk  has  mentioned  one,  of  which  the  growth  was  watched  for  six 
weeks,  that  attained  an  uncommon  size.  It  measured  seven  feet  five  inches  in 
circumference,  and  weighed  thirty-four  pounds,  alter  it  had  been  cut  four  days. 
It  must  therefore  have  gained  nearly  a pound  and  a quarter  every  twenty-four 
horns  ; and,  il  allowance  be  made  for  the  four  days’  waste  of  substance,  its  in- 
crease must  have  been  much  more. 

As  these  fungi  are  very  common  on  the  continent,  they  may  probably  be  those 
to  which  reference  is  made  with  wonder  by  some  of  the  older  writers.  Matthiolus 
mentions  some  extraordinary  mushrooms,  that  weighed  thirty  pounds  a-piece. 
Festus  Imperatus  declares  that  he  had  seen  some  that  weighed  upwards  of  one 
hundred  pounds  a-piece.  But,  to  add  no  more,  in  the  Journal  des  Syavans  there 
is  an  account  placed  on  record  of  some  growing  on  the  frontiers  of  Hungary, 
which  made  a full  cartload. 

(672.)  Polyporus  destructor  is  one  of  the  fungi  included  in  the 
incongruous  group  commonly  called  dry-rots.  Many  of  these 
agree  in  no  other  circumstance  than  that  of  their  formidable  power 
of  destioying  timber;  and  to  wooden  structures  they  are  most 
fearful  visitants. 
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(673.)  Merulidce.  Similar  names  have  not  unfrequently  been 
given  to  animals  and  plants,  which  make  their  appearance,  or  come 
to  perfection,  at  the  same  season  of  the  year.  Thus,  the  appear- 
ance of  the  young  fig  and  the  cuckoo  being  synchronous  in  Greece, 
one  and  the  same  appellation  (kokkv%)  was  given  to  both.  In 
Turkey,  Bulbul  signifies  both  the  rose  and  the  nightingale;  and 
Merulius  and  Merula  are  two  scarcely  differing  terms,  used,  in 
like  manner,  by  the  Romans,  to  designate  an  eatable  fungus  and 
a blackbird,  i.  e.  our  Morel  and  Merle. 

(674.)  But,  like  many  other  ancient  names,  Merulius  has  long 
ceased  to  belong  to  the  Morel,  which  by  modern  botanists  is  called 
Morcliella,  [§  638 ;]  and  the  present  Merulii  are  the  most  formi- 
dable of  the  dry-rots;  one  species,  more  common  and  destructive 
than  the  rest,  being  termed  emphatically  the  dry-rot.  M.  lachry- 
mans,  the  species  referred  to,  is  extremely  variable  in  its  appear- 
ance, often  resembling  a fine  cottony  Byssus.  The  fructification  is 
rarely  developed:  when  perfect,  the  sinuosities  of  the  hymenium 
are  not  excelled  in  beauty  by  any  work,  either  of  art  or  nature. 
One  of  the  finest  specimens  I have  seen  was  discovered  in  the 
Duke  of  Norfolk’s  conservatory,  and  presented  to  the  museum  in 
King’s  College.  Had  it  not  been  declared  that  the  specific  name 
lachrymans  has  reference  to  the  drops  of  clear  water  with  which  the 
sinuosities  of  the  hymenium  are  filled,  it  might  have  been  supposed 
to  be  descriptive  of  the  state  of  one  whose  property  has  been 
attacked  by  the  Merulius. 

(675.)  Dry-rot,  its  causes,  effects,  and  modes  of  prevention  or  cure,  have 
long  excited  the  attention  not  only  of  naturalists,  but  of  the  world  at  large. 
Indeed,  the  ravages  which  the  Merulii,  and  other  associated  fungi,  commit  in 
ships,  and  every  kind  of  wooden  structure,  as  soon  as  a settlement  is  made, 
can  be  alone  conceived  by  those  who  have  witnessed  and  examined  them.  Without 
having  seen  vessels  and  houses  in  which  these  destroyers  riot,  no  one  can  appre- 
ciate the  ruin  they  entail.  I knew  a house  into  which  the  rot  gained  admit- 
tance, and  which,  during  the  time  we  rented  it,  (only  four  years,)  had  the  parlours 
twice  wainscotted,  and  a new  flight  of  stairs;  the  dry-rot  having  rendered 
it  unsafe  to  go  from  the  groundfloor  to  the  bedrooms.  Every  care  was  taken 
to  remove  the  decayed  timbers  when  the  new  work  was  done,  yet  the  dry-rot  so 
rapidly  gained  strength,  that  the  house  was  ultimately  pulled  down.  Some  of  my 
books  which  suffered  least,  and  which  I still  retain,  bear  mournful  impressions 
of  its  ruthless  hand ; others  were  so  much  affected,  that  the  leaves  resembled 
tinder,  and,  when  the  volumes  were  opened,  fell  out  in  dust  or  fragments. 

(676.)  Writers  on  naval  architecture  and  on  naval  affairs  record  numerous  in- 
stances ot  far  more  extensive  and  lamentable  devastations.  In  the  Quarterly 
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Reviews  for  1812  and  1813  are  some  very  able  papers  on  this  subject,  from  which 
the  following  cases  are  taken.  The  Queen  Charlotte,  a first-rate,  which  occu- 
pied seven  years  in  building,  was  launched  at  Deptford  in  1810,  and  sent  round  to 
Plymouth  under  jury-masts  in  1811  ; and  in  1812,  when  the  account  was  writ- 
ten, she  was  found  to  be  too  rotten  to  be  seaworthy,  and  was  then  undergoing  a 
repair  which,  at  the  lowest  computation,  would  cost  20,000/.  Another  ship,  the 
Rodney,  which  was  launched  in  1809,  had  scarcely  put  to  sea,  when  all  her 
fastenings  became  loose,  and  she  was  obliged  to  be  brought  home  from  the 
Mediterranean  in  1812,  to  be  paid  off.  The  Dublin,  also,  which  was  launched 
in  February  1812,  and  put  into  commission  the  following  August,  affords  another 
equally  lamentable  proof  of  the  devastating  effects  of  dry-rot.  This  ship  was  sent 
on  a cruise  towards  Madeira  in  December  of  the  same  year,  from  which  she 
returned  to  Plymouth,  in  1813,  in  so  dreadful  a state  that  she  was  ordered  to  be 
paid  off.  Cases  have  been  mentioned  in  which  ships  have  rotted  on  the  stocks, 
and  been  obliged  to  be  repaired,  even  before  they  were  launched ; and  in  private 
dockyards  numerous  instances  have  occurred  of  vessels  which  had  scarcely  been 
at  sea  before  they  were  knocked  up,  and  sold  for  firewood : nor  are  such  cases  to 
be  wondered  at,  when  it  is  known  that  timber,  while  stacked  for  seasoning,  which 
by  the  ordinary  method  requires  four  or  five  years,  has  gone  to  decay  before  it 
could  be  brought  into  use. 

(677.)  Some  years  ago,  I examined  this  subject  with  considerable  attention, 
and  published  the  results  of  some  experiments  in  Brande's  Journal  of  Science. 
These  researches  led  to  the  belief  that  rot  and  dry-rot,  although  very 
different,  often  owe  their  origin  to  nearly  the  same  causes;  i.e.  that  immature 
and  ill-seasoned  wood,  and  timber  felled  when  the  sap  abounds,  is  the  most  liable 
to  fall  into  ordinary  decay  ; and  that  such  timber  is  also  most  obnoxious  to  the 
attacks  of  those  fungi  which  constitute  dry-rot;  the  crude  sap  and  half-elaborated 
contents  of  the  ligneous  cellules  forming  the  very  soil  on  which  such  parasites 
love  to  grow. 

(678.)  Seasoning  is  the  means  resorted  to  in  order  to  convert  the  immature 
heartwood  of  trees  felled  too  early,  or  the  perishable  sapwood  into  enduring- 
timber.  Barking  the  trees  for  a year  or  two  before  they  are  felled,  is  one  plan 
that  has  been  proposed ; submerging  the  timber,  or  steeping  it  in  various  lyes,  are 
other  schemes ; but  the  most  common  method  is  to  stack  the  wood  in  such  a 
manner  that  it  may  be  freely  exposed  for  four  or  five  years  to  currents  of  air,  while 
it  is  protected  from  the  wet. 

(679.)  Lately  another  process  has  been  introduced  by  Mr.  Kyan.  He  steeps 
the  timber  in  an  aqueous  solution  of  corrosive  sublimate ; and  it  is  found  that  this 
salt,  by  entering  into  a chemical  combination  with  the  perishable  juice  of  the 
plant,  converts  it  into  a substance  upon  which  the  dry-rot  fungi  cannot  grow ; and 
experiments  have  shewn  that  timber  thus  prepared  has  remained  sound  and  unaf- 
fected under  the  most  trying  circumstances,  in  the  fungus-pit  in  Woolwich  dock- 
yard, when  pieces  of  similar  timber,  but  unprepared,  were  speedily  consumed. 

The  sublimate  solution  is  found  to  be  an  equally  effectual  preservative  to  cords, 
cables,  canvass,  linen  and  cotton  cloths,  and  other  vegetable  fabrics. 

(680.)  It  had  previously  been  observed  that  wooden  vessels,  in  which  metallic 
solutions  of  various  kinds  were  kept,  or  which  were  used  by  the  manufacturers  of 
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metallic  pigments,  became  almost  imperishable ; but  Mr.  Kyan  was  the  first  per- 
son who  took  advantage  of  this  property,  and  rendered  it  economically  important. 
It  is  the  opinion  of  Professor  Faraday,  that  the  corrosive  (or  rather  the  anti- 
corrosive) sublimate  forms  so  fixed  and  unchangeable  a body  with  the  vegetable 
matter,  that  it  will  not  be  washed  out,  or  rise  in  vapour,  so  as  to  form  an  injurious 
atmosphere.  He  does  not,  however,  say  anything  about  the  probability’  of  this 
new  combination  becoming  decomposed  by  the  ordinary’  influences  to  which  timber 
in  ships,  &c.  is  exposed;  although  he  has  proved  that  the  mercury  may  be  sepa- 
rated and  reduced  to  its  metallic  state  by  means  of  nitric  acid.  Whether  the 
bilge  water  and  foul  air  in  ships  would  not  turn  the  linen  and  cotton  cloths  black, 
and  the  sulphuretted  hydrogen,  in  such  an  atmosphere,  reduce  the  quicksilver,  are 
problems  as  yet  unsolved.  We  know  it  to  be  the  opinion  of  an  eminent  chemist 
that  they  would : and  if  so,  as  this  gentleman  says,  in  a note  on  Mr.  Kyan’s 
pamphlet,  now  before  me,  “ its  preserving  efficacy  and  salubrity  may  be  justly 
questioned.”  And  when  we  consider  that  five  or  six  thousand  loads  of  timber 
aie  required  loi  the  construction  of  a first-rate  vessel,  it  is  of  the  utmost  import- 
ance to  determine  whether  such  mercurialized  ships  might  not,  under  certain  cir- 
cumstances, in  a hot  climate,  become  as  unhealthy  as  the  mines  of  Istria. 

(681.)  Several  topics  of  inquiry  here  suggest  themselves;  for  two  of  which 
even  the  commanding  interest  of  the  subject  can  but  just  claim  mention.  The 
first  is,  whether  other  less  noxious  metals  may  not  prove  equally  efficient  as  pre- 
servatives oi  vegetable  matter  with  the  salts  of  quicksilver.  Our  friend  already- 
alluded  to  believes,  from  the  casual  observations  of  many  years,  that  they  would. 
And  it  might  likewise  be  worth  trying,  whether  some  of  the  cheap  essential  oils 
would  not  be  equally  preservatives  of  large  masses  of  vegetable  matter  from  the 
attacks  of  the  larger  fungi  which  constitute  dry-rot,  as  it  is  well  known  the  odo- 
riferous and  more  costly  oils,  and  various  other  agreeable  perfumes,  are  useful  in 
exempting  specimens  in  herbaria,  and  indeed  almost  everything  else  in  the  neigh- 
bourhood, from  the  attacks  of  the  smaller  fungi,  which  constitute  mouldiness  or 
mildew. 

(682.)  Dcedalea  (the  labyrinth,  or  maze-wort),  has  received  its 
name  fiom  the  extraordinary  sinuosities  of  its  hymenium,  which 
seem  as  if  they  could  have  been  arranged  by  Dsedalean  art  alone. 
The  quercine  species  is  the  famed  agaric  of  the  oak  : it  is  slightly 
styptic,  and,  when  cut  in  slices,  has  been  applied  to  wounds  in 
order  to  restrain  hemorrhage.  When  dried  and  powdered,  it  is 
sometimes  taken  in  the  form  of  an  electuary  in  phthisis.  It  has  by 
some  persons  been  much  commended:  the  dose  is  from  a scruple 
to  a drachm.  Perhaps  part  of  its  reputation  may  be  owing  to  its 
provincial  name;  for  what  can  be  so  good  in  a consumption  as 
“the  lungs  ot  an  oak.”  It  may  be  bought  in  Covent  Garden;  but 
must  be  asked  for  by  its  country  title,  as  by  that  only  is  it 
known. 

Dcedalea  suaveolens  is  fragrant,  and  is  used  by  the  young  Lap- 
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landers  as  a perfume,  on  the  same  interesting  occasions,  and  for 
the  same  purpose,  as  the  Polyporus  suaveolens  [§  668.]  It  also, 
as  well  as  the  D.  quercina,  is  administered  in  pectoral  com- 
plaints. 

(683.)  Agaricace.e.  Agaricus,  which  gives  name  to  this  type 
and  section,  includes  now  more  known  species  of  fungi  than  any 
other  genus.  Boletus,  however,  seems  to  have  been  formerly  the 
more  comprehensive  term,  signifying  almost  any  field  mushroom 
or  toadstool;  while  Agaricus  was  peculiarly  applied  to  the  Sarma- 
tian  fungi,  which  are  said  to  have  chiefly,  if  not  exclusively,  grown 
on  trees.  Thus,  the  ancient  Boletus,  ‘ Fungorum  princeps  et  do- 
minus,’  is  the  present  Agaricus  csesareus,  and  the  Dsedalea  quercina 
is  still  called  the  agaric  of  the  oak.  Hence,  although  Agaricus 
gives  its  name  to  the  section,  Boletus,  as  of  right,  denominates  the 
order. 

(684.)  Agaricus  (the  mushroom  or  toadstool),  and  Cantliarellus 
(the  chantarelle),  are  the  two  best  known  genera  in  the  type. 
Cantliarellus,  and  its  immediate  allies,  in  which  the  lamellae  or 
plates  of  the  liymenium  are  often  cleft  and  irregular,  and  occasion- 
ally anastamosing  and  contorted,  may  be  considered  as  transitions 
from  the  sinuous  Boletidce  to  the  great  group  of  Agarici,  in  which 
the  lamellae  are  entire.  Were  these  two  series  to  be  esteemed 
subtypes,  further  and  more  important  distinctive  characters  might 
be  given;  for,  while  in  the  Cantharellidce  the  lamellae  are  concrete, 
with  a mostly  coriaceous  pileus,  in  the  Agaricidce  the  lamellae  are 
subdiscrete,  and  the  pileus  fleshy. 

(685.)  The  Agaricaceae  are  distinguished  from  the  only  two 
other  types  in  this  section,  by  having  their  hymenia  lamellate  or 
plaited;  for,  in  the  Boletacece  the  hymenia  are  sinuate,  porous,  or 
subulate,  and  in  the  Auriculariacece  tuberculate,  papillose,  or 
smooth. 

(686.)  Favolus  (the  honey-comb  fungus),  placed  by  Fries  in  the 
first  division  of  the  Agaricacece,  has  usually  been  arranged  as  an 
associate  of  the  Poly  pores;  indeed,  as  one  of  the  subgenera  of 
Polyporus:  Cantliarellus  was  also  once  considered  a Merulius. 
These  therefore,  with  their  allies,  Xerotes  and  Schizophyllum,  which 
is  acknowledged  to  be  aberrant,  establish  here,  as  elsewhere,  the 
connexion  of  the  types,  notwithstanding  their  characteristic  differ- 
ences, which  are  only  progressive  gradations  of  structure. 

(6S7.)  One  species  of  the  Chantarelle,  the  C.  aurantiacus,  is  said  to  be  delete- 
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rious ; another,  the  C.  cibarius,  is  much  esteemed  on  the  continent  as  food,  and 
in  some  parts  the  people  are  reported  to  subsist  almost  entirely  upon  it:  hence  its 
name  Escraville,  a corruption  of  Esca  villee  (village  food.)  It  is  occasionally 
used  in  the  south  of  England,  but  never  in  the  north ; where,  however,  according 
to  Johnston,  it  is  by  no  means  common.  Chantarelles,  the  yellow  fungi,  or  Pixy 
stools,  of  our  provinces,  are  rather  tough,  and  seem  to  be  better  fitted  for  flavouring 
sauces  than  to  be  eaten  alone.  They  are  scentless  when  quite  fresh,  but,  shortly 
after  being  gathered,  they  exhale  a pleasant  odour,  like  that  of  ripe  apricots  ; and, 
when  they  have  become  flaccid,  they  are  usually  strung  in  rows,  and  hung  in  an 
airy  place  to  dry.  Thus  preserved,  they  are  ready  for  use  at  any  time,  and  form  a 
delicious  ingredient  in  rich  gravies,  <fec. 

("688.)  The  Chantarelle  was  so  called  by  the  French,  from  a fancied  resem- 
blance the  eatable  species  bears  to  the  head  and  open  beak  of  a cock  in  the  act  of 
crowing ; and,  as  Greville  says,  to  the  same  cause  may  be  traced  the  still  older 
name  of  Gallinaceus.  Indeed,  few  fungi  possess  so  many  synonymes;  their  bare 
enumeration  nearly  fills  a closely  printed  page  in  the  Cryptogamic  Flora.  Like 
various  other  mushrooms,  it  is  injurious  if  eaten  raw,  but  becomes  harmless 
by  drying,  or  by  exposure  to  heat. 

Mushrooms  of  all  kinds,  and  especially  the  Boletacex  and  Agaricacea,  should 
be  gathered  for  the  table  before  their  full  development,  as  many  then  become 
tough,  others  insipid,  and  some,  which  are  wholesome  when  young,  are  dele- 
terious at  a later  age.  Experience  has  shewn  that  in  such  cases,  as  well  as  in  fungi 
commonly  reputed  hurtful,  it  often  happens  that  the  hymenium  alone  is  noxious, 
while  the  rest  of  the  plant  is  unexceptionable.  The  hymenium  should  therefore 
invariably  be  removed  when  it  is  tubular,  and  even  in  the  agarics  when  they  are 
old.  Specimens  beginning  to  decaj-,  as  well  as  those  which  have  been  partly- 
consumed  by  vermin,  should  also  be  rejected. 

(689.)  The  genus  Agaricus  is  believed  to  contain  upwards  of  a thousand  dif- 
ferent species.  Sprengel  enumerates  only  646,  but  this  is  much  below  the  number 
described  by  other  authors.  So  immense  a group  imperatively  requires  subdivison  ; 
but,  although  numerous  attempts  have  been  made,  so  similar  are  they  to  each 
other  in  the  more  essential  characters,  although  an  infinite  diversity  is  evident  in 
minor  points,  that  it  has  been  found  impracticable  to  do  more  than  distribute  them 
into  subgenera;  no  differences  having  as  yet  been  found  of  sufficient  importance 
to  be  made  generic  signs. 

“Facies  non  omnibus  una, 

Nec  diversa  tamen,  qualem  decet  esse  sororum.” 

(690.)  The  subdivisions  of  the  genus  proposed  by  Fries  amount  to  eight,  which 
groups  are  again  distributed  into  thirty-three  subgenera,  all  of  which  are 
distinguished  by  structural  peculiarities;  so  that  the  labour  of  examination  is  very 
much  diminished,  and  comparisons  may  now  be  made  in  these  with  as  much  faci- 
lity as  in  other  groups  ol  plants.  It  would  be  a pleasing  task  to  trace  the  steps  by 
which  this  more  than  Briarean  genus,  that  stretches  its  species  by  hundreds  on 
every  side,  has  been  reduced  by  botanic  skill  to  the  simplest  state.  But,  however 
fitted  for  a Species  or  (jeuevu  Plantarum,  this  digression  would  be  ioreign  to  a 
work  which  professes  to  treat  only  in  outline  of  the  natural  history  of  vegetables, 
and  to  illustrate,  by  reference  to  the  most  important  examples,  the  types  and  sec- 
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tions  of  the  natural  orders, 
can  be  admitted  here. 


A tabular  conspectus  of  the  plan  is  therefore  all  that 


AGARICUS. 

Lamella  sim- 
ple, unequal,  . 
juiceless,  per-  a 
sislent,  dis- 
cretefrom  the 
pile  us. 


L.EUC03P0JUJS. 
Lamellae  unchangeable,  . 
veil  variable  or  none,  ' 
sporidia  white. 


Amanita 

Lepiota 

Limacium 

Tricholoma 

Clitocybe 

Omphalia 

Collybia 

Mycena 

Omphalia 

^Pleurotus 


Hyporhodius.  r Clitopilus 
Lamella  changeable  in  * Eccilia 
hue,  veil  none,  spori-'i  Leptonia 
dia  rose-coloured.  \ Nolanea. 

Cortinarius.  rTelamonia 

Lamella  changeable,  \ Phlegmacium 
veil  like  a cobweb,  A Inoloba 
sporidia  ochraceous.  Dermocybe. 

Inocybe.  Inocybe. 

Lamella  changeable,  veil  springing  longitudi- 
nally from  the  innate  fibres  of  the  pileus,  spo- 
ridia tawny  brown. 

/-Pholiota 

Derminus.  I Myeloma 


Flammula 

Naucoria 


Lamella  discoloured,  ; . T 
veil  floccose,  sporidiai  *™cont 

subferruginous.  I ~a 

.*  1 apinia 

^ Crepidotus. 

Phceotus.  Pratellarius. 

Lamella  changeable,  nebulous,  veil  various,  spo- 
ridia dark  brown. 


Prateleus. 
Lamella  changeable, 
lax,  nebulous ; veil 
floccose  ; sporidia 
brownish  purple. 


f Volvaria 
i Psalliota 
J Gomphus 
j Hypholoma 
Psilocybe 
t PsathyTa. 


Coprinarius.  Coprinarius. 

I eil partial;  lamella  lax,  nebulous;  sporidia  black. 


(691.)  Coprinus  (the  dung-stool),  is  a genus  separated  from 
.Agarieus,  and  intermediate  between  it  and  Cantharellus.  Some 
of  the  species  are  European ; but  they  are  of  too  soft  a texture,  and 
nauseous  a taste,  to  be  eatable:  C.  cinereus  is  so  rapid  in  its 
growth  and  decay,  that  it  attains  perfection,  and  dissolves  away, 
in  the  course  of  a few  hours.  In  the  Spice  Islands,  however,  there 
are  two  species,  one  of  which  (C.  saguarius ) inhabits  the  pith  of 
the  sago-palm,  and  the  other  (C.  moschocary anus)  a parasite  on 
the  nutmegs,  that  are  said  to  be  delicious. 
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(692.)  Russula  (the  mush-russet),  and  Galarheus  (the  milk- 
stool),  are  names  which  have  been  given  to  two  groups  of  fungi 
formerly  considered  agarics,  and  still  by  some  persons  esteemed 
subgenera  of  that  immense  association : by  Fries,  however,  they  are 
accounted  generically  distinct.  The  Galarhei,  which  have  been  so 
named  from  the  lactescence  of  many  species,  are  some  of  them 
deleterious,  and  others  esculent.  Agaricus  (Galarheus)  necaior 
and  tliejogalus,  which  have  a yellowish  juice,  are  deadly  poisons; 
A.  vietus,  acris,  blennius,  and  pyrogalus , are  very  acrid;  A.  helvus 
and  aurantiacus  rather  less  so,  but  still  hurtful;  A.  controversus 
and  torminosus  must  be  considered  dangerous,  notwithstanding 
Persoon  says  the  former  is  eatable,  and  Buxbaum  states  that,  in 
times  of  scarcity,  the  latter  is  eaten  by  the  Russians,  mixed  with 
salt,  vinegar,  and  oil;  A.  subdulcis  is  said  to  be  occasionally  fed  on, 
and  A.  piperatus,  when  dressed,  to  lose  its  bad  taste,  and  to  be 
esteemed  as  food  in  Alsace:  A.  deliciosus  is  considered  a deli- 
cacy everywhere.  Climate  seems  to  affect  this  species  less  than 
most  others.  When  well  dressed,  it  is  described  to  be  “ very  lus- 
cious eating,  full  of  rich  gravy,  with  a little  flavour  of  muscles.” 
When  Sir  J.  E.  Smith  visited  Marseilles,  he  says  “ the  market  exhi- 
bited a profusion  of  spring-flowers,  and  even  carnations,  intermixed 
with  grapes,  dates,  pomegranates,  and  a prodigious  quantity  of 
Agaricus  deliciosus,  which  really  deserves  its  name,  being  the  most 
delicious  mushroom  known ; though  it  must  be  confessed  that 
nothing  can  be  less  attractive  than  its  appearance,  its  colour  being 
a dirty  brown,  and  the  juice  of  a deep  orange,  soon  turning  to  a 
livid  green,  wherever  the  fungus  is  touched  or  bruised.” 

This  subgenus  contains  fungi  both  esculent  and  poisonous,  and 
almost  in  every  grade:  it  is  therefore  a very  suspicious  group; 
probably  the  same  noxious  principle  is  present  in  all,  though  de- 
veloped in  different  degrees.  It  is  a curious  circumstance,  but 
one  which  meets  with  many  parallels,  that  most  of  the  poisonous 
mushrooms,  and  particularly  those  just  mentioned,  are  the  favour- 
ite food  of  goats  during  the  rutting  season : whether  these  animals 
can  eat  them  at  other  times  with  impunity,  is  not  known.  The 
juice  of  the  A.  piperatus,  mixed  with  syrup  of  marshmallows,  is 
stated  by  Losel,  in  his  “ Flora  Prussica,”  to  be  a powerful 
diuretic. 

(693.)  The  Riissulce  are  fungi  which  owe  their  subgeneric  name 
to  their  generally  russet  hue.  Some  of  them  are  eatable,  as  R. 
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alutaceus ; while  others,  as  R.  ruber,  nitidus,  and  emeticus,  are  so 
nauseous,  bitter,  and  acrid,  as  to  be  wholly  unfit  for  food. 

(694.)  [CorRiNARius.]  Coprinarius,  the  first  subgenus  of  the 
Agarici,  contains  various  fungi  that  luxuriate  on  dunghills.  None  of 
them  are  known  to  be  poisonous;  neither  are  any  esteemed  as  food. 

(695.)  [ Pratelli .]  The  subgenus  called  Psalliota  contains  the 
common  mushroom  [§  600,  fig.  e,  g,]  Agavicus  or  Psalliota  cam- 
pestris,  with  several  other  species  that  are  mostly  eatable.  The 
mushroom  is  indigenous  to  the  whole  of  Europe,  reaching  even  as 
far  north  as  Lapland ; it  is  likewise  found  as  far  south  as  Japan  in 
Asia,  and  in  the  northern  parts  of  Africa  and  America.  The  Agaricus 
Georgii,  which  by  some  is  considered  only  a variety  of  the  fore- 
going, is  a larger  mushroom,  but  its  flavour  is  less  delicate.  When 
cultivated,  it  often  attains  an  immense  size.  Dr.  Withering  men- 
tions one  gathered  from  a hotbed  near  Birmingham  that  weighed 
fourteen  pounds. 

Even  these  mushrooms,  which  of  all  are  the  least  suspected  of 
containing  any  deleterious  principles,  are  occasionally  found  to  be 
injurious.  Most  of  the  cases  of  poisoning  by  mushrooms  are, 
however,  owing  to  other  species  being  gathered  by  mistake;  quan- 
tity, rather  than  quality,  seeming  to  be  the  object  of  those  who 
collect  them.  Dr.  Christison  says,  “ I have  seen  those  who  gather 
mushrooms  near  Edinburgh,  for  the  purpose  of  making  ketchup, 
picking  up  every  fungus  that  came  in  their  way.”  Fatal  accidents 
from  such  carelessness  or  ignorance  would  doubtless  be  much  more 
frequent  than  they  are,  if  the  poisonous  properties  of  many  fungi 
were  not  dissipated  by  heat;  and  the  spices  with  which  they  are 
mixed  in  cookery  are  the  best  antidotes  that  could  be  administered 
to  counteract  their  injurious  effects. 

(696.)  [Dermini.]  The  Agaricus  translucens  (in  Fries,  sub- 
genus Crepidotus ),  is  said  by  De  Candolle  to  be  eaten  by  the 
poor  people  of  Montpelier:  it  is,  however,  a watery  mushroom, 
and  must  form  very  indifferent  food.  Agaricus  ( Crepidotus ) 
olearius,  which  grows  on  the  olive-trees  of  the  south  of  Europe,  is 
poisonous.  It  is  remarkable  for  being  phosphorescent,  and  exhi- 
biting a luminous  appearance  at  night. 

(697.)  [/jvocfbb.]  The  subgenus  Inocybe  is  a solitary  one, 
like  Coprinarius  and  Phaeotus.  It  contains  several  fungi  differing 
considerably  from  the  other  groups  by  their  fibrous  veils.  Their 
nauseous  odour  renders  them  unfit  for  food  ; but,  although  sus- 
pected, they  are  not  known  to  have  deleterious  properties. 
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(698.)  [ Cortinarii.]  Agaricus  (or  Dermocybe)  cinnamo- 
meus,  is  another  eatable  species.  Those  fungi  which,  from 
their  gigantic  stature,  have  received  the  figurative  subgeneric 
name  Telctmonia,  are  none  of  them  eaten ; but  Agaricus  (or 
Inolomd)  violaceus  is  much  esteemed.  When  well  broiled  and  duly 
seasoned,  it  is  said  to  be  as  delicious  as  an  oyster.  It  is  not 
uncommon  in  the  woods  near  Bath  and  Worcester,  during  the 
latter  part  of  the  autumn ; and  is  sometimes  sold  in  Covent 
Garden  under  the  name  of  Blewits. 

(699.)  [ Hyporhodii .1  Nolanea  (the  bell-stool),  Lcptonia 
(the  slight-stool),  and  the  other  subgenera  included  amongst  the 
Hyporhodii,  are  inodorous,  insipid,  innoxious  plants,  but  watery 
and  unfit  for  food. 

(700.)  \Leucosporii.]  The  subgenus  Pleurotus  contains  a 
group  of  innoxious  fungi,  several  of  which  are  esculent;  as  A. 
ostreatus,  ulmarius,  &c.,  some  of  these  attain  a prodigious  size; 
but  they  are  rarely  used  in  England.  Sowerby  mentions  having 
seen  the  latter  species  two,  or  even  three,  feet  in  circumference,  so 
that,  had  not  prejudice  forbidden,  half-a-dozen  men  or  more 
might  have  made  a hearty  and  a wholesome  meal  from  a single 
mushroom. 

(701.)  Agaricus  (or  Collybia)  esculentus,  A.  (or  Clitocybe) 
fusipes,  nebularis,  virgineus,  odorus,  pratensis,  and  oreades,  are  all 
eatable  species,  and  more  or  less  esteemed  by  different  persons. 
The  last  named  are  called  Scotch-bonnets  in  the  north.  C.  pra- 
tensis is  often  collected  in  the  western  counties,  and  called  cham- 
pignon; C.  odorus  has  a peculiarly  pleasant  smell,  like  woodrough, 
or  new-mown  hay,  and  hence  it  probably  contains  benzoic  acid. 

Several  Agarics,  amongst  which  are  two  species  of  this  subgenus,  viz.  C.  oreades 
and  giganteus,  affect  a peculiar  mode  of  growth,  always  being  found  in  circles, 
the  diameters  of  which  are,  however,  very  various  : Major  Velley  mentions  having 
seen  some  lormed  by  A.  terreus,  from  ten  to  fifteen  yards  across.  “ These  fairy 
rings,  so  common  on  our  grassy  links  and  old  pastures,  where 

of  old  the  merry  elves  were  seen, 

Pacing  with  printless  feet  the  dewy  green 

were,  when  this  land  was  “ fulfilled  of  faerie,”  believed  to  be  the  result  of  their 
midnight  reels,  and  hence  they  huve  been  called  fairy  rings,  as  the  Chanterelles, 
on  which  the  Pixies  were  supposed  to  rest,  received  the  name  of  Picksey-stools. 
■But  now,  as  Johnston  says,  when  no  man  can  ‘ see  no  elves  mo,’  another  ex- 
planation ot  the  phenomenon  has  become  necessary.  Several  have  been  offered, 
but  only  two  that  possess  much  semblance  of  truth.  The  first  of  these  considers 
them  the  results  ol  electrical  discharges.  Dr.  Darwin  states  this  argument  with 
his  usual  ingenuity.  He  says,  moist  trees  are  the  most  common  conductors  of 
the  numerous  flashes  of  lightning  which  pass  from  the  clouds  to  the  earth,  and 
much  timber  is  thereby  cracked  and  injured,  but  frequently  large  prominences  of 
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the  clouds,  gradually  sinking,  their  electricity  is  discharged  on  knolls,  or  the 
moister  parts  of  grassy  plains.  Now  a corner  of  a cloud  thus  attracted  by  the 
earth  becomes  nearly  cylindrical,  as  loose  wool  does  when  drawn  out  into  a 
thread,  and  it  will  strike  the  earth  with  a stream  of  electricity  perhaps  two,  or 
perhaps  ten,  yards  in  diameter.  As  a stream  of  electricity  displaces  the  air  it 
passes  t hrough,  it  is  plain  no  part  of  the  grass  can  be  burned  by  it,  but  just  the 
external  ring  of  the  cylinder  where  the  grass  can  have  access  to  the  air,  since 
without  air  nothing  can  be  calcined.  The  earth,  after  having  been  thus  calcined, 
becomes  a richer  soil,  and  either  fungi,  or  a bluer  and  richer  herbage,  will,  for 
many  years,  mark  the  place.  There  are  many  circles  of  several  yards  in  diameter 
near  Foremark,  in  Derbyshire,  which  annually  produce  large  white  fungi  and 
stronger  grass,  and  have  done  so,  it  is  said,  for  upwards  of  thirty  years. 

Electrical  discharges  may  be  one  cause  of  the  production  of  fairy  rings ; but 
that  they  are  not  the  only  cause  seems  probable,  from  the  fact  that  never  more 
than  one  species  of  mushroom  has  been  detected  in  the  same  ring,  which  circum- 
stance has  been  deemed  conclusive  by  many  that  fairy  rings  owe  their  existence 
to  Agarics.  This  belief  led  Dr.  Withering  to  seek  another  cause  ; and  he  has 
offered  the  following  explanation.  A tuft  of  Agarics  spring  up,  which,  exhausting 
the  soil  on  which  they  grow,  the  succeeding  crop  would  necessarily  form  a circle 
round  the  central  spot  from  which  the  primary  tuft  had  withdrawn  its  nutriment. 
The  first  circle  being  thus  produced,  circles  successively  larger  and  larger  would 
annually  be  formed,  until  at  length  they  were  interrupted  by  accident,  or  lost  by 
their  extent.  For  fungi,  like  other  plants,  seem  to  exhaust  the  soil  of  some 
peculiar  nourishment  fitted  for  their  growth,  although  sufficient  food  may  be  left 
for  the  support  of  other  plants ; this  being  merely  an  example  of  the  natural 
rotation  of  crops,  which,  since  it  has  been  observed  and  adopted  by  farmers,  has 
proved  so  great  a benefit.  A luxuriant  growth  of  grass  would  follow  the  decay 
of  each  agaric  ring  as  the  natural  consequence  of  the  circle  being  enriched  by  the 
rotting  fungi ; new  crops  of  which,  of  course,  would  travel  outwards,  stretching 
into  the  unexhausted  soil.  Subsequent  observation  appears  to  confirm  this  view  ; 
nor  is  it  weakened  by  the  observation  of  Major  Velley,  who  states,  that  if  a 
cluster  of  the  Ag.  terreus  be  destroyed,  another  will  in  a short  time  spring  up  on 
the  same  spot,  and  if  that  be  crushed,  it  will  be  succeeded  by  a third.  These  facts 
only  prove  that  the  first  and  second  were  destroyed  before  they  had  exhausted  the 
soil,  which  hence  was  able  to  support  another  generation. 

And  thus  hath  philosophy  withdrawn  their  occupation  from  all  those 

“ demi-puppets  that 

By  moonshine  did  the  green  sour  ringlets  make 
Whereof  the  ewe  not  bites ; and  those  whose  pastime 
Was  to  make  the  midnight  mushrooms.” 

(702.)  Several  of  the  species  of  the  subgenus  Tricholoma  are 
eatable,  but  one  only,  the  T.  Russula,  is  much  esteemed.  Of  the 
Limacia  several  are  noxious;  but  one  species,  L.  eburneum,  is  eaten 
in  Italy  under  the  name  of  Mugnaio.  The  Lepiotce,  or  scaly 
mushrooms,  are  some  of  them  foetid  and  unfit  for  food,  and  others 
are  insipid  and  worthless : two  or  three  species,  however,  are 
frequently  eaten  even  in  this  country,  where  fewer  fungi  are  ad- 
mitted to  the  table  than  in  almost  any  other.  Agaricus  ( Lepiota ) 
excoriatus  and  procerus,  are  both  edible ; the  latter  sometimes 
makes  its  appearance  in  Covent  Garden  market ; and  throughout 
the  whole  of  France  and  Italy  it  is.  an  ordinary  article  of  diet:  it 
has  various  foreign  names,  amongst  which  the  more  common  are 
Mort  de  froid,  Mazza  di  tamburo,  and  Ncz  de  chat. 
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(703.)  The  Amanita  afford  examples  of  some  of  the  most 
splendid  fungi  known.  To  use  the  language  of  our  neighbours, 
A.  imperialis  is  magnificent,  but  A.  casarea  is  superb.  The  latter 
is  the  plant,  already  mentioned,  as  having  been  styled  by  the 
ancients  Fungorum  princeps  et  Dominus ; and  none  could  better 
deserve  the  name. 

Withering  believed  the  A.  ctBsarea  and  xerampelina  to  be  one,  or  merely 
varieties,  of  the  same  species.  From  this  opinion,  however,  Dr.  Greville  dissents. 
From  a mere  verbal  description  of  this  Agaric,  it  is  evident  that  its  appearance 
must  be  rich  in  the  extreme.  The  stipes  is  columnar,  slightly  tapering  upwards, 
about  five  inches  high  and  half  an  inch  in  diameter,  of  a rich  buff  colour  shaded 
with  red ; the  pileus  is  about  twelve  inches  round,  convex,  and  bossed  in  the 
centre,  with  the  circumference  bent  down.  The  upper  surface  is  at  first  of  a 
beautiful  carmine,  which  changes  after  a time  to  a rich  orange,  and  ultimately 
becomes  buff ; the  hymenium  is  of  a bright  golden  yellow,  tending  to  orange  at 
the  extremities  of  the  gills,  where  they  meet  the  red  tunic  of  the  pileus. 

(704.)  The  A.  caesarea  is  a fungus  possessed  of  some  classic  fame;  it  has 
been  celebrated  both  by  Juvenal  and  Martial;  not  so  much,  however,  for  its 
beauty,  as  for  the  traditional  belief  that  it  was  in  a dish  of  these  mushrooms, 
which  by  the  ancient  Romans  were  considered  the  greatest  luxuries  of  the  table, 
that  Agrippina  administered  poison  to  her  husband,  Claudius  Caesar,  to  hasten 
her  son’s  accession  to  the  throne.  Hence  probably  it  derived  its  specific  name 
CcEsarea ; but  Nero,  for  whose  sake  Claudius  had  been  poisoned,  called  it  the 
food  for  gods,  because,  after  his  death,  Claudius  was  numbered  amongst  the 
Roman  deities. 

(705.)  It  appears,  from  Pliny,  that,  after  the  murder  of  Claudius,  mushrooms 
fell  into  unmerited  disrepute.  He  says,  “Among  all  those  things  which  are 
eaten  with  danger,  I take  it  that  mushrooms  may  be  justly  ranged  in  the  first  and 
principal  place : true  it  is  they  have  a most  pleasant  and  delicate  taste ; but  dis- 
credited much  they  are,  and  brought  into  an  ill  name,  by  occasion  of  the  poison 
which  Agrippina,  the  empress,  conveyed  unto  her  husband  the  emperor  by  their 
means:  a dangerous  precedent  given  for  the  like  practice  afterwards.”  ( Holland's 
Trans.)  The  A.  caesarea  has,  however,  through  the  lapse  of  time,  again  reco- 
vered its  reputation,  for  now  it  is  commonly  seen  in  the  Italian  markets  ; in  Italy 
it  is  abundant,  but  in  these  kingdoms  rare.  It  is  liable  to  be  mistaken  for  a poi- 
sonous species  belonging  to  the  same  subgenus,  but  may  easily  be  distinguished 
by  its  yellow  gills  from  the  A.  imperialis,  in  which  they  are  always  white. 

(706.)  Amanita  nivalis,  which  Dr.  Greville  says  is  the  most  alpine  fungus  he 
is  acquainted  with,  and  which  grows  on  the  bleak  summits  of  the  Grampians, 
enlivening  by  its  symmetry  and  extreme  whiteness  the  few  turfy  spots  that  occur 
in  those  desert  regions,  is  found  also  in  Italy,  according  to  De  Candolle,  who 
quotes  from  Michelli,  and  says  that  it  is  eaten  by  the  Tuscans,  and  by  them  called 
Fungo  man  nolo,  or  dormiente.  Amanita  ovoidea  is  also  said  to  be  delicious ; 
and  A.  vaginata  is  fed  upon  by  the  poor  in  Muscovy:  but  cases  ure  on  record  in 
which  it  has  proved  poisonous. 

(707.;  The  Amanita  imperialis  [§  600,  fig.  a,  b],  1ms  long  been  notorious  for 
its  intoxicating  and  poisonous  properties.  It  has  sometimes  been  eaten  by  mis- 


AGARIC  I . 


261 


take,  ami  the  results  have  proved  fatal.  Linnaeus  tell  us  that  in  Denmark  the 
natives  cut  it  in  pieces,  which  they  steep  in  milk,  and  it  then  proves  as  destructive 
to  flies  as  arsenic ; hence  it  has  received  its  present  specific  name,  Muscaria. 
Dr.  Johnston  corroborates  this  fact,  by  stating  that  he  has  observed  flies  which 
sip  the  dirty  yellow  liquor  into  which  the  Amanita  dissolves  die  almost  immediately. 
Haller  mentions  the  cases  of  six  Lithuanians,  who  perished  at  one  time  by  eat- 
ing this  Amanita.  And  Christison,  among  other  instances,  relates  those  of  four 
French  soldiers,  who  were  killed,  and  others  who  were  much  disordered,  by  a 
similar  fatal  repast.  Orfila  likewise  records  similar  examples  of  its  virulence,  in 
one  of  which  a whole  family  was  poisoned  and,  although  some  were  recovered  by 
speedy  remedies,  two  died.  The  Amanita  is  nevertheless  employed  by  the 
Ostiacks  of  Siberia,  the  Kamtschatdales,  and  Koriacks,  for  the  purpose  of  pro- 
ducing intoxication.  These  infatuated  people  “ sometimes  eat  it  dry,  sometimes 
immersed  in  a fermented  liquor  made  with  the  epilobium,  which  they  drink,  not- 
withstanding the  dreadful  effects  that  inevitably  follow.  At  first  they  are  seized 
with  convulsions  in  all  their  limbs,  then  with  a raving,  such  as  attends  a burning 
fever  ; a thousand  phantoms,  gay  or  gloomy,  according  to  their  constitutions,  pre- 
sent themselves  to  their  imaginations ; some  dance,  others  are  seized  with 
unspeakable  horrors.  The}7  personify  this  mushroom  ; and  if  its  effects  urge  them 
to  suicide,  or  any  dreadful  crime,  they  say  they  obey  its  commands.  To  fit 
themselves  for  premeditated  assassinations,  they  take  the  Mouchomore,  the 
Russian  name  of  this  Agaric;  and,  such  is  the  fascination  of  drunkenness  in  this 
country,  that  nothing  can  induce  the  natives  to  forbear  this  dreadful  poison.” 
(Pennant.) 

(708.)  The  most  complete  and  satisfactory  account  of  this  fungus,  and  its 
extraordinary  effects,  which  has  yet  been  published,  will  be  found  in  a German 
essay,  by  Dr.  Langsdorf,  in  Annalen  der  Wetterauischen  Gesellsrchaft  fur  die 
gesammte  Naturkunde.  This  essay  has  been  quoted  by  Dr.  Greville,  in  his 
treatise  on  the  esculent  Fungi  of  Great  Britain,  and  from  his  translation  the 
following  are  extracts. 

“ The  variety  of  Amanita  muscaria,  called  Kamtschatica,  is  used  by  the 
inhabitants  of  the  north-eastern  parts  of  Asia  in  the  same  manner  as  wine, 
brandy,  arrack,  opium,  ,fec.  are  by  other  nations.  These  fungi  are  found  most 
plentifully  about  Wischna,  Kamtschatka,  and  Mitkowe  Derewna,  and  are  very 
abundant  in  some  seasons,  and  scarce  in  others.  They  are  collected  in  the 
hottest  months,  and  hung  up  by  a string  in  the  air  to  dry  ; some  dry  of  themselves 
on  the  ground,  and  are  said  to  be  far  more  narcotic  than  those  artificially  pre- 
served. Small  deep-coloured  specimens,  thickly  covered  with  warts,  are  also 
said  to  be  more  powerful  than  those  of  a larger  size  and  paler  colour.  The  usual 
mode  of  taking  the  fungus,  is  to  roll  it  up  like  a bolus,  and  swallow  it  without 
chewing,  which  the  Kamtschatdales  say  would  disorder  the  stomach.  It  is  some- 
times eaten  fresh  in  soups  and  sauces,  and  then  loses  much  of  its  intoxicating 
property;  when  steeped  in  the  juice  of  the  berries  of  Vaccinium  uliginosum,  its 
effects  are  similar  to  those  of  strong  wine. 

“ One  large,  or  two  small  fungi,  is  a common  dose  to  produce  a pleasant  intoxi- 
cation for  a whole  day,  particularly  if  water  be  drank  after  it,  which  augments  the 
narcotic  effect.  The  desired  effect  comes  on  from  one  to  two  hours  after  taking 
the  fungus,  in  the  same  manner  as  from  wine  or  spirits:  cheerful  emotions  of  the 
mind  are  first  produced ; the  countenance  becomes  flushed ; involuntary  words 
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and  actions  follow,  and  sometimes,  at  last,  an  entire  loss  of  consciousness.  It 
renders  some  remarkubly  active,  und  proves  highly  stimulant  to  muscular  exertion : 
with  too  large  a dose,  violent  spasmodic  actions  are  produced. 

“ So  very  exciting  to  the  nervous  system,  in  many  individuals,  is  this  fungus, 
that  the  effects  are  often  extremely  ludicrous.  If  a person,  under  its  influence, 
wishes  to  step  over  a straw  or  a small  stick,  he  takes  a stride  or  a jump  suflicient 
to  clear  the  trunk  of  a tree;  a talkative  person  cannot  keep  silence  or  secrets; 
and  one  fond  of  music  is  perpetually  singing. 

“ The  most  singular  effect  of  the  Amanita , is  the  influence  it  possesses  over 
the  urine.  It  is  said  that,  from  time  immemorial,  the  inhabitants  have  known 
that  the  fungus  imparts  an  intoxicating  quality  to  that  secretion,  which  continues 
for  a considerable  time  after  taking  it.  For  instance,  a man  moderately  intoxi- 
cated to-day,  will  by  the  next  morning  have  slept  himself  sober ; but  (as  is  the 
custom)  by  taking  a teacup  of  his  urine,  he  becomes  more  powerfully  intoxicated 
than  he  was  the  preceding  day  by  the  direct  administration  of  the  fungus.  This 
intoxicating  property  of  the  urine  is  capable  of  being  propagated  ; for  every  one 
who  partakes  of  it  has  his  urine  similarly  affected.  Thus,  with  a very  few 
Amanita,  a party  of  drunkards  may  keep  up  their  debauch  for  a week.  Dr. 
Langsdorf  mentions,  that  by  means  of  a second  person  taking  the  urine  of  the 
first,  a third  of  the  second,  and  so  on,  the  intoxication  may  be  propagated 
through  five  individuals.” 

(709.)  Like  many  other  poisonous  plants,  this  fungus,  which 
possesses  such  extraordinary  powers,  might,  if  judiciously  ad- 
ministered, become  a serviceable  medicine.  Less  attention  has 
been  paid  to  it  than  it  deserves.  It  has,  however,  been  exhibited 
in  epilepsy  and  palsy,  and,  it  is  said,  with  satisfactory  results. 

(710.)  The  Amanites  form  the  last  of  the  numerous  subgenera 
that  the  genus  Agaricus  includes,  and  with  the  foregoing  accounts 
of  the  Agarici,  the  illustrations  of  the  type  Agaricacece  is  closed. 
The  Agaricacecs  terminate  the  section  Agaricitice,  which  is  the 
final  one  in  the  older  Boletales  ; and  the  order  Boletales  being 
thus  concluded,  the  illustrations  of  the  class  are  at  an  end.  It 
therefore  only  now  remains  to  give  the  usual  tabular  conspectus 
of  the  distribution  of  the  order  last  examined,  with  references  to 
those  sections,  in  which  definitions  will  be  found  of  the  several 
groups. 


Order. 


Boletales, 

or 

Mycetales. 


Sections. 

r 

Agaricinae 

(«42) 

•\  Helvellinae 
(639) 

Tremellin* 

l (612) 


1 


Types. 

Agaricacece  (682) 
Boletacece  (648) 
Auriculariacete  (644) 


( Helvellacei t (634) 
< Pesisace <z  (628) 

( Clavariacea  (617) 


f Cyphellace ee  (611) 
•v  Exidiaceee  (609) 

( Tremellaceee  (608). 
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(711.)  Botanical  characters,  which  in  general  indicate  the  pro- 
perties of  plants  by  shewing  the  affinities  of  unknown  species  with 
those  the  qualities  of  which  are  known,  have  long  been  considered 
to  fail  in  their  application  to  the  fungi : and  this  group  has  often 
been  cited  as  a reproach  to  the  natural  system  of  arrangement.  But 
the  previous  demonstrations  will  have  shewn  that  the  reproach  has 
been,  if  not  unmerited,  at  least  premature  ; for  the  fungi,  instead 
of  forming  but  one  group  or  natural  family,  as  they  were  esteemed 
by  Ray,  Linnaeus,  Jussieu,  and  even  by  many  living  writers,  are 
shewn  to  include  many  types  and  sections,  equivalent  to  the 
groups,  called  natural  families  and  orders  by  different  botanists, 
and  to  form  collectively  a group,  not  analogous  to  the  subordinate 
families  or  orders  Rosacece,  Solanece,  &c.,  but  a class  equal  in 
rank  either  to  the  glumaceous,  or  petaloid  monocotyledons ; the 
gymnospermous  or  angiospermous  Exogense  ; i.  e.  to  the  Segetes 
or  Palmares;  the  Zapini,  Eucarpse,  or  Selanthi.  Such  being  the 
case,  it  will  be  evident  that,  although  the  fungi  are  some  of  them 
highly  acrid  and  venomous,  others  esculent,  and  others  inert,  these 
differences  are  no  greater  than  what  occur  in  most  other  classes  of 
equal  rank  and  magnitude ; the  homogeneity  which  attends 
homomorphism,  i.  e.  the  similarity  of  quality  which  in  general  is 
associated  with  similarity  of  form,  in  the  majority  of  cases  not 
extending  to  larger  groups  than  are  here  called  types  and  sections, 
by  whatever  variety  of  names  they  may  be  distinguished  by  various 
authors. 

(712.)  Many  errors  seem  to  have  been  adopted  with  regard  to  the 
pretensions  and  objects  of  the  so-called  natural  scheme  ; one  more 
of  which  needs,  here,  correction.  The  natural  synthesis  does  not 
pretend  always  to  associate  plants  of  similar  qualities  and  proper- 
ties ; but,  as  far  as  knowledge  permits,  to  associate  those  which 
are  structurally  allied.  In  thus  doing,  it  is  found  that  certain 
groups,  having  similar  forms,  have  similar  qualities;  i.  e.  are  both 
homomorphous  and  homogeneous ; while  those  which  are  essen- 
tially unlike  in  structure,  are  unlike  in  properties  also;  i.e.  being 
heteromorphous,  they  are  in  general  heterogeneous. 

(713.)  This  doctrine,  of  the  analogy  existing  between  internal 
properties  and  external  forms,  is  one  of  the  most  valuable  in  the 
science,  but  it  has  been  frequently  abused  ; less,  however,  by  its  op- 
ponents than  its  supporters,  who  have  often  injudiciously  endea- 

2 L 


264 


OUTLINES  OF  FUNGOLOGIA. 


voured  to  convert  a general  into  a universal  rule,  when  both  experi- 
ence and  experiments  shew  that  some  plants,  naturally  associated  by 
structure,  possess  very  diverse  properties,  some  differing  in  degree, 
and  others  essentially  in  kind.  Still  the  natural  system  is  not  the 
less  useful  when  it  points  out  the  suspicious  groups,  than  when  it 
indicates  those  which  are  uniformly  poisonous  or  wholesome.* 

(714.)  But  the  fungi  have  often  been  said  to  deviate  more  from 
this  analogy  than  most  other  plants ; and  the  statement  in  some 
measure  is  correct,  yet  it  requires  considerable  qualification  ; for, 
while  some  groups  are  invariably  sane,  and  others  noxious,  others 
again  have  their  qualities  affected  by  soil  and  climate  to  an  extent 
which,  if  not  wholly  without  a parallel,  is  comparatively  rare 
among  other  plants. 

(715.)  These  apparent  anomalies,  occurring  in  several  of  the  most 
common  and  familiar  species,  have  led  some  persons  to  believe  the 
fungi,  in  general,  to  be  irreducible  to  those  laws  which  prevail  in 
other  natural  groups  of  plants.  And  this  error  was  fostered,  if  not 
engendered,  by  the  former  association  of  all  the  fungi  in  a single 
natural  order,  i.e.  the  confusion  of  many  typical  groups  in  one; 
and  which,  as  they  were  dissimilar  in  structure,  must  necessarily 
exhibit  dissimilar  properties  also. 

(716.)  The  extent  of  this  confusion  will  best  be  seen,  by  reducing 
the  sections  and  orders  into  which  the  class  is  now  distributed  to  a 
tabular  form,  similar  to  those  conspective  tables  which  have  already 
been  given  at  the  conclusion  of  each  order.  It  should,  however, 
be  remembered,  that  each  of  the  sections  contains  several  types 
which  are  equivalent  to  those  groups,  which  are  called  orders  by 
some  botanists,  and  families  by  others,  but  which  are  of  equal 
rank  and  importance,  by  whatever  names  they  are  known. 


* Besides  the  systematic  characters  by  which  the  wholesome  and  hurtful  agarics 
maybe  distinguished  from  each  other,  experience  has  led  to,  and  experiments  have 
confirmed,  the  following  more  popular  generalizations.  A pure  yellow  or  golden 
colour  denotes  a good  quality.  Many  excellent  species  have  a very  pale  or  nearly 
white  pileus,  and  some  are  brown.  Those  with  vinous  red  or  violet  caps  are  uni- 
versally wholesome.  But  the  orange  red  and  rose  coloured  ones  are  poisonous. 
Those  which  are  green,  or  black,  or  purple  changing  to  black,  are  also  hurtful. 
Like  the  Boleti,  those  agarics  which  have  unilateral  pilei  are  mostly  noxious, 
as  well  as  those  in  which  either  the  receptacle  of  the  cap  is  very  thin  in  proportion 
to  the  gills;  or  in  which  the  lamellae  are  all  equal  in  length  ; or  in  which  the 
collar  is  of  a thin  membrane,  like  a spider’s  web.  Lactescent  and  deliquescent 
agarics,  and  also  such  as  grow  in  tufts  on  trees,  are  in  general  to  he  avoided. 
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Class. 


Orders. 

Boletales 


Fungi  ^ Tuberales 


Sections, 
f Aguricitite 
; Helvellintc 
( Tremellince 

C Tuberince 
< Bovistinai 
L SpharintE 


C Tuber cularime 
Mucedinales  -<  Mucorinte 
/ UredintE. 


(717.)  The  inevitable  tendency  of  confounding  so  many  groups, 
which  are  naturally  distinct,  was  to  render  the  fungi  apparently  much 
more  anomalous  than  they  really  are  ; and  now  that  the  distribu- 
tion of  the  class  has  been  improved,  many  of  the  supposed  devia- 
tions have  been  cancelled,  and  those  which  remain  are  but  the 
exceptions  to  the  rule,  as  are  several  which  occur  in  other  classes. 
Thus,  the  Tuberacece,  the  Clavariacece,  and  the  Helvellacece,  are 
as  homogeneous  as  the  Malvacece,  the  Cruciferce,  and  Solanece ; 
and  the  Boletacece  and  Acjaricacea,  the  most  abnormal  of  the 
whole,  are  not  more  so  than  the  Papilioncicece,  the  Umbelliferce, 
and  Urticece. 

(718.)  The  malign  influence  of  this  error  has  been  no  where  more 
sensibly  felt  than  in  Britain  ; for,  the  fungi  being  condemned  in  the 
gross  as  deleterious  plants,  very  few  have  been  able  to  withstand 
the  prejudice  raised.  Thus,  at  least,  thirty  of  our  indigenous 
i species  are  esculent,  but  not  more  than  two  or  three  are  eaten  ; and 
our  paupers  starve  with  food  around  them  which  in  some  conti- 
nental states  is  esteemed  a luxury,  and  in  others,  forms  a staple 
article  of  diet. 

(719.)  Greville,  upwards  of  ten  years  ago,  directed  public  attention  to  this  subject, 
in  a very  able  memoir,  read  before  the  Wernerian  Society'  of  Edinburgh  ; but  still 
“ tbe  Fungi  are  looked  down  upon  with  contempt  and  aversion;”  and  Great 
Britain,  possessing  most  of  those  species  that  supply  a constant  resource  to  thou- 
sands on  the  continent,  continues  to  be  the  only  country  in  Europe  in  which  they 
are  wasted  and  despised.  In  It  ussia,  and  throughout  the  greater  part  of  Europe, 
the  fungi  iOrm  “a  regular  article  of  diet,  and  not  merely  as  a resource  in  times 
of  scarcity,  but  as  a delicacy.  It  is  therefore  not  a little  extraordinary,  that  we, 
who  have  before  our  eyes  several  esteemed  species  in  profusion,  should  neglect 
’ the  whole,  except  the  common  mushroom,  the  Truffle,  and  the  Morelle.  On  the 
■ continent  it  is  a common  practice  to  eat  various  fungi  in  a raw  state,  which,  it  is 
said,  renders  them  more  nutritious.  Schw^egrichen  mentions  this  expressly  in 
1 a letter  quoted  by  Persoon:  “ In  travelling  through  Germany  and  Austria,  I ob- 
1 served  the  peasants  in  the  vicinity  of  Nuremberg,  where  I lived  part  of  the  sum- 
mer, to  eat  raw  mushrooms  seasoned  with  anise  and  carraway  seeds  along  with 
i their  black  bread.  Being  then  employed  on  the  study  of  cryptogamous  plants,  I 
I resolved  to  try  the  ellect  oi  this  kind  ol  lood  on  my  own  person.  I therefore 
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imitated  these  people,  and  succeeded  so  completely,  that  during  several  weeks  1 
ate  nothing  but  bread  and  raw  fungi,  and  drank  nothing  but  water.  Instead  of 
finding  my  health  affected,  I rather  experienced  an  increase  of  strength.  I pre- 
ferred those  species  which  had  neither  a bad  flavor  nor  a disagreeable  smell,  and 
which  had  a tolerably  firm  consistence  ; as  Boletus  esculcntus,  B.  rufus , Aga- 
virus  campestris,  A.  procerus,  Clavaria  coralloides,  &c. 

“ I have  observed  that  fungi,  if  moderately  used,  are  very  nourishing,  but  that  they 
lose  their  good  qualities  by  culinary  preparation,  which  deprives  them  of  their  na- 
tural taste.”  (Persoon  Traite  sur  les  Champignons  comestibles.  Greville,  &c.) 

(720.)  The  opinion  of  Schw<egrichen  as  regards  the  effects  of  cooking,  upon 
fungi,  is  not  consonant  with  general  experience.  It  is  true  that  many  of  the  innox- 
ious fungi  have  their  flavour  impaired  by  long  exposure  to  heat ; and  it  is  probable 
that  they  may  thus  be  rendered  less  nutritious,  yet  it  is  also  well  known  that 
various  mushrooms  are  not  only  improved  by  cooker}',  but  that  several  which  are 
poisonous  in  a raw  state,  are  innoxious  after  they  are  dressed. 

(721.)  The  analyses  of  fungi  which  have  been  made  by  Braconnot  and  Letellier 
are  also  favorable  to  their  culinary  preparation  ; for,  besides  the  f ungin,  as  the 
bulk  of  the  materials  which  compose  the  plants  is  called,  and  which  appears  to  be 
harmless  both  in  the  poisonous  and  wholesome  species,  these  chemists  found  in 
some  albumen  and  adipocire,  in  others  saccharine  matter,  in  some  peculiar  acids, 
as  the  fungic  and  boletic,  in  others  an  acrid  resin,  and  in  others  an  acrid  and 
volatile  principle.  M.  Letellier  also  discovered  in  some  fungi  one,  and  in  others  two, 
peculiar  poisonous  principles.  One  of  these  principles  is  an  acrid  matter  so  very 
fugacious,  that  it  disappears  when  the  plant  is  either  dried  or  boiled,  or  macerated 
in  weak  acids,  alkalies,  or  alcohol.  To  this  principle,  he  says,  the  irritating  pro- 
perties of  some  of  the  fungi  are  owing.  The  other  principle  is  more  fixed,  as  it 
resists  drying,  boiling,  and  the  action  of  weak  alkalies  and  acids.  It  is  soluble  in 
water,  has  neither  taste  nor  smell,  and  forms  crystallizable  salts  with  acids.  To 
this  principle  he  attributes  the  narcotic  properties  of  some  fungi.  He  has  found 
it  in  the  Amanita  muscaria,  verna,  and  bulbosa,  and  therefore  proposes  to  call  it 
Amaniiine.  Its  effects  on  animals  appear  to  resemble  considerably  those  of 
opium.”  (Arch.  Gen.  de  Med.  xi.  94,  and  Christison  on  Poisons,  772.) 

(722.)  The  result  of  these  experiments  will  satisfactorily  account  for  the  bene- 
ficial effect  of  heat  on  some  poisonous  fungi,  and  its  inefficiency  with  others  ; for, 
those  which  are  rendered  deleterious  by  the  presence  of  the  volatile  poison  only, 
would,  of  course,  be  converted  into  wholesome  food  by  cookery  ; w hile  those,  in 
which  both  are  present,  or  such  as  the  Amanitae,  in  which  the  latter  abounds, 
would  still  be  noxious,  notwithstanding  their  exposure  to  heat. 

(723.)  These  various  principles,  which  seem  to  be  analogous  to  those  proximate 
principles  upon  which  the  peculiar  properties  of  other  plants  depend,  are  not  all 
present  in  all  fungi,  but,  being  variously  distributed,  and  in  different  degrees  de- 
veloped, confer,  with  other  principles,  many  of  w'hich,  us  the  oxalic  acid,  &c.,  have 
been  detected,  their  peculiar  and  characteristic  qualities  upon  the  numerous  genera 
and  species  of  this  very  extensive  class. 

(724.)  Fungin,  which  forms  the  bulk  of  all  the  fungi,  is  in  itself  innoxious,  and 
it  is  a highly  nutritious  substance;  it  contains  nitrogen,  and  is  very  similar  in  its 
composition  to  animal  matter.  Indeed,  so  similar  as  to  leud  flesh-flies,  by  an  error 
of  instinct,  to  deposit  their  eggs  in  many  toadstools.  This, in  different  mushrooms, 
is  of  different  degrees  of  density,  according  to  the  quantity  of  water  it  is  joined 
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with,  anil  acquires  different  odours,  flavours,  and  properties,  according  as  other 
principles  are  added,  and  according  to  the  degree  in  which  they  are  evolved. 

(725.)  In  certain  situations,  truffles,  morels,  and  common  mushrooms,  are  nearly 
tasteless,  while  in  others,  their  grateful  tastes  and  smells  are  highly  developed  ; and 
in  a similar  way,  certain  fungi,  which  are  eatable  in  one  country,  or  when  gathered 
from  one  situation,  are  deleterious  when  growing  in  another.  This  difference 
depending  upon  the  greater  or  less  quantity  of  the  poisonous  matter  formed,  the 
production  of  which  may  be  favored  or  suppressed  by  external  physical  circum- 
stances, just  in  the  same  way  as  celery  is  said  to  be  poisonous,  and  sea-kale  and 
asparagus  not  eatable,  when  growing  wild,  but  which  become  bland  and  esculent 
when  chance  or  culture,  by  excluding  light,  prevents  the  formation  of  their  acrid 
principles. 

(726. ) Before  any  rational  account  could  be  given  of  these  changes,  many  curious 
speculations  were  indulged  in,  which  rather  excited  than  satisfied  the  curiosity  of 
the  ignorant.  Fungi,  as  well  as  other  plants,  were  formerly  believed  to  be 
poisoned  by  the  breath  of  toads  and  snakes.  Pliny  gravely  asserts  that  they  are 
very  fit  objects  to  retain  the  venom  conveyed  by  the  breath  of  serpents ; and  it  is 
thought  that  the  vulgar  name,  toadstool,  which  is  given  to  many  poisonous  mush- 
rooms, has  reference  to  such  a belief.  Boccaccio  furnishes  an  illustration  of  the 
prevalence  of  the  idea ; for,  in  one  of  his  tales,  he  attributes  the  death  of  two 
lovers  to  their  having  put  into  their  mouths  sage-leaves  plucked  from  a plant 
under  which  there  was  subsequently  discovered  a huge  toad,  whose  venomous 
breath  had  rendered  the  sage-leaves  poisonous. 

(727.)  Richard  was  so  convincedof  the  influence  of  soil  and  climate  upon  fungi, 
that  he  would  never  eat  any  even  of  the  common  mushrooms  which  had  not  been 
cultivated.  This,  however,  was  an  over-jealous  care ; for,  notwithstanding  there 
have  been  some  few  reports  of  eatable  mushrooms  proving  injurious,  they  are  not 
more  than  may  fairly  be  attributed  to  idiosyncrasy. 

(728.)  When  deleterious  fungi  have  been  eaten,  the  symptoms  they  produce  are 
in  a great  measure  similar  to  those  which  follow  the  exhibition  of  other  acrid- 
narcotic  poisons : usually  the  effects  are  compound,  but  occasionally,  according 
to  the  fungus  taken,  or  the  state  in  which  it  has  been  eaten,  the  symptoms  are 
more  or  less  purely  those  of  acrid  or  of  narcotic  poisons. 

(729.)  The  spices  and  the  spirit  with  which  fungi  are  served  up  to  table  on  the 
continent  are  believed  often  to  destroy  or  neutralize  their  deleterious  powers  ; and 
hence  their  administration  has  been  recommended  when  poisoning  from  mush- 
rooms occurs.'  No  especial  antidote,  is  known ; but,  after  the  offending  matter 
has  been  dislodged,  ammonia  and  other  stimulants  may  be  given,  if  the  narcotism 
prevails  ; and  bland  drinks,  with  other  antiphlogistic  remedies,  if  the  irritation  pre- 
dominates, which  it  often  does  to  a fatal  extent. 

GEOGRArHICAL  DISTRIBUTION  OF  THE  FUNGI. 

(730.)  Plants  so  essentially  nomadic  as  the  fungi,  plants  so  pecu- 
liarly privileged  to  wander  from  place  to  place,  whose  general  use- 
fulness depends  upon  their  vagrancy,  and  whose  chief  importance 
results  from  their  intermittent  and  remittent  visitations;  at  one  time 
being  present  in  the  utmost  profusion  in  a place  where  for  years  or 
for  ever,  they  had  not  occurred,  and  may  not  occur  again;  can 
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scarcely  be  expected  to  afford  many  fixed  data  as  to  their  topo- 
graphical localities,  or  to  require  much  to  be  said  of  their  geo- 
graphical distribution. 

(731.)  Still,  meagre  as  are  the  materials  as  yet  collected  that  are 
available  for  this  department  of  the  study,  there  are  evident  indica- 
tions that,  if  our  knowledge  were  as  extended  as  the  facts  are  cogni- 
zable, the  habitats  and  stations  of  the  fungi  would  be  found  to  be  as 
relatively  definite  as  are  the  geographical  and  topographical  ranges 
of  other  and  higher  plants.  For  parasitic  fungi,  and  even  those 
which  are  parasitic  not  on  certain  species  only,  or  on  certain  dead 
or  decaying  vegetables  alone,  but  also  those  which  flourish  upon 
several  or  many  organic  substances,  or  upon  common  vegetable 
mould,  and  which  hence  are  less  dependent  upon  fortuitous  cir- 
cumstances for  their  especial  soil,  appear  to  affect  particular 
latitudes,  and  to  abound  more  or  less  in  different  regions,  and  to 
be  wholly  absent  from  various  places. 

(732.)  The  little  knowledge  we  possess  upon  this  point  already 
proves  that  most  of  the  extra- European  fungi  are  distinct  from  the 
European  kinds;  some  few  of  those  indigenous  to  Barbary,  and  in 
similar  latitudes  in  North  America,  are  identical  with  ours,  but  the 
majority  are  specifically  distinct.  This,  which  might  have  been  an- 
ticipated, is  however  a fact,  that  it  is  important  to  have  proved; 
for  thus  only  can  any  rational  account  be  given  of  various  phe- 
nomena familiar  to  the  physiological  botanist  and  the  practical 
gardener,  but  which  are  not  the  less  curious  because  they  are  com- 
mon. Certain  exotic  plants  remain  free  from  blights,  i.  e.  from 
the  attacks  of  insects  and  parasitic  fungi ; while  native  vegetables, 
in  the  same  field  or  garden,  are  profusely  covered  by  them,  and 
oftentimes  consumed : in  such  a case  the  plants  have  been  brought 
here,  but  their  parasites  have  been  left  behind.  Again,  many  exotic 
plants  are  not  exempted,  because  either  their  parasites  have  been 
imported  with  them,  or  they  have  found  in  a foreign  land  others  that, 
if  not  identical  with  those  of  their  native  climes,  are  equivalent  in 
their  functions,  and  which  in  different  places  perform  reciprocally 
the  duties  of  each  other,  as  they  are  severally  absent. 

(733.)  But,  so  little  have  the  fungi  hitherto  been  studied  in  tro- 
pical regions,  or  indeed  in  any  countries  out  of  Europe,  that,  of  the 
extra- European  species,  there  is  absolutely  next  to  nothing  known. 
I am  therefore  most  happy  to  learn,  from  my  friend,  Dr.  Harlan,  of 
Philadelphia,  that  Drs.  Schweiniz  and  Torrey,  both  well-known 
and  very  able  botanists,  are  prosecuting  their  researches  amongst 
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the  American  fungi;  and  doubtless  a rich  harvest  will  be  gathered 
in  the  vast  wilds  of  that  magnificent  country,  on  which  England, 
nay  Europe,  looks  as  the  coheiress  of  her  language,  literature, 
sciences,  and  arts. 

(734.)  The  chief  geographical  generalizations  with  regard  to  the 
fungi  which  can  as  yet  be  made  are  very  few;  they  are  not, 
however,  wholly  unimportant. 

(735.)  Fungi  chiefly  affect  northern  latitudes,  and  the  northern 
parts  of  the  temperate  zone.  They  are  much  more  numerous  in 
Sweden  than  in  France;  more  common  in  France  than  in  Italy  and 
Spain  ; and  still  less  abundant  in  Barbary,  and  the  northern  parts  of 
Africa,  than  in  Europe.  Within  the  compass  of  a square  furlong  in 
Sweden,  Fries  states  that  he  found  no  less  than  two  thousand  species; 
and,  although  not  equally  multitudinous  in  all  extra-tropical  coun- 
tries, they  are  much  more  numerous  in  the  temperate  than  in  the  tor- 
rid zone.  To  this  a parallel  may  be  traced  in  the  seasons  which  here 
are  most  favourable  to  their  growth;  for,  in  England,  fungi  are  com- 
paratively rare  in  summer,  but  occur  in  our  forests  and  our  fields, 
and  in  almost  every  possible  locality,  in  the  extreme  of  profusion 
during  autumn,  and  even  in  the  beginning  of  the  winter  months. 

(736.)  The  Sphcermce,  and  some  of  the  Mucedinccles,  which  cover 
the  leaves  and  bark  of  many  trees  during  the  summer  here,  and  which 
abound  on  decaying  food  in  every  season,  may  seem  to  offer  serious 
objections  to  the  above  general  law.  On  the  contrary,  however,  they 
confirm  it;  for  the  Splicerince  are  those  lichenoid  fungi  which  were 
excluded  by  De  Candolle  from  the  class,  and  associated  with  some 
few  lichens  to  form  his  intermediate  group  Hypoxyla;  and  which,  as 
they  are  abundant  during  our  summer,  are  common  also  in  every 
part  of  the  world  where  there  are  vegetables  for  them  to  grow  upon. 

(737.)  Like  other  plants  of  which  more  is  known,  the  geographical 
range  of  the  several  orders,  sections,  types,  and  genera  of  fungi, 
appear  to  be  very  different,  and  yet  to  be  subject  to  general  laws; 
for  some,  as  the  SphcerincB,  Agaricince,  and  Tremellince,  are  almost 
cosmopolites;  while  others,  as  the  Tuberacece,  the  Helvellacece,  and 
the  Clavariacea,  although  not  wholly,  are  chiefly  European  plants. 
This  difference  of  range,  which  is  evident  in  some  of  the  types  and 
sections,  is  also  noticeable  in  many  genera  and  species : thus 
the  common  mushroom,  Agaricus  campestris,  is  spread  over  the 
whole  of  Europe,  and  part  of  Asia,  Africa,  and  America,  reaching 
as  far  north  as  Lapland,  and  as  far  south  as  Barbary  and  Japan. 
The  Schizophylla,  also,  which  are  found  throughout  tbe  whole  of 
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Europe  and  Asia,  occur  likewise  on  the  Gold  Coast  and  at  the  Cape 
of  Good  Hope,  as  well  as  in  the  Antilles,  and  in  North  and  South 
America;  and  the  truffle,  which  is  so  especially  European,  is  also 
a native  of  the  East  Indies  and  Japan.  On  the  contrary,  Batarrea, 
one  of  the  Phallacese,  has  only  been  found  in  England,  and  is  very 
rare  even  in  its  special  habitat;  and  Onygena,  a curious  fungus, 
has  never  yet  been  discovered  anywhere  but  on  horses’  hoofs,  lying 
to  rot  in  shady  places. 

(738.)  Equinoctial  countries  are  not,  however,  destitute  even  of  the  larger  fungi, 
and  some  of  the  tropical  species  are  remarkable  both  for  their  form  and  size. 
“ The  huge  Boleti  of  Java,”  we  are  told,  “ spread  out  their  many-handed  bodies 
from  the  trunks  of  aged  trees,  like  vegetating  demons and  some  of  the  terrestrial 
fungi  of  warm  countries  are  so  large,  that  travellers  report  they  have  been  mis- 
taken for  sleeping  lions.  Nevertheless,  although  not  absent,  fungi  are  much  less 
common  near  the  equator  than  in  higher  latitudes;  for  in  some  intertropical 
places  they  are  extremely  rare,  and  in  others  perhaps  unknown. 


(739.)  No  fungus  has  hitherto  been  found  in  a fossil  state.  Nodules  of  iron 
pyrites,  which  assume  almost  every  possible  diversity  of  form,  have  sometimes  been 
mistaken  for  fossil  fungi ; and  indeed,  their  occasional  resemblance  to  certain 
species,  as  the  Agaricus  pratensis,  is  very  close,  [vide  § 600,  fig.  h,  i.]  But  the 
multitudinous  shapes  the  nodules  assume,  the  situations,  and  abundance  in  which 
they  are  found,  and,  above  all,  their  chemical  constitution  and  the  absence  of  any 
traces  of  organization,  preclude  the  idea  of  their  being  the  remains  or  casts  of 
fungi.  In  Lindley  and  Hutton’s  valuable  work,  a fossil  is  figured  under  the 
name  of  Polyporites  [PI.  65],  which,  if  indeed  a fossil  fungus,  would  be  most 
valuable,  as  being  the  first  ever  yet  discovered.  But  Mr.  Bowman,  who  found  it 
among  the  ejected  shale  of  a coal-pit,  near  the  entrance  of  the  vale  of  Llangollen, 
in  the  county  of  Denbigh,  and  who  subsequently  met  with  a second  and  more 
perfect  specimen,  points  out  their  resemblance  to  the  scales  of  fish,  or  of  some 
great  Saurian  reptiles.  Hence,  notwithstanding  their  similitude  in  a few  respects 
to  the  recent  genus  Poly poro/ts,  much  doubt  is  reasonably  entertained  of  their 
vegetable  origin:  and  further  evidence  must  be  adduced,  before  they  can  be 
acknowledged  as  fossil  fungi. 

(740.)  The  absence  of  fungi  from  the  more  modern  strata  may  be  satisfactorily 
explained,  by  the  consideration  of  the  very  fugacious  nature  of  most,  and  the  more 
or  less  perishable  structure  of  the  remainder.  Few  are  known  which  would  be 
likely  to  retain  their  forms,  when  carried  into  lakes  and  seas,  long  enough  to  be 
sealed  up  by  successive  deposits  in  the  heart  of  nascent  stone.  In  the  older  series, 
fungi  could  not  be  expected  to  be  found  ; for,  as  they  are  aerial  plants,  those  strata 
in  which  aquatic  Algse  alone  have  been  discovered,  would  be  very  unlikely  situa- 
tions for  fungi ; and  as  fungi  are  chiefly  parasitic  on  trees,  shrubs,  and  herbs,  it 
would  be  folly  to  seek  for  them  in  (lie  deposits  of  epochs  in  which  terrestrial  vege- 
tables did  not  exist:  furthermore,  as  fungi  noware  known  to  atl'ect  the  colder 
regions  of  our  globe,  and  to  be  comparatively  rare  in  our  warmer  latitudes,  the  older 
the  strata  in  which  fossil  plants  are  found,  as  they  indicate  a temperature  higher 
than  the  present,  the  less  and  less  likely  will  they  be  to  contain  any  lossil  fungi. 
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(741.)  Moss,  Mousse,  Muscus,  and  other  synonymes  in  other 
tongues,  had  once  a far  more  extensive  meaning  than  they 
now  possess ; for  not  only  were  the  mosses  properly  so  called 
included  in  their  ample  sweep,  but  all  kinds  of  soft  and  capillary 
plants,  whether  growing  in  the  sea,  in  rivers,  in  swamps,  or  on 
dry  land,  were  considered  mosses,  and  even  the  places  in  which 
they  grew  received  similar  denominations  : hence,  to  the  pre- 
sent day,  large  tracts  of  boggy  country,  both  in  the  British  Isles 
and  in  the  northern  parts  of  Europe,  are  commonly  known  as 
Mosses. 

(742.)  Most  of  the  ancient  sea  and  river  mosses  have  already 
been  proved  to  be  Confervse ; many  of  the  terrestrial  ones,  as  the 
rein-deer  and  Iceland  mosses,  have  been  shewn  to  be  Lichens  ; the 
parasitic  mosses,  forming  mouldiness  or  mildew,  have  been  demon- 
strated to  be  Fungi ; and  the  club-mosses  will  hereafter  be  found, 
in  like  manner,  to  be  associated  with  the  Ferns.  Thus  restricted  on 
every  side,  the  ancient  indeterminate  and  undefinable  group  once 
called  mosses  has  been  reduced  to  a definite  and  natural  modern 
class:  which,  although  relatively  diminished  in  extent,  has  been 
hindered,  by  recent  discoveries,  from  becoming  absolutely  lessened 
in  the  number  of  known  plants  that  it  includes. 

(743.)  As  was  the  case  with  both  the  Algse  and  the  Fungi,  some 
systematic  writers  would  confine  the  Musci  within  much  narrower 
limits  than  it  is  here  proposed  to  draw.  That  is,  as  they  would 
consider  the  Fucales  the  only  true  Algae,  and  the  Boletales  the 
only  true  Fungi,  so,  among  the  mosses,  one  order  alone  has  been 
termed  true  mosses  ( musci  veri),  and  the  others  altogether  ex- 
cluded, and  deprived  of  the  common  name. 

But,  as  in  the  previous  instances,  of  the  Algse  and  the  Fungi,  so 
likewise  here,  among  the  Musci,  the  several  subordinate  groups  can 
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be  equally  well  distinguished  when  considered  orders  of  one  com- 
mon class,  as  when  no  such  association  is  acknowledged  ; and 
furthermore,  as  such  a distribution  not  only  shews  their  natural 
affinities,  but  is  also  sanctioned  both  by  popular  acceptation  and 
by  many  of  the  highest  botanical  authorities,  they  will  be  here 
admitted  as  the  individual  orders  which  form,  collectively,  a com- 
mon class.  Respectively,  they  are  called  Hepaticales  (or  liver- 
worts) ; Bryales  (true-mosses,  or  moor-worts) ; and  Charciles  (or 
stone-worts.) 

(744.)  Characteristically  different  as  the  mosses  are  from  both 
the  Algae  and  the  Fungi,  and  no  class  possesses  more  decided 
diagnostic  signs,  they  still  exhibit,  especially  in  the  two  boundary 
orders  (the  liver-worts  and  the  stone-worts),  several  very  strong 
connexions  with  some  of  the  foregoing  groups,  and  more  particu- 
larly with  the  Confervales  and  Lichenales  of  the  Alga.  Indeed, 
the  Char  us  are  even  now,  by  Agardh,  Esenbeck,  and  Ebermaier, 
placed  among  the  Confervacea ; although  they  little  accord  with  theii 
general  definition  of  the  Alga , and  a much  more  important  affinity 
has  been  pointed  out  with  the  Equisetaceae  of  the  following  class. 
Again,  the  Liverworts  were  by  many  of  the  older  writers  once 
thought  to  be  so  intimately  allied  to  the  Lichens,  that  some  of 
them  were  called,  by  Fabius,  Dillenius,  &c.,  Lichen  alter, 
Lichenoides,  and  Lichenastrum,  while  Linnaeus  collectively  named 
the  whole  Alga  Hepatica,  a term  which  modern  writers  have 
changed  for  Musci  Hepatici,  the  Liverworts,  or  Hepatic  mosses. 

HEPATICALES, 

(745.)  The  known  Liverworts  are  comparatively  few  in  number; 
the  entire  catalogue  of  British  and  foreign  species  does  not  amount 
to  240.  These  are  distributed  into  thirteen  genera,  one  of  which, 
viz.  Jungermannia,  contains  199  of  the  species;  so  that  there  aie 
but  thirty-eight  left  for  the  remaining  twelve.  Out  of  these 
Marchantia  takes  ten,  Lejeunia  and  Riccia  each  seven,  Fimbriaria 
five,  Anthoceros  two ; and,  consequently,  seven  genera,  viz.  Lanu- 
laria,  Grimaldia,  Targiona,  Corsinia,  Monoclea,  Blandovia,  and 
Spharocarpus,  each  include  but  a single  species. 

(746.)  So  small  an  order  needs  but  little  subdivision;  and,  were 
it  not  for  some  peculiarities  of  structure,  the  genera  might  all  be 
kept  without  any  analytic  hindrance  in  a single  type,  as  they  are 
in  a single  section. 
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IIEPATICINjE. 

(747.)  The  stages  of  evolution  by  which  a passage  is  effected 
from  the  Lichens  to  the  true  mosses  may  be  regarded  as  cha- 
racterizing three  natural  groups,  and  these,  from  their  normal 
genera,  Riccia,  Targiona,  and  Marchantia,  may  be  called  the 
Ricciacece,  Targionacece,  and  Marchantiacece . 

(748.)  Ricciace/e.  Differing  widely  as  all  the  mosses  do  from 
the  Lichens  in  their  organs  of  vegetation,  their  herbaceous  fronds 
exhibiting  a rich  lucid  green  in  place  of  the  dry  coriaceous  thallus 
of  Cetraria,  the  wild  dishevelled  locks  of  Usnea,  or  the  powdery 
crusts  of  Opegrapha  and  Graphis,  still  there  are  found,  as  already 
stated,  some  curiously  interesting  species  in  the  genus  Riccia, 
which  more  particularly  mark  the  transition  from  the  foliaceous 
Lichens  to  the  Liverworts.  As  far  as  observation  hitherto  has 
gone,  the  fructification  of  the  Riccise  is  imbedded  in  the  fronds, 
and  this  character  it  is  which  shews  the  affinity  of  these  plants 
with  Endocarpon  of  the  Lichens,  and  establishes  them  as  the 
connecting  links  between  the  Algae  and  the  Musci ; while  it  beau- 
tifully traces  the  transition  of  the  preceding  into  the  present  class. 

As  was  the  case  with  Lepraria  among  the  Lichens,  as  well  as 
with  several  other  instances  already  mentioned,  no  fructification 
has  been  yet  discovered  in  some  species  of  Riccia,  but  in  others  it 
is  peculiar  and  distinct. 

(749.)  In  Riccia  glauca,  for  example,  numerous  small  points 
are  found  scattered  over,  and  projecting  from,  the  surface  of  the 
leaf-like  fronds.  These  are  called  Setulce,  (sometimes  styles, 
the  reason  for  not  adopting  which  term  will  be  evident  hereafter, 
when  the  nature  of  the  true  style  has  been  explained).  Below  the 
setules,  immersed  in  the  substance  of  the  frond,  are  seated  cases 
called  urns  or  theca,  in  which  the  sporules  are  contained.  These 
urns  are  indehiscent,  or  open  only  by  decay  and  rupture. 

(750.)  The  indehiscent  immersed  thecae  distinguish  the  Ric- 
ciacese  from  the  other  types ; they  are  also,  of  course,  the  generic 
characters  of  the  solitary  genus  Riccia. 

(751.)  The  Ricciae,  which  have  been  named  in  memory  of  Ricci, 
a Florentine  botanist,  are  for  the  most  part  fresh-water  plants ; 
some,  as  glauca  and  spuria,  grow  on  shaded  rocks,  in  bogs  among 
mountains,  or  in  other  damp  places.  No  use  has  hitherto  been 
made  of  them,  and  their  properties  are  unknown. 

(752.)  Targionacece.  The  Theca,  or  Urns,  which  in  the 
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Ricciacece  are  immersed  in  the  frond,  become,  in  the  several  genera 
of  the  succeeding  type,  more  or  less  exserted;  the  stalk,  on  which 
the  theca  thus  is  raised,  has  been  called  the  pedicule,  urn-stalk, 
or  Iheca-pode.  The  urns  are  dehiscent  by  valves  [fig.  5],  in  the 
four  genera  contained  in  this  section,  called  the  Targionacece.  In 
Monoclea  (a  foreign  genus),  the  urn  consists  of  only  one  piece  or 
valve  (theca,  or  urna  univalvata.)  In  Anthoceros  (the  flower- 


fa)  Jungermannia  pusilla,  or 
Blasia  pusilla. 

( c ) Ditto,  portion  in  fruit  magni- 
fied. 

( d ) Sporules. 

( b ) Anthoceros  punctatus,  shew- 
ing the  two  valved  urns  and  the 
columella,  to  which  the  sporules  are 
attached. 


horn),  it  divides  into  two  (urna  bivalvis),  as  likewise  in  Targiona. 
Covering  the  urn  in  its  early  stages,  and  often  surrounding  its  base 
when  more  fully  developed,  there  is  found  a cup-shaped  elevation 
of  the  frond  called  a calyx  (or  rather  a calycel),  of  which  there  is 
no  trace  in  the  Ricciacece.  In  two  of  the  genera,  viz.  Targiona 
and  Monoclea,  the  sporules  are  accompanied  with  numerous  spiral 
threads  called  Elateres,  shewing  thus  the  greater  affinity  of 
these  with  the  Marchantiaceae  [§  753,  fig.  rc,]  than  can  be  claimed 
for  Anthoceros  and  Sphserocarpus,  in  which  no  Elateres  are  found. 
The  genera  with  Elateres  form  the  Targionidce,  while  those  desti- 
tute of  these  spiral  threads  constitute  the  subtype  Anthoceridce. 

Their  veil-less  urns  associate  these  genera,  and  distinguish  this 
from  the  following  type. 

(753.)  MarciiantiacejE.  Two  genera  named  after  Jungermann 
and  Marchant,  the  latter  of  whom  was  the  first  foreign  botanist 


MARCH  ANTI  ACE.®. 


275 


that  the  French  Academy  of  Sciences  admitted  amongst  its  mem- 
bers, are  distinguished  from  the  preceding  section  by  the  presence 
of  two  coverings  to  their  urns  or  thecse,  the  outer  one,  or  calycel, 
analogous  to  the  calycel  of  the  Targionacece,  the  inner  a new 
organ  named  by  botanists  calyptra,  or  veil:  the  calycel  is  some- 


Marchantia  polymorpha. 


(a)  The  peltapode  springing  from  ( b ) the  frond,  and  bearing  the 
pella  or  shield;  which  is  the  common  receptacle  of  many  urns.  (J)  A 
pelta  or  shield  reversed,  (k)  A theca  supported  on  its  thecapode,  and 
surrounded  by  its  calycel,  or  perichtztium,  having  burst  through  its 
calyptra.  The  Elateres  and  sporules  are  shewn  by  the  dehiscence  of 
the  urn,  the  edge  of  which  is  notched  into  about  eight  teeth.  (/)  Por- 
tion of  the  frond  elevated,  and  forming  a receptacle  or  origoma,  in  which 
are  contained  small  bodies,  believed  to  be  equivalent  to  buds  or  bulbils. 

(tn)  A shield  bearing  umula.  or  pseudo-theca..  (n)  Elateres  with 
sporules.  (c)  A sporule  swelling  previous  to  germination.  ( d,e,f ) Spo- 
rules in  different  stages  of  development,  (g)  An  instance  of  irregular 
growth.  ( h ) Regular  growth,  showing  the  maternal  vesicle,  and  those 
subsequently  formed,  (z)  The  foliaceous  frond  produced  by  the  fur- 
ther development  of  cellules,  at  first  similar  to  the  sporules,  but  subse- 
quently changing  their  spherical  forms  for  multangular  figures. — (Mir- 
bel’s  Monograph). 

times  obscure  or  absent,  the  calyptra  never  abortive.  Marchantia 
is  frondose  in  all  its  species,  although  the  fronds  are  deeply 
divided,  giving  them  a more  or  less  foliaceous  appearance  [fig.  6.] 
From  the  frond  arises  the  common  receptacle  of  several  urns 
[fig.  a] : the  expanded  summit  of  this  common  receptacle  is  called 
the  pelta  or  shield  [fig- ji],  and  the  elongated  base  or  stalk  [fig.  a], 
the  peltapod.  The  urns  or  thecse  are  covered  by  two  membranes? 
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the  calycel  [fig.  1i\  and  calyptra,  and  contain  numerous  sporules 
mingled  with  elateres  [fig.  n.\  Besides  the  regular  urns,  there  are 
other  organs  found  on  peltate  receptacles,  which  have  not  always 
peltapods,  and  are  supposed  to  shew  some  analogy  to  parts  here- 
after to  be  described  under  the  name  of  Anthers  [fig.  m.~\  But 
their  use  is  not  well  known,  and  hence  their  better  name  would  be 
urnulae  or  pseudo-thecae.  Sometimes  the  urnulae  are  found  as  in 
M.  androgyna , a variety  of  M.  hernisplicerica,  on  the  upper  surface 
of  one  half  of  a shield,  the  lower  surface  of  the  other  half 
of  which  bears  the  urns  or  thecae.  The  fronds  are  also  studded 
with  knots,  or  gongyles  [fig.  Z],  which  germinate  even  while 
attached  to  the  parent  plants.  These  vegetables  are  therefore 
viviparous  as  well  as  oviparous.  The  buds  are  surrounded  by 
variously-shaped  foliaceous  projections,  called  by  some  persons 
origomae  or  origomes. 

(754.)  Jungermannia,  the  other  genus,  has  no  common  receptacle 
collecting  its  thecae  together,  but  each  urn  is  raised  upon  its  own 
seta,  Chaetium  or  Thecapode,  and  dehisces  or  opens  by  four  valves 
[§  59,  fig.  a].  The  perichaetium  is  sometimes,  but  rarely,  abortive  in 
the  Jungermanniae,  the  calyptra  is  always  present.  One  subdi- 
vision of  this  genus  contains  frondose  plants,  resembling  the 
Marchantiae,  while  another  developes  the  foliaceous  projections  in 
the  manner  of  leaves  marking  the  transition  of  this  type,  the 
Marchantiacece,  to  the  next  that  follows,  viz.  the  Andrceacece  of 
the  commonly  called  true  mosses. 

(755.)  The  foliaceous  productions  that  surround  the  thecapode 
are  called  the  perigonial  leaves , or  perhaps  better,  the  perichcetium 
or  perichaetial  leaves,  as  investing  or  being  set  round  the  seta,  or . 
chcetium.  In  the  axillae  of  these  perichaetes  there  are  generally 
found  minute  spherical  bodies  of  a membraneous  reticulated  tex- 
ture, which,  like  the  false  urns  or  pseudo-thecae  of  Marchantia, 
have  been  called  anthers.  It  is  however  better,  as  nothing  is 
really  known  of  their  use,  to  call  them,  as  in  the  previous  instance, 
not  anthers,  but  urnulae  or  pseudo-thecae. 

(756.)  The  Jungermanniae  are  small  obscure  plants,  growing  in 
damp  situations,  creeping  over  the  trunks  of  trees,  the  surface  of 
rocks,  or  the  moist  earth,  and  which  seldom  attract  much  notice. 
The  monograph  of  Hooker  upon  the  British  Jungermanniae  has, 
however,  elevated  them  from  their  obscurity,  and  shewn  these 
neglected  plants  to  be  among  the  most  exquisite  examples  of 
Nature’s  works. 
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None  of  them  are  poisonous,  or  in  the  slightest  degree  hurtful ; 
their  taste  is  mild : some  few,  as  the  J.  pusilla,  are  fragrant,  but 
not  possessed  of  any  very  sensible  properties.  Not  one  of  the  spe- 
cies has  hitherto  been  applied  by  man  to  any  useful  purpose. 

(757.)  The  study  of  these  plants  has  therefore  sometimes  forcibly 
struck  me  as  being  a more  decided  proof  of  a disinterested  love  of 
science,  than  the  investigation  of  other  richer  and  more  directly  re- 
warding tribes.  The  Jungermannise  afford  neither  clothing  nor  fuel, 
they  yield  neither  food  for  the  hungry  nor  medicine  forthe  sick.  Hence 
they  have  been  contemned  as  useless,  and  their  study  proscribed 
as  a useless  occupation.  But  is  it  so  ? Are  they  altogether  worth- 
less ? Are  there  not  functions  performed  by  these,  and  many  other 
plants,  as  ivortliless,  which  are  of  vast  importance  in  the  general 
economy  of  nature  ? functions  which  indirectly,  if  not  directly, 
minister  to  the  comforts  and  conveniences  of  man.  The  uses 
which  nature  makes  of  plants  are  often  more  beneficial  to  us  than 
any  uses  we  can  make  of  them  ourselves  : and  should  aught  created 
be  despised  as  useless,  by  those  whose  ignorance  alone  it  is  that,  in 
all  likelihood,  prevents  them  discovering  its  utility? 

But  there  is  a use  in  studying  the  works  of  the  Creator  far  be- 
yond the  discovery  of  the  uses  to  which  these,  his  creatures,  may 
be  applied ; far  beyond  the  discovery  even  of  the  blessings  he  has 
provided  for  our  enjoyment:  for  when  they  afford  neither  sus- 
tenance nor  physic  for  the  body,  they  yield  both  food  and 
medicine  for  the  mind.  “ Do  not,  therefore,  depreciate  any  pur- 
suit which  leads  man  to  contemplate  the  works  of  God.”  To  the 
merchant,  the  courtier,  or  the  bookworm,  the  journal  of  a natu- 
ralist may  appear  to  contain  memoranda  of  little  importance. 
But  to  such,  if  they  scorn  his  labours,  he  may  answer  in  the  words 
of  Southey,  that  he  has  “ in  his  pursuit,  as  they  in  theirs,  an 
object  that  occupies  his  time,  and  fills  his  mind,  and  satisfies  his 
heart.  It  is  at  least  as  innocent  as  theirs,  and  as  disinterested — 
perhaps  more  so,  because  it  is  not  so  ambitious.”  Nor  can  the 
pleasure  he  feels  in  the  discovery  of  a plant,  or  in  the  investigation 
of  its  wonderful  structure,  be  less  pure  or  less  worthy,  than  what 
they  derive  from  the  perusal  of  the  noblest  productions  of  human 
genius:  nay,  is  it  not  likely  to  be  both  more  pure  and  more 
worthy  ? 

(758.  The  Marchantias  seem  to  have  been  formerly  regarded  as 
the  more  especial  Liverworts ; they  being  called  Hepaticcc  and 
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Jecoraria,  while  the  frondose  Jungermannise  were  termed  Hepati- 
c'uides.  The  signature  physicians  attributed  wonderful  curative 
powers  to  these  plants,  especially  to  the  Marchantia  polymorpha ; 
the  lobulated  fronds  of  which  species,  from  a fancied  resemblance 
to  the  liver,  caused  it  to  be  esteemed  a specific  in  jaundice,  and 
other  hepatic  complaints.  Since  signature  medicine  has  been 
exploded,  the  liverwort  has  fallen  in  this  country  into  unmerited 
neglect ; but  it  is  still  retained  as  an  officinal  plant  in  Germany. 
It  has  a very  penetrating,  though  mild  pungency,  and  bitter  taste. 
It  is  both  cathartic  and  diuretic,  and  appears  to  possess  no  incon- 
siderable virtues. 

(759.)  Although  discarded  by  the  learned  from  their  lists  of 
remedies,  the  liverworts  have  never  been  entirely  lost  sight  of  as 
domestic  medicines.  In  our  provinces,  and  in  Ireland,  as  well  as 
in  Germany,  they  have  always  maintained  their  reputation. 

Induced  by  this  popular  belief,  and  persuaded  by  the  represen- 
tations made  to  him  by  one  who  had  personally  witnessed  its  good 
effects  in  dropsy,  Dr.  Thomas  Short  determined  to  give  the 
Marchantia  hemispherica,  another  species  of  liverwort,  a trial  in 
some  of  those  cases  which  he  had  failed  to  relieve  by  the  usual 
means,  and  in  which  it  was  said  to  afford  often  the  most  decided 
benefit.  After  an  extensive  trial  for  several  years,  the  report  which 
he  has  published  is  most  satisfactory.  He  did  not  find  it  so 
efficacious  when  internally  administered  as  others  are  said  to  have 
done,  but  externally  applied  in  the  form  of  poultice,  he  says,  he 
found  it  “astonishingly  successful;”  and  therefore,  although,  like 
other  diuretics,  it  has  sometimes  failed  to  cure,  he  considers  it  on 
the  whole  as  of  great  value  as  a remedial  means. 

He  directs  the  poultice  to  be  made  by  carefully  picking  and 
washing  about  two  large  handfuls  of  the  liverwort,  which  are  to  be 
put  into  a quart  of  boiling  water,  and  simmered  for  twelve  hours, 
adding  more  water  as  it  may  be  required.  The  leaves  are  then  to 
be  beaten  into  a pulp,  and  as  much  linseed-meal  stirred  in  as  will 
bring  the  mass  to  a proper  consistence.  The  poultices,  spread  on 
flannel,  may  be  applied  either  to  the  abdomen  or  the  legs,  or  to 
both  as  occasion  may  require,  and  should  be  renewed  every  twelve 
hours  until  the  water  has  been  drained  off,  or  the  application  proved 
to  be  ineffective,  which  will  become  evident  in  the  course  of  two  or 
three  days.  The  ordinary  effects  of  these  cataplasms  are,  first,  to 
produce  copious  perspirations,  and  secondly,  to  act  powerfully  on 

2 


MARCH  ANTI  ACE*. 


279 


the  kidnies.  Tight  bandages  should  be  wound  round  the  body  in 
cases  of  abdominal  dropsy ; otherwise  a feeling  of  exhaustion,  as  is 
common  after  tapping,  may  come  on.  Dr.  Short  says,  he  was  not 
accustomed  to  exhibit  any  medicines  internally,  while  the  poultices 
were  being  used,  unless  the  sense  of  sinking  just  mentioned  became 
distressing;  when,  although  he  never  knew  any  harm  to  follow, 
he  gave  small  doses  of  the  nitrous  spirit  of  ether.  The  effects  of 
the  liverwort,  he  says,  were  much  increased  by  the  free  exhibition 
of  warm  diluents,  and  those  which  are  slightly  nutritious,  seemed 
to  be  the  most  beneficial.  In  conclusion,  he  adds,  that  the 
plan  of  treatment  he  describes  appeared  to  be  most  successful  in 
cases  in  which  other  remedies  had  been  extensively  employed  and 
failed. 

(760.)  Marchantia  polymorplia,  has  lately  been  rendered  pecu- 
liarly interesting  in  a physiological  point  of  view,  by  Mirbel  having 
shewn,  in  a memoir  just  published,  that  certain  organs  called 
Stomata  exist  in  this  plant,  which  were  previously  denied  to  be 
present  in  any  of  the  mosses  or  their  allies,  indeed  in  any  vege- 

(a,  a)  Portion  of  the  frond  Mar- 
chantia poly  morp/ut,  with  a section  of 
one  of  the  cup-shaped  receptacles  con- 
taining buds,  called  by  some  persons 
an  origoma.  The  surface  is  divided 
by  green  lines  into  lozenge-shaped 
compartments,  in  each  of  which  is  a 
large  stoma. 


( b ) Transverse  section  of  the  frond, 
shewing  the  upper  and  lower  cellular 
layers. 

(d)  Ditto,  intermediate  cellular 
structure,  the  cells  in  lines  with  inter- 
vening passages. 

(e)  Section  of  a stoma  across  its 
smallest  diameter,  to  shew  the  cellular 
structure  of  which  it  is  formed,  and  the 
opening  into  the  air-chamber. 

(e)  Air-cells  and  stomata. 

(/,  g,  h)  Bands  of  cellular  struc- 
ture which  bound  the  air-chambers. 


tables  lower  in  the  scale  of  creation,  than  the  ferns.  He  has, 
however,  proved  that  they  not  only  do  exist,  but  that  they  exist  in 
perfection ; and,  in  tracing  their  evolution,  he  has  thrown  much  very 
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important  light  upon  an  obscure  branch  of  vegetable  structure. 
Mr.  Griffith  has  likewise  found  Stomata  in  Targiona  hypophylla. 

(761.)  The  three  groups  now  enumerated  and  described,  are 
associated  in  the  common  order  Hepaticales,  an  order  which  is 
readily  distinguished  from  the  succeeding,  by  the  urns  in  all  the 
genera  being  destitute  of  an  organ  call  an  operculum,  or  lid  [^777, 
fig.  c,  i],  which  is  universally  present  in  the  Bryales.  Hence  the 
liverworts  have  sometimes  been  called  Musci  de-operculati,  while 
those  genera,  included  in  the  next  order  which  all  have  lids,  have 
been  named  the  Operculate  mosses.  With  the  stoneworts  which  are 
submerged  leafless  plants,  having  indehiscent  axillary  fruits,  they 
can  never  be  confounded,  [$  786.] 

(762.)  Although  confessedly  alike  each  other  in  habit  and  in 
their  organs  of  vegetation,  the  organs  of  fructification  in  the  liver- 
worts, as  will  have  been  already  observed,  are  so  different,  that 
a question  arises  as  to  whether  the  three  groups,  in  which  they  are 
arranged,  should  not  be  considered  three  sections  of  the  order 
Hepaticales,  rather  than  three  types  of  the  same  section.  Riccia, 
whose  immersed  urn  dehisces  only  by  rupture,  contrasts  most 
strongly  with  the  other  groups,  in  both  of  which  the  urns  are  discrete 
and  mostly  dehisce  by  valves.  And  although  the  valvular  dehis- 
cence is  common  to  both  these,  in  Targiona  and  its  allies,  the  urns 
are  veil-less:  while  in  Marchantia  and  its  allies,  they  are  veiled ; 
all  characters  sufficiently  strong  to  distinguish  sectional  groups. 
Moreover  the  two  genera,  Jungermannia  and  Marchantia,  which 
are  contained  in  the  first,  differ  so  widely  by  the  former  having  the 
urns  solitary,  and  in  the  latter  collected  upon  a common  peltate 
receptacle,  that  they  might  justly  claim  to  be  considered  the 
normal  genera  of  separate  types.  The  urns  of  Targiona,  Lunularia, 
Lejeunia,  Fimbriaria,  and  Monoclea,  containing  elateres  amongst 
the  sporules,  while  in  Anthoceros,  Corsina,  and  Spheerocarpus 
there  are  none,  have  already  been  mentioned  as  characters  by 
which  this  might  be  divided  into  two  subordinate  groups.  And  as 
to  Riccia,  it  is  a genus  in  its  type  alone. 

But  as  this  is  a question  as  to  the  extent  to  which  analysis 
should  be  carried,  and  the  degree  of  similitude  that  should  be 
required  in  plants  synthetically  associated  in  the  more  or  less 
comprehensive  groups,  which  come  between  the  genera  and 
classes,  it  is  one  in  which  speculation  too  freely  mingles  to  afford  a 
reasonable  hope  that  it  will  ever  be  settled  to  the  satisfaction 
of  all. 
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(763.)  This  order  includes  those  mosses  to  which,  alone,  some 
persons  would  confine  the  name,  and  the  study  of  which,  alone, 
would  thus  form  the  extent  of  their  muscology.  But  as  the  words 
Lichenologia,  Phycologia,  &c.  are  occasionally  used  to  designate 
the  especial  studies  of  the  Liclienales  and  Fucales,  of  the  Algce, 
so  Bryologia,  an  equivalent  term,  is  one  as  common  and  far  more 
appropriate  for  this  subdivision  of  Muscologia,  whenever  it 
requires  a distinct  denomination.  For  these  Foliose  or  Opercu- 
late  mosses,  the  Brya  (Bpim)  of  the  Greeks  and  Romans,  form  the 
Bryales  of  the  present  scheme  ; and  the  Bryacece,  Bry'uidece,  &c. 
of  Bartling,  Reichenbach,  and  other  authors.  That  they  have  no 
prescriptive  right  to  the  exclusive  possession  of  the  title,  “ True 
Mosses,”  (Musci  veri,)  has  been  already  shewn:  and  why  they 
should  ever,  for  the  sake  of  distinction  from  the  Hepaticse,  have 
been  called  frondose  mosses,  it  is  difficult  to  conceive,  as  not  a 
single  example  can  be  cited  which  has  a frond,  while  the  majority 
of  the  liverworts  really  are  f rondose. 

(764.)  The  Bryales,  or  foliose-mosses,  are  easily  distinguished 
from  the  liverworts,  by  the  possession  of  an  operculum  (or  lid), 
which  covers  the  urn  (or  theca),  in  which  are  contained  the  seeds 
(or  sporules.)  They  are  much  more  numerous  than  either  of  the 
allied  orders,  and  are  therefore  distributed  into  three  sections,  which 
are  distinguished  by  the  varied  dehiscence  of  the  urns.  From 
the  normal  genera,  Andrcea,  Bryum,  and  Phascum,  these  three 
sections  are  called  the  Andr^asin^,  BrvacinjE,  and  Phascinje. 

(765.)  Before  describing  the  variations  in  form  which  characterize 
the  several  types  and  sections  of  this  order,  it  will  be  advantageous 
to  give  a slight  sketch  of  the  general  structure  of  the  whole,  be- 
cause a considerable  advance  is  here  made  in  the  evolution  of  organs, 
some  of  which  are  perfected  which  were  only  commenced  in  the  liver- 
worts ; and  hence  many  new  terms  are  required  in  their  description. 

(766.)  The  lower  part  of  the  general  axis  in  mosses  is  prolonged 
into  a fibrous  root,  entirely  composed  of  cellular  structure  [§  59, 
b.]  The  ascending  axis  is  called  a surculus,  not  frond,  as  in  the 
liverworts,  because  the  thecae  spring  from  the  axis,  not  from  its 
foliaceous  expansions;  an  effort  towards  which  is  seen  in  the 
higher  Jungermanniae  50,  a.]  The  regular  divisions  [§  768,  a ] 
of  the  general  axis  are  called  branches,  those  which  are  irregular 
innovations ; and  the  foliaceous  appendages,  of  which  no  moss  is 
entirely  destitute,  leaves.  Beneath,  and  among  the  leaves,  are 
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small  foliaceous  productions  called  Stipules.  The  fructification  is 
ot  two  kinds  [§  59,  b],  as  in  the  liverworts:  the  small  spherical 
bodies  lodged  in  the  axilke  of  the  leaves  have  been  called  Anthers, 
to  which  name,  however,  there  is  a serious  objection,  and  it  may 
be  better,  as  before,  to  call  them  urnules  or  false  urns.  The  thecce, 
or  true  urns,  are  either  sessile,  or  supported  on  a bristle  [§  59,  b], 
which  is  named  the  seta  (or  chsetium),  and  the  leaves  which  sur- 
round the  seta  (or  cheetium)  the  perichcetium.  The  urn  or  theca 
is  closed  by  a lid,  named  operculum  [§  774,  b;  111 , i],  and 
covered  by  a veil,  Calyptra.  The  Calyptra  opens  in  different 
ways;  it  is  either  irregularly  torn,  as  in  Andrcea  [§  768,  e],  entire 
at  the  base,  or  only  shewing  some  short  clefts,  as  in  Splachnum, 
when  it  is  called  Mitral  [§  780,  e] ; or  if  one  long  cleft  extends 
upon  one  side  only  as  in  Tortula,  Polytrichum,  Hypnum,  and  many 
others  [§  778,  i;  774,  a,  &c.],  then  it  is  termed  dimidiate.  The 
vaginule  is  the  base  of  the  calyptra,  which  remains  within  the 
perichsetium  at  the  base  of  the  urn  after  the  upper  portion  has  been 
torn  away  and  elevated  by  the  growing  theca  [§781,  c.] 

(767.)  The  opening  of  the  theca  to  discharge  the  spores  that  it 
contains  is  called  its  dehiscence.  In  one  section  it  dehisces  longi- 
tudinally by  valves  [§  768,  c,  d\,  in  another,  transversely  at  the 
junction  of  the  operculum  [§  111,  i ],  and,  in  the  third,  [§  769,  d, ] 
it  is  indehiscent;  the  sporules  only  escaping  on  the  solution,  rup- 
ture, or  decay  of  the  thecee. 

When  the  operculum  or  lid  is  removed,  the  opening  into  the  urn 
is  seen,  which  is  called  its  mouth  or  stoma,  [§  780,  d ,]  which  is 
sometimes  naked,  [§  781,  c,/,]  at  other  times  set  round  with  a 
fringe,  called  peristome,  which  is  either  double  or  single  [§  777, 
d,  e,f,  g , &c.];  and,  according  as  the  processes  are  membranous, 
hair-like,  or  tooth-like,  they  have  received  their  respective  deno- 
minations. The  peristome  is  occasionally  embraced  by  an  elastic 
ring  (annulus),  and  sometimes  has  internally  some  delicate  fila- 
mentary projections,  named  cilice.  The  sporules  are  attached  to  a 
prolongation  of  the  floral  axis  within  the  urn,  which  is  called  the 
columella  [§  780,  d],  and  the  sporules  are  unaccompanied  with 
Eluteres.  The  urn  is  often  enlarged  on  one  side  of  the  base, 
which  swelling  is  called  a struma,  and,  if  prolonged  downwards, 
the  projection  is  named  an  Apophysis.  The  fine  membrane,  which 
is  occasionally  found  stretched  across  the  peristome,  and  closing 
the  (stoma)  mouth  of  the  urn,  as  in  the  many-hair  moss  (Poly- 
trichum), is  called  the  Epiphragm. 
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But  these  numerous  and  very  curious  organs  are  not  all  present 
in  all  mosses,  and,  in  consonance  with  the  general  scheme  thus 
far  pursued,  their  successive  evolutions  shall  be  illustrated  by  ex- 
amples. 

ANDR^ASINJE. 

(768.)  Andraiace;e.  Andrcea,  a moss  that  commemorates 
either  Andre,  a German  botanist,  or  Andreas  de  Castro,  physician 
to  one  of  the  Dukes  of  Braganza;  or  Andreas,  a celebrated  natu- 
ralist of  antiquity,  who  has  been  honourably  mentioned  by  Pliny, 

Andrea. 

(a)  Two  plants  of  A.  nivalis,  na- 
tural size. 

( b ) Cauline  leaf,  magnified. 

(d)  Urn  and  perichaetial  leaf,  mag- 
nified. 

(/)  Unopened  urn  of  Andreea  alpina. 

(e)  Torn  calyptra. 

(<?)  Open  urn,  shewing  the  valvular 
dehiscence,  and  conjunctorium,  or  ad- 
herent operculum. 

( Hooker  and  Taylor .) 

marks  the  transition  of  the  true  mosses  from  the  liverworts,  by 
shewing  their  connexion  through  it,  with  the  Jungermanniae  and 
some  of  the  Targionaceae.  For,  although  the  stem  of  Andrea,  its 
operculated  theca,  and  its  destitution  of  Elateres,  distinguish  it 
decidedly  from  the  Hepaticales,  and  locate  it  among  the  Bryales ; 
still  its  dehiscent  urn,  splitting  into  four  valves,  like  Jungermannia, 
points  it  out  as  the  osculant  genus. 

Thus  is  the  gradation  carried  on  from  the  foliose  Jungermannias, 
by  the  urn  of  Andrsea,  the  only  genus  in  the  type  Andrceacece,  and 
section  Andrceasince,  retaining  the  Hepaticine  character  of  dehis- 
cing longitudinally  by  valves;  and,  although  possessed  of  an  oper- 
culum or  lid,  the  essential  organ  of  all  the  Bryales,  still  having  this 
lid  persistent ; i.  e.  not  opening  as  a lid  to  allow  the  escape  of  the 
sporules,  but  connecting  the  apices  of  the  valves  together;  and 
hence  it  is  sometimes  called  the  conjunctorium  [fig.  c,  cL] 

There  are  several  species  of  Andrsea,  two,  which  were  formerly 
classed  as  liverworts,  being  named  by  Linnaeus,  Jungermannia  al- 
pina and  J.  rupestris , and  even  now  by  some  they  are  denomi- 
nated musci  desciscentes. 
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PHASCINAL 

(769.)  Phascaceas.  Phascum  is  the  only  other  known  British 
moss  which  retains  its  operculum  like  Andrcea,  from  which  genus, 

Phascum  curvicollum. 

(a)  Plant,  natural  size. 

(b)  Ditto,  magnified. 

(e)  A leaf,  still  more  enlarged. 

(rf)  Indehiscent  urn  of  P.  cuspida- 
tum. 

( e ) Dimidiate  calyptra  of  ditto. 

( Hooker  and  Taylor.) 

however,  it  widely  differs,  by  having  indehiscent  thecae.  Voitia  and 
Bruchia  are  two  foreign  genera,  which,  possessing  the  same  pecu- 
liarity of  structure,  are  associated  with  it  in  the  type  Phascacece, 
the  only  one  included  in  the  section  Phascince. 

(770.)  The  generic  name  Phascum  is  but  slightly  altered  from 
the  original  Greek  <pa<ncov,  the  meaning  of  which  is  not,  however, 
very  obvious.  The  Phasca  are  amongst  the  most  diminutive  of  the 
mosses,  some  of  them  being  scarcely  discernible,  and  others  all  but 
invisible  to  the  naked  eye.  Notwithstanding  their  minuteness 
they  are  very  dissimilar  in  their  forms;  and  many  so  extremely 
curious  and  beautiful,  that  the  speculative  would  derive  <paaKov  from 
<pauj,  to  shine. 

BRYACINTE. 

(771.)  Bryum  and  Sphagnum,  with  thirty  other  associated  ge- 
nera, form  the  section  Bryacince.  This  section,  which  is  the  largest 
in  the  order,  and  indeed  much  the  largest  in  the  class,  includes 
nearly  nine  hundred  and  fifty  out  of  the  nine  hundred  and  seventy- 
one  species  enumerated  in  Sprengel’s  catalogue.  They  are  all, 
however,  notwithstanding  their  number,  easily  recognized  by  their 
deciduous  opercula ; a character  by  which  they  are  therefore 
readily  brought  together,  and  known  from  the  Phascince  and 
Andrceasince. 

(772.)  But  the  Bryacines,  although  collectively  known  by  their 
deciduous  opercula,  have  very  differently  developed  urns. 

Sphagnum,  and  its  allies,  which  constitute  the  type  Sphagnacea:, 
are  like  the  Phascacece  and  Andrceacece,  destitute  of  Peristome. 

Splachnum,  and  its  allies,  have  a peristome,  but  it  is  single  and 
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consists  of  one  whorl  only  of  metamorphosed  leaves,  which  charac- 
ter distinguishes  the  Splachnaceaj. 

While  Bryum,  Hypnum,  and  their  immediate  allies,  which  form 
the  type  Bryaceas,  have  a double  peristome;  the  inner  being 
sometimes  membranaceous,  sometimes  formed  by  ciliary  processes, 
and  sometimes  of  teeth  similar  to  the  outer  peristome. 

(773.)  Bryaceje.  Hypnum  (the  feather-moss),  and  Bryum  (the 
thread-moss),  two  of  the  largest  genera  in  this  order,  and,  except- 
ing Jungermannia,  the  most  extensive  in  the  class,  although  asso- 
ciated by  their  double  peristomes,  differ  in  a character  which  by  some 
Bryologists  is  deemed  of  primary  importance ; that  is,  in  Bryum 
the  thecae  or  urns  are  terminal,  777,  fig.  a;  778,  a,  t?,]  while  in 
Hypnum  they  are  lateral,  [774,#.]  Desiring  as  far  as  possible  to 
derive  the  associating  characters  from  the  fructification,  by  which  the 
most  natural  groups  are  formed,  the  relative  position  of  the  thecae 
is  here  only  esteemed  a subordinate  diagnostic  sign,  distributing 
the  Bryacece  into  two  subtypes.  Hypnum , with  Hookeria,  Daltonia, 
Neckera,  Fontinalis,  and  others,  in  which  the  urns  are  lateral,  are 
thus  associated  to  form  the  subtype  Hypnidce ; while  Bryum,  with 
Polytrichum,  Funaria,  Orthotrichum,  and  Buxbaumia,  in  which 
they  are  terminal,  constitute  the  subtype  Bryidce. 

(774.)  Hypnidce.  Of  the  hundred  and  twenty-nine  species  of 
Hypnum,  there  are  very  few  that  minister  directly  to  the  wants  of 
man.  H.  triquetrum,  from  its  extreme  elasticity  and  lightness,  is 
much  used  for  packing  brittle  wares.  H.  purum  is  used  by  anglers 


Hypnum. 


(a)  H.  rutabulum  with  urn,  operculum,  and  calyptra.  (b)  Urn  and 
operculum  of  H.  dendroides.  (c)  Portion  of  peristome  of  ditto. 
(d)  Inner  peristome  of  H.  complanatum.  (e)  Ditto  of  H.  rutabulum. 
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for  the  purpose  of  scouring  worms,  whence  its  specific  name ; true 
Waltonians  prefer  this  species;  half-bred  anglers  use  it  indis- 
criminately with  other  mosses.  H.  proliferum  is  greatly  employed 
for  insuring  the  safe  transport  of  leeches  ; they  travel  with  far  less 
injury  when  protected  by  the  moss,  than  when  in  vessels  of  water 
only. 

(775.)  Johnston  states,  in  his  very  interesting  Flora,  that  the 
petrified  moss  so  abundant  in  the  neighbourhood  of  Berwick-upon- 
Tweed,  is  the  H.  commutatum  : tufts  of  which  are  encrusted  and 
solidified  by  a deposition  of  the  lime  thrown  down  from  the  water' in 
which  it  grows.  It  delights  to  hang  over  the  precipitous  fronts  of 
dripping  rocks,  or  of  small  cascades  whose  waters  strain  themselves 
through  the  dense  and  plumy  foliage  as  through  a sponge.  Leyden 
must  have  had  it  in  view  when  he  wrote  the  “ Listless  Shepherd.” 

“ His  is  the  lulling  music  of  the  rills, 

Where  drop  by  drop  the  scanty  current  spills 
Its  waters  o’er  the  shelves  that  wind  across, 

Or  filters  through  the  yellow  hairy  moss.” 

(776.)  The  Fontinalis  antipyretica,  is  employed  in  Sweden  to 
fill  up  the  spaces  between  the  chimney  and  walls,  and  thus  by 
excluding  the  air,  it  prevents  the  action  of  the  fire  upon  them. 
Hence  it  derived  its  specific  name  antipyretica,  which  has  led  to 
the  erroneous  idea  that  it  is  absolutely  incombustible. 

(777.)  Bryidcc.  The  Brya  are  plants  of  exquisite  beauty,  often 


(a)  Bryum  csespiticum,  natural  size.  (J)  Calyptra  of  Bryum 
triquetrum.  ( c ) Urns,  with  opercula  of  B.  triquetrum  and  B.  palustre. 
( d ) Peristome  of  B.  ventricosum.  ( e ) Ditto  of  B.  elongatum. 

(/,  g)  Portions  of  the  peristomes  laid  open,  (h)  Bryum  hornum,  na- 
tural size.  («)  Theca,  and  operculum,  (j)  Portion  of  leaf,  shewing 
cellular  structure,  (k)  Whole  leaf,  magnified.  (Hooker  and  Taylor.) 
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resembling  in  miniature  the  forms  of  some  of  our  noblest  palms 
and  forest-trees.  The  Funarice.  are  very  common,  especially  the 
F.  hygrometrica,  which  is  met  with  almost  everywhere.  It,  how- 
ever, chiefly  luxuriates  in  those  soils  which  have  been  charred, 
or  where  wood  has  been  burned.  The  fruit-stalk  is  possessed  of  re- 
markable hygrometric  properties,  and  indicates  very  slight  varia- 
tions of  atmospheric  moisture.  From  its  thus  becoming  twisted 
like  a cord  (funis),  its  name  Funaria  has  been  derived. 

(778.)  Polytrichum  is  another  large  genus  contained  in  this 
subtype.  Johnston,  to  whose  work  I am  indebted  for  much  eco- 
nomical information  of  importance,  says,  in  the  north  of  England 
mattresses  superior  to  those  of  straw  are  sometimes  made  with 
the  Polytrichum  commune,  and  we  have  seen  door-mats,  and  very 
neat  blushes,  made  of  the  luxuriant  stems  collected  from  bogs. 
“ When  well  combed  and  dressed,  (says  Mr.  White,  in  his  Natural 
History  of  Selborne,)  and  divested  of  its  outer  skin,  it  becomes  of 
a beautiful  bright  chestnut  colour,  and  being  soft  and  pliant,  is 


very  proper  for  the  dusting  of  beds,  curtains,  carpets,  hangings,  &c. 
If  these  besoms  were  known  to  the  brush-makers  in  town,  it  is 
probable  they  might  come  much  into  use  for  the  purpose  above 
mentioned.”  Such  brushes  are  now  very  often  made. 

(779.)  To  the  Laplanders  the  services  of  this  moss  are  much 
greater  than  to  us,  for  it  affords  them  both  “ bed  and  bedding.”  They 
choose  the  starry-headed  plants,  out  of  the  tufts  of  which  they  cut 
a sin  face  as  large  as  they  please  for  a bed  or  bolster,  separating  it 
fiom  the  earth  beneath ; and,  although  the  shoots  are  scarcely 
branched,  they  are  nevertheless  so  entangled  at  the  roots  as  not  to 
be  separable  from  each  other.  This  mossy  cushion  is  very  soft  and 
elastic,  not  growing  hard  by  pressure,  and  if  a similar  portion  of 


C 


the  peristome. 

(*)  Calyptra  of  the  same. 


ing  the  theca,  and  operculum. 

{!>)  Point  of  leaf. 

( c ) Whole  leaf  magnified. 

(d)  Plant  with  calyptra. 

(e)  Calyptra  of  P.  commune. 

(/ ) Urn  of  the  same. 

(g)  Ditto  of  P.  undulatum. 

(//)  Mouth  of  the  urn,  shewing 


(«)  Plant  of  P.  piliferum,  shew- 


Polytric/ium. 
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it  be  made  to  serve  as  a coverlet,  nothing  can  be  more  warm  and 
comfortable.  “ Mollissimus  est  hie  lectus  cujus  stragula  undique 
ambiunt  corpus  et  ad  illud  sese  ubique  applicant;  calidissimus 
deinde  est,  ut  virentis  vegetabilis  grati  odoris,  nec  pediculos, 
pulices,  cimices,  scabiem,  luem,  aliudque  contagium  innocenti 
corpori  adfert,  nec  plumulis  undique  obvolitantibus  irresolubili- 
busque,  cum  inspiratione,  pulmones  infarcit  phthisinque  generat, 
sed  lassum  corpus  molli  grataque  requiae  reficit.”  I have  often, 
continues  Linnaeus,  made  use  of  it  with  admiration  ; and,  if  any 
writers  had  published  a description  of  the  simple  contrivance  of  the 
Laplanders,  (which  necessity  has  taught,)  I could  almost  imagine 
that  our  counterpanes  were  but  an  imitation  of  it.  They  fold  this 
bed  together,  tying  it  up  in  a coil  that  may  be  grasped  by  a man’s 
arm,  which,  if  necessary,  they  carry  with  them  to  the  place  where 
they  mean  to  sleep  the  night  following.  If  it  becomes  too  dry  and 
compressed,  its  former  elasticity  is  restored  by  moisture.  Poly- 
triclium  commune  is  slightly  astringent,  but  is  not  now  used  here 
in  medicine.  In  Germany  it  is  esteemed  as  a sudorific.  At  one 
time  it  was  famed  for  promoting  the  growth  of  hair ; which  it 
doubtless  does  as  effectually  as  the  modern  celebrated  nostrums. 

(780.)  SplaciinacEjE.  All  the  true  Mosses  with  dehiscent 
thecse,  and  which  have  only  a single  peristome,  are  included  in  a 
common  type,  called,  from  Splachnum,  the  normal  genus,  the 

Splachnum  ampullaceum. 

(a)  Two  plants,  natural  size. 

(fc)  Urn  magnified. 

(c)  Leaf  ditto. 

(it)  Urn  of  S.  sphsericum,  shew- 
ing the  stoma  and  single  peristome  ; 
the  columella  and  the  dehiscent 
operculum. 

(e)  The  mitral  calyptra. 

Splachnacea.  The  genera  thus  associated  differ,  however,  from 
each  other  in  three  particulars.  Fissidens  and  Leucodon  have 
lateral  Theca,  in  the  rest  the  theca  are  terminal ; but  in  Tortula, 
Dicranum,  Conostomum,  and  others,  the  calyptra  is  dimidiate, 
while  in  Splachnum,  Grimmia,  Tetraphis,  and  Encalypta,  it  is 
mitral.  These  variations,  therefore,  form  the  three  subtypes 
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SplachnidcB,  Tortulidce,  and  Fissidentidce,  which  the  type  Splach- 
nacece  comprehends. 

It  must  however  be  borne  in  mind,  that  all  these  distinctions 
are  only  relative,  and  that  osculant  genera  and  species  continually 
occur,  which  denote  the  connexions  of  the  several  groups,  and  the 
unity  of  the  whole  : thus,  in  the  Splachnidce,  Grimmia  unicolor, 
like  all  the  other  Grimmise,  has,  when  young,  a mitriform 
calyptra,  but  when  mature,  the  calyptra  becomes  dimidiate.  This 
peculiarity  was,  I believe,  first  noticed  by  Dr.  Greville. 

(781.)  Sphagnace*.  Sphagnum,  which,  with  its  allies,  Gym- 
nostomum,  Ancecta.ngium,  &c.,  form  the  last  type  in  this  section; 

Sphagnum. 

(a)  S.  obtusifolium,  reduced. 

(b,  e)  Leaves  magnified  of  two  varie- 
ties. 

( d ) Portion,  to  shew  cellular  struc- 
ture. 

(c)  Urn,  with  torn  base  of  the  ca- 
lyptra, or  vagin  ule. 

(/)  Urn,  with  operculum,  both  shew- 
ing the  stoma  destitute  of  peristome  and 
the  operculum. 

from  the  normal  genus  it  is  called  Sphagnacece,  and  is  differentially 
known  by  all  the  genera  it  includes,  being  destitute  of  peristomes. 

(782.)  Sphagnum  is  a genus  which  differs  from  all  other  British 
mosses,  by  its  perichsetium  being  abortive,  or  rather,  by  the  peri- 
chaetial  leaves  not  differing  in  form  from  the  ordinary  foliage.  Hence, 
by  some  systematic  writers,  it  is  put  into  a primary  group  called  “ eva- 
ginulati,”  all  those  having  perichaetia  being  named  Musci  vaginulati. 
Here,  however,  the  absence  of  perichsetium  merely  distinguishes  it 
as  a subtype,  called  Sphagnida.  The  other  genera  in  this  type 
have  periclmtia,  but  in  Anactangium , the  fruit-stalks  are  lateral, 
while,  in  Gymnostomum  and  Schistostega,  they  are  terminal.  Two 
other  subtypes  are  therefore  thus  formed,  called  the  Gymnostomidce, 
and  Schistostegidcc. 

(783.)  The  Sphagna,  or  bog-mosses,  are  most  abundant  both  in 
this  country  and  in  Ireland.  They  form  excellent  packing;  and 
Mr.  W.  Curtis  obtained  a reward,  from  the  Society  of  Arts,  for  his 
valuable  discovery  of  the  great  advantages  derived  from  the  use  of 
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these  mosses  for  packing  young  trees  for  exportation.  The  sphagna 
are  all  of  a singular  chlorotic  hue.  By  the  Laplanders,  Icelanders, 
and  North  American  Indians,  they  are  used  for  lining  their  neat 
and  curious  cradles.  In  cold  countries  they  are  also  employed  as 
a warm  lining  or  stuffing  for  the  loose  deer-skin  boots  which  the 
rein-deer  drivers  wear.  It  is  said  that  no  other  lining  is  so  surely 
a guard  from  the  evil  effects  of  frost.  These  mosses  also  form  a 
soft  elastic  bed,  which  absorbs  the  moisture  of  the  body  very 
rapidly,  and  thus  affords  such  a protection  from  the  cold  of  a 
rigorous  winter,  that  their  place  would  be  ill  supplied  by  cloth ; and, 
like  the  polytricha,  whenever  these  couches  get  hard  or  lumpy,  it 
is  only  necessary  to  plunge  them  into  the  next  stream  or  pond, 
when  the  mosses  resume  their  turgidity,  and  become  as  fresh  and 
elastic  as  ever.  It  is  indeed  owing  to  the  rapidity  with  which  they 
absorb  the  cutaneous  perspiration,  as  well  as  all  other  kinds  of 
moisture,  that  these  beds  never  feel  damp,  and  retain  their  elas- 
ticity for  so  great  a length  of  time. 

(784.)  The  Gymnostoma  are  curiously  minute  and  elegant 
plants,  scarcely  visible  to  the  naked  eye;  but  they  well  reward  the 
microscopic  researches  of  the  diligent  botanist.  Haselquist  ob- 
served G.  truncatulatum  growing  in  vast  abundance  upon  the 
walls  of  Jerusalem,  and  hazards  a conjecture  that  it  may  be  the 
Hyssop  of  Solomon.  That  our  present  Hyssopus  is  not  the  plant 
alluded  to  by  Solomon  there  can  be  but  little  doubt.  If  Haselquist’s 
surmise  should  be  correct,  this  minute  “ Hyssop,  springing  out  of 
the  wall,”  would  contrast  finely  with  “ the  cedar  that  grovveth  on 
Lebanon,”  and  thus,  by  referring  to  the  extremes  of  the  vegetable 
world,  the  phrase,  by  a beautiful  orientalism,  would  comprehend  the 
whole  of  which  the  Chronicler  says  that  the  wise  man  spake. 

(78 5.)  The  Bryacece,  Splachnacece , and  Spliagnacece,  (the  Musci 
Gymnostomi,  Aploperistomi,  and  Diploperisto>ni  of  Hooker  and 
Taylor,)  which  differ  in  their  double  and  single  fringes  and  want 
of  peristome,  but  agree  in  the  operculate  dehiscence  of  their  urns, 
thus  constitute  collectively  the  section  Bryacin^e,  which,  with  the 
two  others,  the  Phascincc  and  Andrceasince , (the  Astomi  and 
Schislncarpi  of  the  Bryologists  just  named,)  are  associated  to  form 
the  order  Bryales,  the  Musci  veri,  moor-worts,  or  true-mosses,  of 
the  generality  of  writers.  The  operculate  theca  is,  as  before 
said,  the  chief  collective  and  differential  sign  ; their  habits,  and 
the  other  characters  already  described,  are,  however,  further  confir- 
mations of  the  alliance. 


291 


CHAXtAX.ES. 

(786.)  Certain  very  curious  water-plants  vulgarly  called  stone- 
worts,  but  to  which  botanists  have  given  the  names  of  Chara  and 
Nitella,  form  an  order,  that,  from  the  normal  genus,  is  termed 
Charales.  The  two  genera  just  mentioned,  into  which  the 
Charas  have  been  distributed,  and  which  include  less  than  forty 


a.  Chara  vulgaris;  part  of  a plant  to  shew  the  axis  and  whorled 
branches,  a.  Small  portion  at  a joint,  magnified,  to  shew  the  numerous 
spiral  stri»  on  the  stem  and  branches.  (a)  The  globule.  (ft,  ft)  The 
nucules  in  the  axilke  of  the  abortive  foliage.  c.  Another  portion  still 
more  enlarged,  to  shew  the  spiral  valves  of  the  nucule,  and  the  course 
of  the  currents  in  the  tubes,  d.  Transverse  section  of  a branch,  shew- 
ing the  centre  tubular  cavity  (ft),  and  the  meniscbid  channels  (a,  a),  in 
all  of  which  the  fluids  move,  (c)  The  lines  of  demarcation,  e.  Portion 
of  Nitella  flexilis.  f.  Smaller  portion  more  enlarged,  to  shew  the  sim- 
ple tubilles.  g.  Another  portion,  shewing  the  course  of  the  rotary  cir- 
culation in  each  cell  or  tubille.  h,  i.  Longitudinal  and  transverse 
sections  of  the  stem  of  Chara  hispida.  k,  l.  Gyrogonites,  or  fossil 
nucules,  of  Chara.  m.  Dissection  of  the  nucule  of  Chara,  shewing  the 
outer  coat  formed  of  spiral  valves,  and  the  inner  body  or  spore,  with  its 
spiral  stris.  n.  One  of  the  valves  of  the  nucule-case  separate. 

known  species,  are  all  that  have  been  as  yet  discovered,  and  the 
whole  that  this  order  comprehends. 

(787.)  But,  although  thus  few  in  number,  their  structure  is  so 
peculiar,  that  every  attempt  to  associate  them  with  other  orders 
has  failed : and  even  the  propriety  of  their  location  among  the 
mosses  is  not  unquestionable. . This  arrangement,  however,  seems 
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to  be  the  most  natural  that  has  been  hitherto  proposed  ; and,  when 
their  structure  is  morphologically  compared  with  that  of  their 
allies,  they  will  be  found  to  be  much  less  paradoxical  than  has 
been  frequently  believed.  Still,  that  their  affinities  are  obscure,  is 
evident  from  the  fact,  that  by  some  botanists  they  have  been 
classed  with  flowering  plants,  and  by  others,  of  equal  celebrity,  and 
even  by  the  same  person,  at  different  times,  with  those  which  are 
flowerless.  Thus,  by  Linnaeus,  they  were  at  first  placed  among 
the  Algae,  near  the  Lichens,  in  the  class  Cryptogamici,  but  subse- 
quently removed  by  himself  to  Moncecia  monandrici;  and  by  later 
Linnaeans,  to  Monandria  monogynia,  of  the  Phaenogamic  section. 
Even,  in  the  present  day,  De  Candolle  and  Leman  have  associated 
the  Charas  with  the  Exogence,  Brown  with  the  flowering,  and 
Bartling  with  the  flowerless  Endogence , while  Agardh,  Walroth, 
Martius,  and  others,  returning  to  the  original  opinion  of  Linnaeus, 
fix  them  among  the  Cellulares  ; some,  however,  esteeming  them 
allies  of  the  confervaceae,  and  others  as  a distinct  group  more  or 
less  remotely  connected  with  the  mosses.  Thus,  Lindley  excludes 
them,  although  leafless,  from  his  Aphyllce *,  and  associates  them 
with  the  true  mosses  and  liverworts,  as  the  connecting  links  be- 
tween the  Hepaticae  of  his  tribe  Muscoidece  and  the  Confervine 
algae.  Their  affinities,  however,  are  perhaps  more  complex;  for 
notwithstanding,  by  their  evascular  axis,  they  are  systematically 
connected  with  the  mosses,  their  submersed  habits  and  the  internal 
structure  of  their  stems,  bring  them  close  to  the  Confervales  : while 
their  leafless  verticillate  branches  must  be  considered  adumbrations 
of  the  equisetine  ferns.  With  this  view  of  their  three-fold  alliance 
they  are  here  placed  next  to  the  most  decidedly  axial  mosses,  and 
on  the  confines  of  the  classes  leading  to  the  order  Equisetales  of 
the  Ferns;  not,  however,  as  an  example  of  a lineally  progressive 
rise  in  organization,  but  as  a proof,  by  their  connexion  with  the 
Algae,  that  no  such  linear  series  naturally  exist : for  the  various 
groups  of  plants  resemble  rather  the  geographical  distribution  of 
a country,  where  each  district  is  bounded  by  several  others,  than 
the  successive  windings  of  a majestic  stream,  which  at  one  part  of 
its  course  may  be  named  the  Isis,  and  at  another  may  be  called 
the  Thames.  Thus,  although  the  simply  tubular  structure  of 
Nitella  reminds  the  botanist  of  the  simplest  confervaceae,  the 
regularly  whorled  branches  and  the  decided  axis  both  of  this  plant 


* A tribe  containing  the  Lichens,  Fungi,  and  Alga’. 
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and  of  Chara,  bring  them  towards  the  Equisetaceee,  or  horsetail  ferns, 
while  their  double  fructification  and  still  cellular  structure,  shew 
their  affinity  to  the  mosses,  and  justify  their  association  with  them. 

(7S8.)  The  Charales  are  leafless  plants;  by  which  circumstance, 
as  well  as  by  their  whorled  branches,  they  are  distinguished  from 
the  Bryciles  and  Hepaticales:  and  there  are  no  other  orders  with 
which  they  can  be  confounded. 

(789.)  The  fructification  of  the  stoneworts  consists  of  organs 
called  nucules  and  globules  [§  786,  b;  a,b]\  the  first,  formed 
externally  of  five  spiral  valves,  terminating  in  five  points,  (an  un- 
usual number  among  cellular  plants,)  and  containing  one  large 
sporule  ; the  tegument  of  the  globule  is  formed  of  numerous  scales 
fitted  to  each  other,  and  it  contains  many  elastic  filaments. 
Walroth  says  that  the  globules  will  germinate ; and  that  they,  as 
well  as  the  contents  of  the  nucules,  will  propagate  the  plants. 

charin®. 

(790.)  Charace®.  It  is  not  improbable  that  other  plants  will 
hereafter  be  discovered  which  will  connect  the  Charas  already 
known  more  closely  with  the  contingent  groups  to  which  at  pre- 
sent they  shew  a somewhat  distant  relationship.  If  so,  other  types 
and  sections  may  be  included  in  the  order ; but,  at  present,  Chara 
and  Nitella,  which  were  once  combined  in  a single  genus,  form, 
together,  the  solitary  type  Characees,  the  only  one  in  the  section 
Charince  which  stands  alone  in  the  order  Charales.  The  cha- 
racters therefore  of  the  order,  section,  and  type,  are  all  the  same, 
viz.  a distinct  stem,  or  general  axis  of  growth,  with  whorled  pro- 
cesses resembling  branches,  destitute  of  leaves,  but  bearing  minute 
bristly  projections,  which  may  be  considered  an  abortive  foliage, 
or  rudiments  of  leaves.  They  are  therefore  separately  named  only 
in  obedience  to  the  supremacy  of  system,  and  for  the  purpose  of 
rendering  the  distribution  of  this  class  consonant  with  that  of 
others. 

(791.)  The  genera  Chara  and  Nitella,  once  united,  are  distin- 
guished from  each  other  by  the  stem  and  branches  of  the  latter 
being  formed  of  single  tubils  [§  786,  fig.  e,  f,g],  while  those  of 
the  former  consist  of  many,  [§  788,  fig.  a,  b].  The  various  species 
of  both  genera  are  found  in  the  sea,  in  salt-marshes,  and  in  fresh 
water.  The  Chares  are  subject  to  a peculiar  calcareous  incrusta- 
tion of  their  stems,  (whence  their  name,  stoneworts;)  from  this 
incrustation  the  Nitellse  are  for  the  most  part  free. 
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(792.)  The  quantity  of  carbonate  of  lime  which  is  deposited  by 
vital  agency  within  these  plants  is  very  great;  indeed,  so  great, 
that  the  entire  form  of  the  plant  remains  after  all  the  organic 
membranes  have  been  removed.  The  ditches  and  ponds  in  which 
they  grow  are  also  often  seen  to  have  strata  of  considerable  thick- 
ness formed  at  their  bottoms,  merely  by  these  plants,  and  the 
chalk  that  they  elaborate  or  collect.  Among  the  fens  in  Cam- 
bridgeshire, the  Characece  are  adding,  year  by  year,  earthy  mat- 
ter in  abundance,  to  solidify  and  elevate  the  low  and  swampy  soil. 

(793.)  The  most  interesting  circumstance  connected  with  the 
Characese  is,  that,  owing  to  the  extreme  tenuity  and  transparency 
of  their  teguments,  aided  by  their  sap,  containing  numerous  small 
opaque  masses  of  Globuline,  the  motions  of  their  fluids  can  be 
ocularly  demonstrated,  and,  by  the  aid  of  a microscope,  their 
course  be  satisfactorily  traced.  These  motions  have  lately  been 
shewn  in  a great  number  of  other  plants ; but  the  Characese  are 
interesting,  not  only  from  being  the  first  in  which  they  were 
clearly  seen,  but  also  from  the  phenomenon  being  the  most  easily 
exhibited  in  them. 

(794.)  The  figures  b,  c,  f,  and  g [§  786],  are  magnified  views 
taken  from  the  drawings  of  Messrs.  Varley  and  Slack,  in  which 
the  courses  of  the  currents  round  the  cellules  are  shewn  by  the 
direction  of  the  arrows.  The  currents  in  the  different  cells  or 
tubils,  although  no  communication  exists  between  them,  are  con- 
tinued in  the  same  line  throughout  the  branch  or  the  entire  plant. 
The  ascending  current  in  the  branches  is  always  farthest  from  the 
stem  or  general  axis,  the  descending  one  nearest  to  it.  In  the 
Nitelloe  these  motions  can  be  seen  with  a lens  of  -jl-  inch  focus 
without  any  previous  preparation : in  the  Charse,  the  calcareous 
incrustations,  of  course,  most  be  removed. 

(795.)  The  Characece  have  a peculiar  and  disagreeable  smell, 
but  very  little  taste  : none  of  them  are  known  to  be  noxious, 
neither  are  any  medicinally  or  dietetically  employed.  Hence  it  is 
evident  that  they  are  not  the  plants  to  which  Csesar  refers  under 
the  name  of  Charse,  for  they  afforded  eatable  roots,  upon  which, 
in  a period  of  scarcity,  the  Roman  soldiers  fed. 

These  roots,  the  historian  says,  were  eaten  either  mixed  with 
milk,  or  made  into  a kind  of  bread.  During  the  civil  war,  they  at 
one  time  very  greatly  relieved  Csesar’s  forces,  which,  he  writes, 
were  in  Spain  much  straitened  in  their  supplies  of  ordinary  pro- 
visions ; and,  when  Pompey’s  soldiers  exultingly  spoke  of  famine, 
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those  of  Caesar,  as  a practical  denial  of  their  distress,  frequently 
threw  loaves  of  Chara-bread  among  the  enemy’s  ranks.  (De 
Bello  Ciuili,  1.  iii.  c.  40.) 

(79t>.)  The  three  orders  Ciiarales,  Br yales,  and  Hepaticales, 
form,  collectively,  the  class  Musci.  They  are  associated  by  the 
evolution  of  leaves  or  branches  on  a distinct  stem  or  axis;  and  by 
these  associating  characters  they  are  distinguished  from  the  Fungi 


and  the  Algae, 

to  which, 

by  their  cellular  structure,  they  are 

otherwise  allied. 

(797.)  The  class  being 

small,  one  table 

will  suffice  to  give  a 

summary  of  the  types  and 

sections  included 

in  its  several  orders. 

Class. 

Orders. 

Sections. 

Types. 

rCharales 

Charinas 

Characetz 

^ Phascinte 

P/iascacea 

Musci.  -< 

Bryales 

1 

-l  Bryacinae 

1 

i 

C Sphnguacete 
■*?  Splacknaceie 
( liryacea. 

f Andratsinas 

Andr&acee 

^ Hepaticales 

Hepaticinae 

C Marchantiaceiz 
' Targionaceae 
( Ricciacece. 

(798.)  Attempts  have  been  made,  and  not  without  success,  to  reduce  the  suc- 
cessive developments  just  described,  as  marking  the  several  sections  and  orders  of 
this  class,  to  the  laws  which  regulate  the  evolution  of  special  organs  in  higher 
grades.  Morphologically  considered,  the  tkalloid  frond  of  Riccia  is  a dilated 
axis,  and  the  immersed  thecae,  sessile  fruit  buried  by  the  coalescing  sub-latent 
foliage.  In  the  Targionaceae,  the  partial  axis  or  fruit-stalk  becomes  lengthened 
and  distinct,  but  the  foliage  is  still  combined  with  the  stem  or  general  axis.  In 
the  Marchantiaceae,  the  shoots  become  more  and  more  divided  into  lobes ; and 
buds  are  formed  upon  the  dilated  stems  within  processes  of  the  foliaceous  stalk 
of  Marchantia,  which  are  called  origomes,  i.e.  within  the  axillae  of  whorls  of 
leaves,  as  they  are  in  Jungermannias  in  the  axillae  of  normal  leaves.  The  dehis- 
cence of  the  urns  or  thecae,  shew  at  once  their  foliar  structure ; and  perhaps  the 
eight- valved  urn  of  Marchantia,  the  four-valved  of  Jungermannia,  the  two-valved 
of  Anthoceros,  and  the  one-valved  Monoclea,  indicate  by  their  constant  separa- 
tion into  the  same  number  of  parts,  the  number  of  leaves  of  w’hich  they  are  com- 
posed; and  the  transition  from  ordinary  leaves  to  valves,  is  marked  by  the  modified 
foliage  which  forms  the  perichetia,  or  calycels,  and  calyptra : the  perichetia  being 
only  a w'horl  of  leaves  more  or  less  developed,  and  sometimes,  as  in  Riccia,  latent 
or  abortive  ; the  Calyptra  is  another  whorl,  at  first  coalescent  by  their  edges  and 
apices,  and  forming  a covering  for  the  urn.  Through  this  covering  the  urns  of 
Riccia  never  protrude  ; those  of  Jungermannia,  as  their  pedicles  lengthen,  burst 
through  the  slight  canopy  which  continues  to  surround  the  base  of  the  thecapode, 
forming  an  inferior  calyptra. 

(799.)  The  structure  of  the  Bryales  may  be  understood  in  a similar  manner; 
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but  the  fruit  is  here  something  more  complex.  The  Perichatium  and  Calyptra 
are,  as  in  the  liverworts,  to  be  considered  as  modified  leaves ; but  here  the 
calyptra  leaves  are  so  firmly  united  that  the  urn,  when  raised  by  the  growth  of  the 
thecapode,  instead  of  bursting  through  the  calyptra,  rends  the  organ  from  its  base, 
and  carries  it  upwards,  still  as  a cover  for  the  fruit,  while  the  small  portions 
which  remain  below  form  a ring  or  slight  sheath,  called  the  vaginule. 

(800.)  The  foliaceous  origin  of  the  opercula  and  the  entire  urns  will  scarcely 
be  denied,  if  the  pertinency  of  the  foregoing  remarks  on  the  thecae  of  Jungerman- 
nia  be  allowed,  and  especially  if  the  valvular  dehiscence  of  Andrasa  be  borne  in 
mind.  The  urn,  as  Lindley  observes,  should  be  considered  more  analogous  to  a 
flower  than  a capsule ; it  is  analogous  to  the  fruit  in  the  rose,  which  contains  the 
seeds,  as  it  does  the  spores,  and  the  one  is  surrounded  at  the  margin  with  calyx  and 
corolla,  as  the  other  is  by  a single  or  a double  peristome.  The  sporules  of  the 
mosses  are,  however,  only  equivalent  to  naked  seeds ; and  hence  the  columella 
must  be  the  continuation  of  the  common  axis.  Indeed,  the  sporules  are  probably 
buds  developed  by  the  columella,  as  gemmae  are  developed  in  the  axillae  of  leaves 
on  the  lower  part  of  the  common  axis. 

In  the  Charales  a marked  change  occurs.  The  axis  is  more  decidedly  de- 
veloped, branches  are  given  off  in  whorls,  and  the  foliage  is  abortive,  or  rudiments 
of  leaves  alone  appear  in  the  form  of  hairs.  But  the  nucules  and  globules,  like 
the  urns  or  thecae,  are  formed  of  valves,  which  may  be  considered  whorls  of 
leaves.  Too  little  is,  however,  known  of  the  fruit  of  these  plants,  to  permit  the 
analogy  in  all  parts  to  be  clearly  traced. 

(801.)  The  arithmetical  progression  previously  adverted  to,  when  demonstrat- 
ing the  structure  of  the  Algae,  is  quite  as  evident  among  the  mosses  as  among  the 
flags : e.  g.  Monoclea  has  a one-valved,  Anthoceros  a two-valved,  and  Junger- 
viannia  a four-valved  theca.  Tetraphis  has  a four-toothed,  Splachnum  an  eight- 
toothed, and  Encalypta  a sixteen-toothed  peristome.  In  Grimmia,  the  peristome 
consists  of  sixteen  equidistant  teeth,  entire,  perforated  or  cleft,  which  leads  to 
Didymodon,  which  has  a peristome  of  sixteen  double  teeth,  i.  e.  teeth  cleft,  but 
united  at  the  base  and  arranged  in  pairs;  and  that  conducts  to  Trichostomum, 
which  has  sixteen  double  teeth,  cleft  to  the  base.  In  Funaria,  where  the  peri- 
stome is  double,  both  the  outer  and  the  inner  have  each  sixteen  teeth.  In  Hyp- 
num,  Bryum,  and  Hookeria,  the  outer  has  sixteen  teeth,  the  inner  consists  of  a 
membrane  incised  into  sixteen  segments.  In  Bartramiathe  segments  are  thirty- 
two,  or  rather,  there  are  sixteen  that  are  bifid.  In  Orthotrichum,  when  ciliary  pro- 
cesses are  present,  they  are  either  eight  or  sixteen  in  number.  In  Fontinalis, 
Neckera,  and  Anomodon,  they  are  sixteen  likewise,  the  outer  peristome  having 
sixteen  also  ; and  in  Polytrichum  the  teeth  of  the  outer  peristome  amount  to 
sixty-four  : whence  indeed  its  name,  alluding  to  their  number. 

(802.)  In  the  Bryales,  it  will  have  been  observed  that  not  only  an  arithmetical 
progression  prevails,  which  is  common  to  them  with  many  other  plants,  and  that 
the  prevalent  numbers  are  multiples  of  each  other,  but  that  they  are  ruled  by  a 
power  of  four.  Tetraphis  has  four  teeth  to  its  peristome,  which  is  the  smallest 
number  of  divisions  in  any  known  moss.  The  numbers  in  other  mosses  are  eight, 
sixteen,  thirty-two,  sixty-four,  and  there  are  no  intermediate  ones;  which  is  not 
the  cuse  with  the  urn-valves  of  the  liverworts,  nor  with  the  numbers  noticed  in 
the  Algee  and  the  Fungi.  Throughout  all  the  three  classes  of  this  region,  the 
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number  two  and  its  multiples  prevail ; but  in  tbe  Bryal  mosses  alone  is  it  a power 
of  four. 

(803.)  Less  attention  has  been  lately  paid  to  these  numbers  in  the  organic 
world  than  their  regularity  would  seem  to  demand.  Future  examples,  to  be  given 
in  the  other  clusses  in  which  three  and  five  are  the  numerical  elements,  will  prove 
that  they  are  not  merely  curious  coincidences.  But,  as  it  would  be  premature  to 
draw  on  these  for  illustrations  now,  reference  may  be  made  to  the  acknowledged 
importance  of  numerical  or  definite  proportions  in  modern  chemistry.  Astronomy 
also  affords  many  curious  proofs  of  its  importance;  for  it  long  since  marked  out 
the  orbits  in  which  the  new  planets  Juno,  Pallas,  Vesta,  and  Ceres,  then  unknown, 
have  lately  been  discovered  to  revolve  ; and  it  even  now  foretells  the  discovery  of 
other  satellites  to  Jupiter,  and  traces  the  very  paths  in  which  they  will  be  found 
to  move.  The  one  prediction  has  been  verified,  the  other  waits  to  be  fulfilled. 

(804.)  With  respect  to  their  direct  utility  to  man,  or  in  minis- 
tering immediately  to  his  wants,  it  is  evident,  from  the  previous 
observations,  that  mosses  do  but  little,  unless,  with  the  excellent 
Lightfoot,  we  admit  among  the  direct  utilities,  that  entertainment 
and  agreeable  instruction  they  afford  to  the  contemplative  mind 
of  the  naturalist,  at  a season  when  few  other  plants  offer  them- 
selves to  his  notice. 

For,  as  Johnston  well  observes,  it  is  most  curious  to  notice  how  gay  these  little 
mosses  are  on  every  wall-top  during  the  winter  months  and  in  early  spring, 
almost,  or  perhaps  the  only  things  which  seem  to  enjoy  the  clouds  and  storms  of 
the  season.  They  choose  the  most  exposed  situations,  spread  out  their  leaves,  and 
push  up  their  glossy  capsules  amid  rains,  frost,  and  snow,  and  yet  there  is  nothing 
in  their  tender  and  loose  structure,  from  which  we  could  a priori  infer  their 
capability  of  resisting  influences  so  generally  destructive  to  vegetation.  But  so 
it  is : the  more  simple  the  organization  of  plants,  the  stronger  is  their  tenacity 
of  life ; and  its  phenomena  are  exhibited  and  called  into  play  by  stimulants,  not 
only  very  feeble,  but  apparently  the  very  reverse  of  those  necessary  to  excite  plants 
of  a higher  order.  Thus,  mosses  and  lichens,  overstimulated  by  heat  and  dryness, 
wither  away  in  summer,  but  vegetate  freely  at  a season  when  there  is  no  other 
vegetation,  and  when  their  humble  fronds  cannot  be  overshadowed  by  a ranker 
growth. 

Or,  to  quote  the  words  of  Linneeus,  of  which  the  preceding  may 
be  esteemed  almost  a paraphrase  : 

“ Cum  omnia  circa  nos  torpescunt,  et  languescunt,  cum  flumina  rigent,  ne- 
mora  silent,  campi  latent  nivibus  obtecti,  ubique  luctus,  rerum  facies  decolor  et 
tristis  mortis  imago:  Musci  inter  vegetationis  ruinas  emergentes  et  sericeo  colore 
fulgentes,  rupes  et  lapides  obducunt.” 

(805.)  It  is  true  that,  were  we  not  so  abundantly  provided  with 
not  only  the  necessaries,  but  also  the  luxuries  of  life,  mosses  might 
be  applied  to  a variety  of  economical  purposes,  some  few  of  which 
have  already  been  adverted  to.  But  although,  from  our  wants 
being  otherwise  supplied,  we  make  little  use  of  mosses,  it  must  not  be 
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forgotten  that,  in  the  general  economy  of  nature,  and  in  minister- 
ing remotely  to  our  advantage,  few  plants  are  of  more  real  and 
absolute  importance.  Even  shortly  to  enumerate  the  whole  of  the 
indirect  utilities  of  these  plants,  would  be  an  arduous  task;  let 
therefore  a slight  reference  to  a few  alone  suffice. 

(806.)  Mosses  gradually  fill  up  and  consolidate  bogs,  and  form  rich  vegetable 
mould  for  the  growth  of  larger  plants,  which  they  also  protect  from  cold  during 
the  winter.  Mosses  likewise  clothe  the  sides  of  lofty  hills  and  mountain-ranges, 
and  by  their  filamentous  structure  very  powerfully  condense  the  watery  vapours 
floating  in  the  atmosphere,  and  thus  become  the  living  fountains  of  many  streams. 
These  plants,  and  their  immediate  allies,  the  liverworts,  which  often  appear  to 
have  so  suddenly  clothed  a barren  heath,  or  overspread  a dry  wall  with  verdure, 
have  the  peculiar  property  of  remaining  in  a dormant  state  for  a very  considerable 
length  of  time,  and  to  revive  from  their  parched  condition  as  if  awaked  from  sleep, 
on  the  access  of  moisture,  to  all  their  pristine  beauty,  spreading  abroad  their 
delicate  leaf-like  expansions  and  their  beautiful  apologies  for  blossoms. 

(807 .)  In  elegance  and  delicacy  of  structure,  mosses  are  not  exceeded  by  any 
plants  that  grow  ; and  an  intimate  examination  of  these  minute  vegetables  would 
almost,  if  not  altogether,  lead  the  observer  to  believe  that,  however  admirable 
nature  may  be  in  every  particular,  yet  that,  in  excess  of  modesty,  she  veils  her 
chief  beauties  from  the  vulgar  gaze,  and  reveals  them  to  those  true  lovers  alone 
who  are  strictly  wedded  to  her  service  and  her  study.  Perhaps  a higher  tribute 
to  their  beauty  was  never  paid  than  that  which  springs  from  the  detail  Mungo 
Park  has  given,  of  the  consolation  and  encouragement  he  received,  in  a period  of 
great  difficulty  and  danger,  from  the  contemplation  of  the  inimitable  structure  of 
one  of  these  lowly  mosses.  As  an  illustration  of  the  wholesome  effect  of  the 
study  of  the  works  of  nature  on  a well-regulated  mind,  the  passage,  although 
often  quoted,  cannot  be  deemed  unworthy  of  repetition.  This  enterprising  tra- 
veller, during  one  of  his  journeys  into  the  interior  of  Africa,  was  cruelly  stripped 
and  robbed  of  all  that  he  possessed  by  banditti.  In  this  forlorn,  and  all  but  hope- 
less condition,  he  says,  when  the  robbers  had  left  him,  “ I sat  for  sometime 
looking  around  me  with  amazement  and  terror.  Whichever  way  I turned,  no- 
thing appeared  but  danger  and  difficulty.  I found  myself  in  the  midst  of  a vast 
wildnerness,  in  the  depth  of  the  rainy  season,  naked  and  alone,  surrounded  by 
savage  animals,  and  men  still  more  savage.  I was  five  hundred  miles  from  any 
European  settlement.  All  these  circumstances  crowded  at  once  upon  my  recol- 
lection ; and  I confess  that  my  spirits  began  to  fail  me.  I considered  my  fate  as 
certain,  and  that  I had  no  alternative  but  to  lie  down  and  perish.  The  influence 
of  religion,  however,  aided  and  supported  me.  I reflected  that  no  human  pru- 
dence or  foresight  could  possibly  have  averted  my  present  sufferings.  I was 
indeed  a stranger  in  a strange  land,  yet  I was  still  under  the  protecting  eye  op 
that  Providence  who  has  condescended  to  call  himself  the  stranger’s  friend.  At 
this  moment,  painful  as  my  reflections  were,  the  extraordinary  beauty  of  a small 
moss  irresistibly  caught  my  eye,  (I  mention  this,  to  shew  from  what  trifling  cir- 
cumstances the  mind  will  sometimes  derive  consolation  ;)  and,  though  the  whole 
plant  was  not  larger  than  the  top  of  one  of  my  fingers,  I could  not  contemplate 
the  delicate  conformation  of  its  roots,  leaves,  and  fruit,  without  admiration.  Can 
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that  Being  (thought  I)  who  planted,  watered,  and  brought  to  perfection,  in 
this  obscure  part  of  the  world,  a thing  which  appears  of  so  small  importance,  look 
with  unconcern  upon  the  situation  and  sufferings  of  creatures  formed  after  his 
own  image  ? Surely  not.  Reflections  like  these  would  not  allow  me  to  despair. 
I started  up ; and,  disregarding  both  hunger  and  fatigue,  travelled  forwards,  assured 
that  relief  was  at  hand,  and  was  not  disappointed 

“ Thus,  to  apprehend. 

Draws  us  a profit  from  all  things  we  see.” 


GEOGRAPHICAL  DISTRIBUTION  OF  THE  MUSCI. 

(808.)  Mosses  are  very  widely  spread  over  the  surface  of  the 
globe.  Tbe  earth  shoots  them  forth  in  almost  every  variety  of 
situation  ; and,  so  that  the  locality  be  moist,  or  occasional  access 
can  be  had  to  moisture,  scarcely  any  other  circumstance  seems 
essential  to  the  growth  of  these  humble,  beautiful,  and  useful 
plants.  For,  as  they  in  general  absorb  their  nourishment  chiefly 
from  the  atmosphere,  soil  is  to  them  of  little  comparative  import- 
ance; and  many  appear  reckless  both  of  heat  and  cold.  They  are 
found  at  the  lowest  depths  of  vallies,  and  are  met  with  on  the 
highest  alps.  They  extend  even  from  the  confines  of  perpetual 
snow  to  the  burning  sands  of  the  torrid  zone. 

(809.)  But  the  three  orders  into  which  the  mosses  have  been 
distributed  exhibit  very  different  powers  of  resisting  and  enduring 
atmospheric  vicissitudes ; and  gradually  change  a watery  for  an 
aerial  station. 

(810.)  The  Charales,  although  geographically  distributed  to  the 
full  extent  of  the  other  orders,  are,  in  their  topography,  much  more 
restrained.  They  are  essentially  water-plants,  and  always  grow 
submerged.  They  are  most  abundant  in  temperate  countries;  but, 
like  many  other  aquatic  tribes,  are  very  widely  spread,  occurring 
both  in  salt  and  fresh  water:  sometimes  in  rivers,  but  more  fre- 
quently in  stagnant  ditches,  pools,  and  lakes,  in  almost  every  part 
of  Europe,  Asia,  Africa,  Australia,  and  both  Americas. 

(811.)  The  Liverworts  equal  the  other  mosses  in  the  nominal 
extent  of  their  geographical  range,  being  natives  of  every  quarter 
of  the  globe  : but  though  not  all,  nor  wholly,  aquatic  plants,  they 
are  intolerant  of  extreme  aridity.  Hence  in  Africa  very  few  are 
met  with,  while  in  damp  shady  places,  whether  in  hot  or  cold 
climates,  they  are  abundant;  they  are,  however,  the  most  nume- 
rous in  temperate  regions.  The  Riccise  are  part  of  them  aquatic, 
and  part  of  them  terrestrial  plants. 
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(812.)  The  Bryales  are  chiefly  aerial  plants;  and  in  them  the 
third  station  becomes  established,  for  they  will  endure  extremes 
of  dryness  which  would  exterminate  most  other  plants.  In  newly 
formed  countries,  where  soil  can  scarcely  be  said  to  be,  these  mosses, 
the  servi  of  Linnaeus,  are  found  labouring  in  legions;  amidst  the 
scoriae  of  volcanoes  they  rear  the  standard  of  vitality,  and  cover 
the  strata  of  cinders  with  a coat  of  vegetation.  They  are  most 
numerous  in  moist  and  temperate  countries,  but  they  are  spread 
from  the  equator  almost  to  the  poles.  They  are  among  those 
plants  which,  as  they  will  endure  extremes  of  heat,  are  also  the 
last  that  yield  to  the  rigours  of  perpetual  winter  : for  we  learn  that, 
even  in  New  South  Shetland,  “ the  black  and  lifeless  soil  is  covered 
with  specks  of  mosses  struggling  for  existence,”  and  that  they  are 
plentiful  on  the  otherwise  barren  rocks  of  Spitzbergen. 

(813.)  Of  the  geographical  distribution  of  the  different  types 
and  sections  of  this  order  little  can  be  at  present  said;  for, 
although  many  of  the  970  known  species  appear  to  be  proper  to 
particular  climates,  while  others  seem  to  be  cosmopolites,  still 
the  established  facts  are  as  yet  too  few  to  justify  any  sweeping 
generalizations. 

(814.)  The  numerous  species  of  Hypnum,  the  most  extensive  genus  in  the 
class,  are  so  very  abundant  and  so  generally  dispersed,  that  a botanist  of  repute 
believes  it  would  be  “ no  exaggeration  to  say,  that  they  form  a fourth  part  of  the 
vegetable  clothing  of  this  island.  They  are  met  with  everywhere.  In  many  old 
pastures  they  usurp  the  place  of  the  more  useful  grasses : they  form  a large  pro- 
portion of  the  vegetation  of  moors:  they  flourish  at  hedge-bottoms,  in  woods 
and  deans,  on  rocks,  and  even  on  sand-links  ; and  they  grow  in  profusion  in  every 
marsh,  and  bog,  and  stream.  The  share  they  thus  contribute  to  the  green  cover- 
ing of  earth  is  very  considerable ; especially  in  winter,  when  they  are  in  their 
greatest  perfection,”  and  when  they  are  the  most  wanted,  not  for  ornament  aloue, 
but  for  the  protection  of  other  plants,  and  the  preservation  of  myriads  of  insects 
which  otherwise  might  perish.  Whether  or  not  Johnson’s  data  fully  warrant  the 
conclusion  he  has  ventured  to  draw  with  regard  to  the  proportion  of  these  mosses 
in  this  country,  it  is  well  known  that  Musci  form  upwards  of  a fourth  part  of  the 
entire  flora  of  Melville  Island,  and  probably  of  many  other  places  similarly  cir- 
cumstanced. 

(815.)  The  minute  sporules  which  constitute  the  seeds  of  mosses  can  alone 
account  for  their  universal  distribution,  and  their  constant  presence  even  on  the 
most  distant  and  most  barren  spots.  Bare  rocks  raised  from  the  bosom  of  the 
sea,  torrents  of  lava  which  convert  fruitful  fields  into  barren  wastes,  bogs,  marshes, 
and  mountain-tops,  are  ull  covered  by  mosses,  and  their  allies  and  fellow- labourers, 
the  lichens,  because  there  they  most  are  wanted,  and  there  (hey  work  to  the  most 
advantage. 
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(816.)  Five  fossil  species  of  Chara,  and  one,  or  at  the  most  two, 
fossil  mosses,  are  all  that  have  been  as  yet  discovered.  No  vestige 
of  a fossil  liverwort  has  hitherto  been  found.  It  is  true,  as 


a.  Muscites  Tournalii,  reduced,  b.  Portion  magnified,  c.  Hypnum 
riparium.  d.  Portion  magnified,  e.  Leaf  separated,  f.  Muscites  (?) 
squamatus.  g,  h.  Portions  magnified.  i.  Sphagnum  compactum. 
j.  Separated  leaf  of  ditto.  k.  Branch  of  Juniperus  phcenicea. 

Brongniart  observes,  that  Daubenton  believed  he  had  recognised  a 
variety  of  these  plants  in  the  moss-like  markings  of  Agate ; and 
Mr.  M'Culloch  published,  in  the  Geological  Transactions,  several 
figures  having  a very  strong  resemblance  to  Jungermannise.  But 
Brongniart,  after  much  laborious  investigation,  concludes  that  they 
are  simply  infiltrations,  accidentally  assuming  forms  which,  without 
very  attentive  examination,  might  be  mistaken  for  vegetable  im- 
pressions. 

(817.)  That  the  stoneworts  should  be  found  in  a fossil  state 
from  the  first  epoch  of  their  existence,  might  be  presumed  from 
the  dense  incrustation  with  which  they  surround  themselves ; 
petrifaction  being  to  them  a natural  process,  that  terminates  their 
life.  But,  although  abundant  in  the  beds  above  the  chalk,  theif 
first  appearance  is  in  the  lower  fresh-water  formation.  The  fossil 
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nucules  of  the  Chara,  [§  786,  k,  l,]  were  called  by  Lamarck 
Gyrogomtes;  but  later  naturalists  considering  the  fossils  to  be 
remains  of  plants  identical  with  those  now  existing,  they  of  course 
must  have  the  same  denomination.  The  stems  and  fruit  of  fossil 
Char®  are  very  common  in  this  country;  and  beautiful  specimens 
are  procured  from  the  Scotch  marl,  and  from  the  lakes  in  Forfar- 
shire, where  they  are  most  abundant. 

(818.)  Of  the  two  species  of  Muscites,  one  only  is  absolutely 
decided  to  be  a fossil  moss ; the  other,  which  at  first  was  thought 
to  be  a Lycopodium,  although  now  called  a Muscites  by  Brongniart, 
has  a query  attached  to  its  generic  name. 

The  Muscites  squamatus,  [fig.  e,  g,  h,]  has  long  been  known 
under  the  name  of  Lycopodites,  as  occurring  in  the  mill-stone 
quarries  near  Paris. 

The  Muscites Tournalii,  [fig.  a,  b,]  has  been  but  lately  discovered 
by  M.  Tournal,  near  Narbonne,  in  a fresh-water  formation,  consist- 
ing of  chalk  marl,  and  forming  part  of  the  tertiary  series. 

The  former,  Brongniart  considers  to  bear  a stronger  likeness  to 
the  Hypnidse  than  to  any  other  mosses,  and  he  gives  a figure  of 
H.  riparium,  [fig.  c,  d,  e,]  to  shew  the  similitude  of  the  leaves ; 
at  the  same  time  pointing  out  various  other  resemblances  to  other 
species,  such  as  H.  riparwid.es,  cuspidatum,  denticulatum,  and 
elegans.  The  latter  more  doubtful  fossil  he  likens  to  the  Sphagna, 
some  of  the  fragments  bearing  the  greatest  resemblance  to  S.  com- 
pactum,  [fig.  i,  j,]  and  others  to  S.  squarrosum.  The  regularity 
of  the  four  ranks  in  which  the  leaves  of  the  Junipers  are  arranged, 
[fig.  k,]  will  at  once  separate  them  from  these  remains,  with  which 
otherwise  they  might  be  confounded. 

(819.)  It  is  a remarkable  fact,  as  Brongniart  justly  observes, 
that  the  most  jealous  scrutiny  has  failed  to  detect  the  slightest 
indication  of  Muscites  in  the  coal  formations,  though  the  epoch  in 
which  the  plants  which  form  those  strata  lived  appears  to  have 
been  favorable  to  a vegetation  resembling  that  which  is  now  in 
many  parts  of  the  world  accompanied  with  the  growth  of  mosses. 
It  is  indeed  most  curious,  that  the  earliest  traces  of  any  of  these 
plants  should  occur  at  so  late  a geological  period,  when  it  is 
considered  that  the  Charales  will  grow  both  in  salt  and  fresh 
watei,  that  the  Bryales  require  no  soil  at  all,  and  how  tolerant 
they  are  of  heat  and  cold. 

(820.)  The  mosses  therefore  afford  another  proof  of  the  weakness 
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of  the  doctrine  of  progressive  development ; for,  notwithstanding 
the  simplicity  of  their  structure,  their  epoch  of  appearance  is  long, 
very  long  after  that  of  palms,  pines,  ferns,  and  other  higher 
vegetables. 

(821.)  Two  different  schemes  of  structure  have  already  been 
described  as  being  each  characteristic  of  one  of  the  two  preceding 
classes ; both  of  which  set  out  from  nearly  similar  simple  begin- 
nings, but  pursue,  in  their  developments,  quite  opposite  courses. 

(822.)  In  the  Algae  or  Flags,  the  organs  of  vegetation  predomi- 
nate, and  the  constant  tendency  is  expansion  into  leaves  or  leaf- 
like members;  so  that,  although  true  foliage  is  never  formed,  even 
the  stems  are  phylloid,  or  foliaceous. 

(823.)  In  the  Fungi  or  Mushrooms  the  reverse  occurs,  for  the 
fructification  is  pre-eminent;  the  plants  sometimes  consisting  of 
fruit  alone : and  no  tendency  is  ever  observed  towards  the  pro- 
duction of  leaves.  On  the  contrary,  the  nisus  is  towards  the 
extension  of  the  plant  into  an  axis  or  stem,  which,  in  the  Clavarice, 
and  some  of  the  higher  fungi,  is  developed  in  considerable  per- 
fection: and,  whenever  expansions  are  produced,  as  in  the  pilei  of 
the  Boletales,  and  especially  in  the  lamella  of  the  Agarics,  they  are 
the  very  antipodes  in  resemblance  to  ordinary  leaves  ; so  that  the 
Fungi  are  peculiarly  aphyllous  plants,  while  the  Algee  are  folia- 
ceous, or  rather  pseudo-phyllous  ones. 

(824.)  The  Musci  or  mosses,  though  in  very  many  respects  un- 
like either  of  the  foregoing  classes,  would  seem  to  be  regulated  in 
their  evolution  by  both  those  powers  in  a nearly  equal  degree 
which  were  respectively  predominant  in  the  Fungi  and  the  Algse ; 
and,  as  the  result  of  this  compound  influence,  they  combine  a 
regularly  developed  axis  or  stem,  with  ramifications  or  foliar  appen- 
dages. The  axis  and  its  radial  appendages  being  for  the  most 
part  distinct,  and  not  blended  into  an  obscure  mass,  or  forming  a 
doubtful  organ,  which  may  with  equal  propriety  be  considered  as 
either  leaf  or  stem,  as  both  or  neither. 

(825.)  The  Mosses,  regarded  as  a series,  exhibit  some  further 
most  beautiful  gradations,  the  structures,  the  textures,  and  the  mem- 
bers becoming  progressively  more  and  more  various,  and  less  and 
less  blended  with  each  other.  In  Riccia  the  whole  plant  is  most 
decidedly  a frond,  but  little  raised,  except  in  its  hue,  above 
the  condition  of  a thallus ; for  the  plate  or  layer  of  cells,  of 
which  the  organ  of  extension  is  composed,  projects  from  its 
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under  surface  radical  fibres,  and  within  its  upper,  conceals  the 
organs  of  reproduction.  From  Riccia,  which  often  presents 
but  a simple  disc  of  vegetation,  and  connects  the  Liverworts 
through  Endocarpon  with  the  Lichens,  the  course  may  be  pur- 
sued through  Marchantia,  where  the  frondose  expansions  are 
greatly  sinuated  and  the  urns  elevated — to  the  Jungermanniee, 
some  of  which  entirely  lose  the  frondose  character  and  assume  the 
surculus,  which  is  present  in  all  the  Bryales.  In  the  mosses  the 
expanded  projections  of  the  axis,  which  are  called  leaves,  are  fre- 
quently found  conjoined,  shewing  that  the  union  of  the  whole 
would  constitute  a frond;  just  as  the  minute  division  of  the  fron- 
dose membrane  forms  the  leaves.  In  the  Hepaticse  the  cellules 
are  rounded  or  nearly  so,  and  no  such  thing  as  a rib  is  to  be  seen 
traversing  the  expansions,  even  in  the  foliose  Jungermanniee,  and 
the  rudimentary  axis  or  rachis  of  the  frondose  species,  is  in  some 
abortive.  In  the  Bryales,  the  cellules  become  more  and  more 
elongated,  nervures  or  ribs  are  formed  upon  the  leaves,  and 
filamentary  projections  extend  beyond  the  margins,  which,  being 
the  continuations  of  the  mid-ribs,  are  called  excurrent  nerves. 
In  the  Charales,  the  cellules  are  so  much  extended  that  they  must 
be  regarded  as  tubilli,  and  they  mark  the  transition  of  cells  into 
tubes,  or  the  change  of  vesicles  into  vessels,  commonly  so  called ; 
thus  carrying  this  region  to  the  confines  of  the  next.  Indeed,  in 
Sphagnum,  and  one  or  two  other  instances,  it  is  asserted  that 
tubular  vessels  have  been  found,  as  well  as  fibro-membranous  cells, 
which  are  the  rudiments  of  spiral  tubes;  Hooker  also  discovered  in 
some  few  cases  perforations  in  the  leaves,  which  have  since  been 
shewn  by  Mirbel  to  be  true  Stomata ; organs  which  had  previously 
been  supposed  to  be  confined  to  the  following  classes. 

(826.)  True  Stomata  are  generally  signs  of  tubular  vessels 
existing  within  the  plants  upon  which  they  are  found ; and,  when 
the  development  of  both  is  confirmed,  a remarkable  change  occurs, 
not  only  in  the  organic  elements  of  which  the  plants  are  composed, 
but  also  in  their  external  configurations,  external  form  being  most 
frequently  an  index  to  internal  structure. 

(827.)  Upon  these  important  structural  peculiarities  depends  the  distribution 
of  the  whole  vegetable  reign  or  kingdom  into  the  three  chief  regions,  already- 
named,  and  described,  in  the  Introduction.  The  Alg/e  (or flags),  the  Fungi  (or 
mushrooms'),  and  the  Musci  (or  mosses ),  using  these  terms  in  their  familiar  and 
extended  acceptations,  and  including  in  each  class  the  several  orders  specified, 
constitute,  collectively,  one  of  these  great  groups  or  regions,  viz.  that  which, 
from  the  simply  cellular  structure  of  the  plants  it  comprehends,  has  received  the 
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common  appellation  “ Cellulares,”  q.  d.  Plante  Celluloses.  The  anatomical 
discover}'  that  certain  plants  are  formed  of  cells  alone,  while  in  the  tissues  of 
others  both  tubes  and  cells  are  combined,  in  various  manners,  has  afforded  some 
most  important  differential  signs  to  the  systematic  botanist;  and  one  of  the  chief 
bonds  of  union  of  the  three  classes  associated  in  this  region  is  their  unvaried 
cellular  structure.  It  is  however  essential  to  add,  that  they  are  flowerless  as  well 
as  cellular  plants ; because,  in  several  instances,  the  tubular  vessels  become  obso- 
lete in  genera  and  species,  such  as  Nayas,  Rafflesia,  &c.  which  are  flowering 
plants,  and  undoubtedly  allied  to  the  tuliivascular  series.  The  name  cellulares 
thus  becomes  exceptionable,  and  the  older  terms,  Acotyledones,  Sporifere,  Ac. 
are  still  less  admissible. 

(828.)  Hence,  for  the  above  reasons,  as  well  as  for  those  explained  in  the  Intro- 
duction, it  has  been  proposed  to  call  these  classes,  collectively,  the  Moss  or  must- 
allies  (Mycaffines),  which  is,  in  reality,  little  more  than  the  restoration  of  the 
derivatives  to  the  original  signification  of  their  common  roots,  [§  64 — 66.] 

(829.)  In  the  synthetic  association  of  the  orders  contained  in  these  classes,  and 
the  various  types  and  sections  they  respectively  include,  it  has  been  attempted  to 
bring  together,  as  far  as  the  present  state  of  science  will  permit,  those  plants  which 
are  the  most  nearly  allied  in  structure,  and  to  let  the  characters  of  the  several 
groups  result  from  their  association.  Such  was  the  avowed  principle  acted  on  by 
Linnaeus,  in  the  construction  of  his  genera  and  other  natural  groups  ; and  such  is 
the  only  legitimate  path  to  be  pursued  in  the  development  of  the  so-called  natural 
methods  of  arrangement.  Hence,  as  every  part  is  necessarily  examined,  the  de- 
tails are  diffuse ; and,  as  organs  vary  in  their  importance  in  various  plants,  the 
differential  signs  are  often  changed,  sometimes  being  founded  on  the  fruit,  some- 
times on  the  foliage,  and  at  others  upon  neither. 

(830.)  Hut  although,  for  far  nobler  ends,  the  natural  method  sacrifices  the 
simplicity  and  singleness  of  an  artificial  scheme,  which  is  only  designed  to  be  an 
index,  it  is  not  wholly  destitute  of  analytic  powers  ; and  it  is  satisfactory  to 
observe,  how  often  the  associating  characters  of  the  several  groups  can  be  made 
practically  useful  as  differential  signs.  The  following  table  will  illustrate  this 
position;  and,  though  essentially  imperfect  as  an  index,  from  the  chief  characters 
alone  being  given,  and  the  exceptions  that  occur  in  the  osculant  groups,  still  it 
will  not  be  abused  by  those  who  understand  the  respective  values  of  the  natural 
and  artificial  schemes ; and  reference  can  readily  be  made  to  the  previous  pages  for 
the  other  characters  which  could  not  be  condensed  into  the  space  of  a tabular  con- 
spectus. A secondary  advantage  may  also  result  from  such  a summary  concluding 
each  of  the  three  great  divisions  of  the  vegetable  world  ; for  it  will  shew  how 
easily  the  most  important  indicative  characters  of  the  classes  and  natural  orders  may 
be  remembered,  and  in  how  few  words  the  chief  differences  of  even  the  sections 


and  subordinate  types  may  be  expressed,  when  one  small  page  contains  the  whole. 


Mycaffines. 

Flowerless 
cellular  plants. 


r 


Classes.  Orders. 

Musci.  C Chorales,  leafless,  branches  whorled.  (9) 
Leafy  or  branch-?  Bryales,  foliose,  urns  operculate.  (8)  [(7) 

ed, axis  developed^  Ilepaticales,  chiefly  frondose,  deoperculate. 

Fungi.  ( Botetales,  hymenium  present.  (6) 

Leafless  or  -?  Tubercles,  h.  absent;  fungus  pouch-like.  (5) 
aphyllous  C Mucedinales,  sporidia  naked.  (4) 

A mce.  C Lichenales,  aerial  algae.  (3) 

Foliaceous  or  ? Fucales,  aquatic  inarticulate  algae.  (2) 
pseudo-pbyllous  ( Conf ervales,  articulate  algae,  chiefly  aqua- 
- tic.  (1) 
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Charin*. 

Phascin/r. 
Urn  iudehiscent 


J Bryacin^b. 

' Operculum  deciduous. 

AnDRjBASINjB. 

Urn  dehiscent  by  valves. 

Hepaticin/e. 
De-operculate,  chiefly 
frondose. 


Characea ?.  Axis  much  developed,  branches  whorled,  leafless. 

J Phascaceee.  Operculum  persistent,  urn  indehiscent. 

( Sphagnacete.  Peristome  absent. 

^ Svlachnacece. single. 

C,  Bryacece. double. 

} Andrccaceee.  Opercle  persistent,  urn  dehiscent  by  valves. 

C Marchantiaceee . Urns  calyptrate,  dehiscent. 

/ Targionacece.  Urns  veil-less,  dehiscent. 

I Ricciaceas. , indehiscent. 


r in 

W 

AGARICINiB. 

H.  distinct,  ascigerous, 
inferior. 

T AgnricaCPce. 

' Boletaceee. 

[ A uriculariacece. 

H.  lamellar,  or  plicate. 

H.  sinuate,  porous,  or  subulate. 

H.  tuberculate,  papillose,  or  smooth. 

H 

s i 

O 

Helvellin®. 

H.  distinct,  ascigerous, 
superior. 

k Helvellacece. 
1 Pezizacece. 

[ Clavariacp.ce. 

H.  not  marginate,  receptacle  cap-like,  open. 

H.  margined,  rec.  not  cap-like. 

H.  not  margined,  amphigenous,  rec.  elongated. 

PQ 

CD 

Tremellinje. 

H.  blended  with  the  re- 
ceptacle.  Asci  none. 

i CyphnllacPte. 
1 Exidiacp.ce. 

L Tremellaceee. 

H.  inferior,  rec.  dry. 

H.  superior,  rec.  irregular. 
H.  obscure,  amphigenous. 

a 

r TUBERINiB. 

Sporidia  in  proper  dis- 
crete receptacles. 

C Phallaccee. 

J Tnberacpce. 
t Nidulariaceee. 

Receptacle  discrete,  sporidia  in  a mucous  stratum. 
Sporidia  in  membranous  sporangia. 

Sporangia  free,  peridium  discrete. 
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Bovistin^e. 

Peridium  not  discrete, 
sporangium  without  a 
nucleus. 

SPHiBRIN.B. 

- Perithecia  nucleiferous. 

TUBERCULARINjB. 

Sporidia  simple;  recep- 
tacle solid  and  persis- 
tent. 

MUCORINiB. 

Sporidia  free,  fixed  upon, 
or  burstings  through  a 
simple  peridiolum. 

Mucedin^e. 

Receptacle  floccose,  spo- 
ridia scattered,  soon 
free. 

Uredin^b. 

Minute  parasites,  burst- 
ing through  tne  cuti- 
cle of  the  plants  bear- 
v.  ing  them. 

C Byssin^e. 

j Thallus  filamentary, 
fructification  uniform. 

VERRUCARINi-E. 

< Apothecia  closed  and 
i nucleiferous. 


C Bovistacpee. 

? Spumariacea. 
f Sclerotiaceie ■ 


5Sphceriacecc. 

Phacidiaceee. 

(_  Xylomaceee. 

| Ceratiacece. 

/ Dermosporiacecp. 
J T iiberculariacece . 


I Stilbiacpte. 

■ Mucoracete. 

I Acremoniaceie. 


Botrytiacece. 

Fusidiacece. 


Sporodesmiaceee . 
N pm  nspo  racece . 
Uredinacete. 


CETRARINiB. 

Apothecia  open,  disci- 
ferous. 

FUCIN-B. 

Fronds  more  or  less 
densely  fibrous, ’nigres- 
cent, sporidia  dark  or 
black  ; all  marine. 


C Byssoidacece. 

\ Byssaceee. 
t Rhizomorphacece . 

\ Verrucariacece. 

$ Pertusariacece. 

\ Graphidacece. 

^ Parmeliace. 

^ Lichinacece . 

( Fucacece. 
j Laminacece. 
Sporochnaceee- 

LChordariaceee. 
Dictyotacece. 


FLORINjB. 

Fronds  membranous,  or 
cartilaginous,  colour 
brilliant,  little  chang- 
ing ; sporidia  purple  : 
all  marine. 

Ulvin/e. 

Sporidia  colourless  or 
green,  fronds  mostly 
membranous.  Fresh- 
water, sea,  damp  soil. 

. Confer  vi  n/r. 

Articulations  within 
tubular  thallus. 

Nostochin/e. 

Thallus  jelly-like,  form 
definite,  not  fragile. 

Fragillin/e. 

Thallus  absent  or  ob- 
scure, plants  very  fra- 
gile. 


Furcellacete. 
Spoil giocarpaceev . 
Florocece. 

Gostrocarpaceee . 

Cnulerpaceee. 

Thaumasiacece. 

Lemaninceee. 

Ulvacece. 

Siphonuceie. 


C CpramiacPee. 

' Confervaceee. 
I Oscillaceee. 

\ Rwularincptr. 
^ Nostochaceoe. 

1 Fragillaceit . 

^ Globulinacetc. 


Peridium  distinct,  figure  determinate. 

Per.  spurious,  figure  indeterminate. 

Per.  connate,  or  confounded  with  sporangia. 

Per.  ostiolate,  nucleus  ascigerous,  diffluent. 

Per.  dehiscent,  asci  discoid,  erect,  fixed. 

Per.  crowded  with  sporidia. 

Receptacle  floccose,  figure  various. 

Rec.  smooth,  subspherical,  sporidia  incumbent. 
Rec.  roundish  or  flattened,  sporidia  subdiffluent. 

Peridiolum  thin,  fugacious,  stipulate,  not  discrete* 
Per.  distinct,  inflated. 

Per.  like  sporidia,  fixed  to  flocci. 


Flocci  of  two  forms,  septate. 
Flocci  uniform. 


Stroma  genuine. 

Str.  spurious;  growing  on  dead  plants. 

Str.  none  ; chiefly  on  living  plants. 

Spores  and  sporidia  obsolete. 

Flocci  free  or  subdiscrete. 

Flocci  concrete. 

Thallus  crustaceous,  excipuli  proper. 

Excipuli  thallbid. 

Excipuli  when  present,  proper. 

Excipuli  thalloid. 

Frond  dense,  conceptacles  porous.  [drying. 

Fr.  fibrocellular,  olive  giecu,  becoming  black  on 
Fr.  dense,  hue  little  changing. 

Fr.  tufted,  dark,  not  very  variable. 

Fr.  solid,  threadlike,  round. 

Fr.  reticulate,  mostly  ribless. 

Fr.  not  fibrous,  sporidia  pyriform. 

Sporidia  wedge-shaped,  sori  spongy,  wart-like. 
Frond  leafy,  hues  brilliant,  little  changing,  spores 
8orate  or  ternate. 

Fr.  ribless,  veinless,  gelatinous  within. 

Fr.  green,  membrannceous,  creeping. 

Fr.  reticulate,  ribs  rigid,  fragile. 

Fr.  coriaceous,  fruit  internal. 

Fr.  membraneous,  fruit  internal. 

, fruit  external. 

Fruit  external.  . , . 

internal  (endoehrome)  th.  not  gelatinous. 

Fr.  internal  in  masses  septate,  th.  subgelatinous. 

Thallus  globose  often  filiform,  fil.  annulate. 

Thall.  globose,  cells  dispersed,  or  monilitorm. 


Cells  for  a time  connected,  fragile. 
Cells  soon  disarticulating. 


OUTLINES  OF  FILICOLOGIA. 


(831.)  The  Club-mosses  or  Foliose- ferns,  [^68,  e,  f,  ^ 840, 
843,  847,]  (Selaginales  ;)  the  Brakes  or  Frondose -ferns,  [§  68, 
a,  b,  c,  ^ 852,  859,  863,  881,]  (Pteridales  ;)  and  the  Shave- 
grasses  or  Leafless-ferns , [§  68, d,  § b,]  (Equisetales,)  form,  with 
their  respectives  allies,  three  natural  orders,  which,  by  being  tubi- 
vascular  flowerless  plants,  are  associated  in  a common  group,  or 
class,  denominated  Filices  or  Ferns.  [§  68.] 

(832.)  It  is  more  than  probable  that  the  Greek  synonyme  Pte- 
rides,  [from  nrepov,  a wing,]  was  given  originally  to  only  one  of 
these  orders,  viz.  the  Brakes  or  Frondose  ferns,  which  have  winged 
fronds  as  a common  character;  and  that  the  Latin  Filices  [from 
fllum,  a thread,]  belongs  of  right  to  the  filamentous  shave-grass 
ferns  alone.  But  usage  has  made  both  terms  synonymous,  and 
applied  them,  oftentimes  indifferently,  to  every  order.  Sometimes, 
however,  they  have  been  confined  exclusively  to  the  Brakes  or 
wing-like  ferns;  and  at  others  they  have  been  made  into  distinct 
appellations,  by  various  prefixes  and  suffixes,  while  the  simple 
words  have  been  regarded  as  common  collective  terms.  Thus  the 
Club-mosses  have  been  called  i?/«zopterides  or  _B?7/opterides, 
root  or  moss  ferns;  the  Brakes,  Phyllopterides,  foliaceous  or 
frondose  ferns;  and  the  Shave-grasses  Stachyo pteridesor  Go- 
Tir/opterides,  i.  e.  spiked  or  jointed  ferns. 

But  neither  these  nor  other  similar  words  and  phrases,  such  as 
Filices  Spicatce,  Dorsiferce,  Epiphyllospermce,  &c.,  have  been 
generally  adopted ; and  Equisetum , Pteris,  and  Selago,  old  and 
well-known  names,  which  are  still  retained  by  some  of  the  most 
common  and  familiar  examples  of  the  several  groups,  afford  per- 
haps preferable  denominations. 

(833.)  The  ferns  are  tubivascular  flowerless  plants  ; and  the  latter  part  of  this 
definition  at  once  distinguishes  them  from  the  other  classes  with  which,  by  the 
former,  they  are  allied.  Because  they  are  cryptogamic,  some  persons  would  re- 
gard them  as  evascular,  and  notwithstanding  their  structural  peculiarities  and 
their  palm-like  port  would  associate  them  with  the  mosses,  the  fungi,  and  the 
algae  ; but  such  an  arrangement  anatomical  investigations  absolutely  forbid. 

(834.)  In  the  first  place,  the  tegument  of  these  plants  difl'ers  widely  from  that 
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oi  either  of  the  previous  classes,  by  being  furnished  with  distinct  and  regular 
openings,  called  mouths  or  stomata,  which  are  characteristic  of  a true  cuticle; 


a.  Transverse  section  of  the  stem  of  an  arboreous  fern,  showing  the 
hollow  centre,  and  the  coating  of  adventitious  radicles,  b.  Aspidium 
Filix  mas.  Transverse  section  of  half  the  petiole  to  show  the  fascicles 
of  fibres  and  tubes,  surrounded  by  minutely  cellular  substance,  c.  Lon- 
gitudinal section  of  one  of  the  fascicles,  d.  Small  portion  very  highly 
magnified,  to  show  the  annulate  structure  of  the  tubes.  £.  Small 
portion  of  the  section  b much  magnified,  to  show  the  cellular  structure 
and  transverse  sections  of  the  tubes  forming  the  fascicles,  f.  Annulate 
tubes  from  the  stalk  of  Lycopodium  denticulatum.  g.  Portion  of  the 
cuticle  of  the  same  plant,  showing  its  areolations  and  stomata. 

a texture  not  to  be  found  in  the  mosses,  flags,  or  fungi,  their  tegument,  when 
any  is  evolved,  being  simply  an  ep-enchyme,  or  condensation  of  cells  similar  to 
those  beneath  it,  and  seldom  possessing  stomata. 

(835.)  In  the  second  place,  a transverse  section  of  any  of  these  plants  will  shew 
that  their  internal  structure  is  as  different  from  the  internal  structure  of  the  pre- 
vious classes  as  the  cuticle  that  invests  it  is  from  the  parenchyme ; for,  instead  of 
the  simple  homogeneous  cellular  substance  of  the  mosses,  flags,  and  fungi,  there 
is  found  among  the  cells  one  or  more  fascicles  of  lengthened  tubes,  [§  834,b.c.d.e.] 
formed  either  of  simple  membranous  tunics,  or  of  longitudinal  series  of  tubils  ex- 
tended into  the  tubes,  and  w'hich  are  ordinarily  called  vessels,  although  a cell  is  a 
vessel  as  much  as  a tube,  from  w'hich  it  differs  only  in  its  form ; and,  in  the  com- 
mon and  proper  acceptation  of  the  word,  perhaps  the  cup  or  cistern  which  re- 
ceives the  fluid  has  a better  right  to  the  denomination  vessel,  than  the  tube  or 
pipe  through  which  it  passes ; for  vus,  vasculum,  vasello,  vaiselle,  mean  rather 
the  reservoirs  that  contain,  than  the  channels  that  transmit. 

(836.)  But,  provided  that  (lie  fact  of  this  difference  be  clearly  known  aud  un- 
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derstood,  it  matters  little  whether  the  continuous  channels  be  called  tubes, 
tubular  vessels,  or  vessels  only  ; although  perhaps  the  latter  word  had  better  be 
used  collectively  to  include  both  kinds.  These  tubes,  when  examined,  are  found 
to  differ  in  their  structure,  being  either  perforated  with  many  pores,  or  thickly  set 
with  minute  corpuscules,  constituting  the  corpusculiferous  tubes  of  Dutrochet, 
or  the  perforated  vessels  of  Mirbel.  Along  with  these  corpusculiferous  tubes 
other  tubes  are  met  with,  the  structure  of  which  is  different;  they  seeming  to 
consist  of  a series  of  coalescing  rings,  or  rather  of  helices,  the  successive  turns  ol 
the  spiral  threads  of  which,  lying  close  upon  each  other,  form  a tube,  which 
tubes  are  called  spiral  tubes,  or  tracheae;  but  when,  as  in  these  plants,  the  turning 
of  the  helices  are  so  connected  as  not  to  be  able  to  be  unrolled,  they  are  called 
false  spirals,  or  false  tracheae,  to  distinguish  them  from  those  which  readily  un- 
twist, and  which  are  named  tracheae,  or  true  spirals. 

(837.)  These  plants  therefore  consist  of  cellular  texture  intermixed  with  tubu- 
lar vessels,  and  are  covered  by  cuticle ; and  tubular  vessels  never  being  known  to  be 
present  without  the  cuticle  being  furnished  with  stomata,  leads  to  the  belief  that 
stomata  are  very  rarely  present  without  being  accompanied  by  tubular  vessels. 
Indeed,  in  almost  every  plant  that  has  been  carefully  examined,  they  have  been 
found  to  be  accompaniments  of  each  other.  Some  few  exceptions  are  however 
known.  Marchantia  and  Targiona,  which  by  their  stomata  anticipate  a charac- 
ter of  this  succeeding  class,  and  thus  strengthen  the  union  of  the  whole,  are  two 
already  noticed,  [§  760 ;]  and  Isuetes  (840,)  one  of  the  Selaginales,  is  another.  But, 
with  regard  to  this  latter,  it  is  not  improbable  that,  if  the  dissection  of  its  stem  and 
leaves  was  more  accurately  performed  than  opportunity  has  hitherto  allowed  it  to 
be,  some  traces  of  vessels  would  be  found  in  them,  as  the  stomata  are  so  highly 
developed.  The  tubes  would,  however,  be  expected  to  be  in  a more  rudimentary 
state  than  in  Lycopodium,  (834  f.g.]  because  this  genus  seems  to  be  but  a humble 
aquatic  ally  of  the  Wolf’s  claw-wort,  and  nearer  the  transitional  line  which  runs 
between  the  evascular  mosses  and  the  tubivascular  ferns. 

selagim'ales. 

(838.)  The  Selago  of  the  British  druids  (if  indeed  the  herb 
which  now  bears  that  name  be  identical  with  the  plant  so  much 
prized  by  them,)  was  formerly,  with  its  allies,  the  fox-tail  and 
wolf’s-claw  worts,  from  their  general  resemblance  to  mosses,  con- 
sidered as  such;  and  hence  indeed  their  common  names  of  Club- 
moss,  Fir-moss,  and  Mountain-moss. 

Modern  research  has  however  shewn  that,  although  in  the 
transitional  group  or  district  they  are  essentially  different  from 
mosses,  both  their  organs  of  vegetation  and  fructification  deci- 
dedly associate  them  with  ferns.  Hence  they  have  been  re- 
moved from  the  preceding  class,  and  placed  in  this;  and  hence 
also  the  Selaginales  are  now  called  foliose,  moor,  or  mossy  ferns. 

LYCOPODIN7E. 

(839.)  Lycopodium,  the  wolf-claw  wort,  and  Isoetes,  the  quill 
wort,  are  the  normal  genera  which  give  names  to  the  two  types 
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Lycopodiacece  and  Isoetacece,  which  this  section  comprehends. 
They  are  associated  and  distinguished  from  the  next  section 
by  their  stems  being  foliose,  and  by  the  spores  being  con- 
tained in  axillary  thecae,  which  are  either  dehiscent,  or,  if 
indehiscent,  enclosed  within  the  bases  of  the  leaves.  In  tthe 
Lycopodiacece  the  thecae  dehisce  by  valves;  in  the  Isoetacece 
they  are  enclosed  within  the  bases  of  the  leaves,  and  are  indehis- 
cent. The  Lycopodiaceae  have  a lengthened  axis  : in  the  Isoetaceae 
the  axis  is  abortive,  and  the  foliage  crowded  in  radical  whorls  upon 
a reduced  stem  called  a cormus,  [$  840,  a,  b.~\  They  have  both  the 
habits  and  appearance  of  mosses,  while  their  fructification  is  de- 
cidedly that  of  ferns. 

(840.)  Isoetacece.  In  Isoetes,  the  quill-wort,  the  organs  of 
fructification  are  small  cases,  called  conceptacles  ( conceptacula ), 
situated  in  the  angles  formed  by  the  union  of  the  leaves  and  the 
contracted  stem  (cormus:)  those  in  the  axillee  of  the  outer  or  infe- 
Isoetes  lacuslris,  the  lake  quill-wort. 

(a)  Entire  plant,  half  the  natural 
size. 

( b ) Transverse  section  near  the 
bases  of  the  leaves,  shewing  the  en- 
closed organs  of  fructification. 

( c ) Front  view  of  one  of  the  exter- 
nal leaves,  shewing  its  conceptacle. 

(d)  Side  view  of  the  same. 

( c ) Transverse  section  of  the  con- 
ceptacle, shewing  its  three  cells  filled 
with  granules. 

(/)  The  same,  the  granules  hav- 
ing been  removed. 

( g ) Longitudinal  section  of  one  of 
the  inner  conceptacles,  shewing  its 
numerous  cells  filled  with  grains. 

(h)  Ditto,  grains  removed. 

(i,  i)  The  grains  very  much  mag- 
nified. 

(J)  Section  of  a leaf,  shewing  its 
lengthened  cells. 

(k)  Another  section  of  the  same. 
(/)  Cuticle  of  the  lower  surface  of 
the  leaf,  with  stomata. 

(m)  Cuticle  of  the  upper  surface. 

rior  leaves  are  divided  into  three  cavities,  containing  about  fifty 
spherical  bodies  called  granules;  the  cases  in  the  axillee  of  the 
internal  or  superior  leaves  are  divided  by  numerous  transverse 
partitions  into  many  cavities,  which  are  all  of  them  filled  with  an 
impalpably  fine  powder,  in  the  early  stages  of  its  development 
white,  but  subsequently  becoming  black.  These  conceptacles  are 
enclosed  by  the  bases  of  the  leaves,  and  are  indehiscent ; which 
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characters  will  easily  distinguish  the  Isoetaceee  from  all  other 
types. 

(841.)  The  name  Isoetes  is  derived  from  utoq  and  troe,  alluding 
to  the  evergreen  state  of  these  plants,  giving  them  an  equal  beauty 
throughout  the  year . They  grow  at  the  bottoms  of  lakes,  and  are 
said  to  afford  excellent  food  for  fish.  They  have  been  called  quill- 
worts,  from  the  rush  or  quill-like  appearance  of  the  leaves. 

(842.)  This  genus  has  been  commonly  associated  with  several  others,  to 
which  indeed  it  has  a general  affinity,  under  the  name  Hydropterides  or  water 
ferns , but  from  some  of  them  it  so  decidedly  differs,  that,  although  they  might 
well  be  arranged  in  the  same  section,  they  can  scarcely  with  propriety  be  kept 
without  further  distribution,  or  be  included  in  the  same  type.  Hence,  Bartling  re- 
moved Isoetes  from  the  Lycopodiacene,  where  it  was  located  by  De  Candolle, 
Brongniart,  and  others,  to  join  it  with  the  pepper-worts  (Marsileaceae),  a group 
to  be  immediately  described,  but  to  which  its  affinities  are  not  more  obvious,  if  so 
close ; and  therefore  it  had  better  constitute  by  itself  an  intermediate  or  border 
type,  under  the  name  of  Isoetaceae. 

(843.)  Lycopodiaceje.  The  axis,  which  in  Isoetes  is  contracted 
into  a mass  called  cormus,  on  which  the  leaves  are  thickly  set,  like 
the  leaves  or  scales  of  a lily,  or  other  bulb,  so  as  to  form  a tuft,  is, 
in  Lycopodium  and  its  allies,  lengthened,  and  the  leaves  distri- 
buted along  its  course,  which  often  extends  to  several  feet. 

Lycopodium . 

B A 


a.  Lycopodium  selago.  (a)  Portion  of  the  moss-like  frond. 
(b)  A leaflet  of  the  fruit  stalk  separate,  (e)  Apex  in  fructifica- 
tion. ( d ) Bractea,  with  conceptacles  in  the  axilla. 

b.  Lycopodium  clavatum.  (a)  Trailing  moss-like  stem,  (b) 
A leaflet  of  the  fruit  stalk  separate.  ( c ) A hair-like  mucro. 
( d ) External  side  of  a bracte.  (e)  Internal  surface,  with  concep- 
tacles in  the  axilla.  (/)  Granules  separate. 
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The  conceptacles  or  c.oques  are  sessile,  situated  in  the  axillae  of  the  leaves, 
and,  as  in  Tsoetes,  are  of  two  kinds;  the  one  including  larger,  the  other  smaller 
bodies.  The  smaller  are  considered  by  some  as  anthers,  or  pollen  cases,  and 
contain  a fine  yellowish  dust  called  pollen ; the  larger  corpuscles  are  alone  be- 
lieved to  germinate,  and  to  be  the  true  granules.  The  anther  conceptacles  open 
by  two,  and  the  granule  conceptacles  by  four  valves. 

The  granules,  when  examined,  do  not  exhibit  within  them  any  very  perceptible 
traces  of  distinct  organs,  such  as  a rudimentary  stem  or  radicle ; although,  by 
some  botanists,  the  two  small  leaves  which  they  first  iorm  have  been  named  coty- 
ledons; and  Brotero  describes  a little  oily  body  within  the  granule  as  a vitellus, 
but  De  Candolle  rather  considers  it  to  be  a cotyledon.  These  parts  are  however 
too  obscure,  and  have  been  too  little  examined,  to  allow  them  at  present  the  names 
which  belong  to  much  more  highly  developed  organs : they  would  seem  to  be 
rather  precursors  of  the  cotyledons,  anthers,  &c.,  than  really  such,  just  as  the 
flattened  caudal  extremities  of  the  Cetacea  and  the  Seals  are  rather  transitions 
towards  legs,  than  really  feet. 

(844.)  The  Lycopodiacece  comprehend  only  two,  or  at  the  most 
three,  well-marked  genera,  viz.  Lycopodium  68,  e,  f ; ^ 843,] 
the  wolf-claw-wort,  Psilotum  [§  847,  a,]  or  Bernhardia,  the  naked 
moss-fern,  and  Tmesipteris,  the  cut-fern.  The  two  last-named  are 
objects  of  interest  here,  rather  from  their  rarity  than  their  beauty: 
the  former,  in  many  of  its  species,  is  extremely  common  on  many 
of  our  upland  heaths  and  alpine  moors.  The  Selago  (Lycopodium 
selago)  was  once  famed  as  a powerful  remedy  in  diseases  of  the 
eyes,  whence  indeed,  according  to  De  Theis,  it  received  its  name, 
which  is  derived  from  the  Celtic  sel,  sight,  and  jach,  salutary. 
It  is  even  now,  in  the  Highlands  of  Scotland,  made  into  an  irritat- 
ing ointment,  which  is  applied  with  advantage  to  the  neighbourhood 
of  the  eyes  as  a counter-irritant.  This  unguent  is  also  employed 
to  dress  foul  ulcers,  and  might  be  used  for  keeping  blisters  open 
instead  of  savin.  Internally  administered,  the  selago  acts  violently 
as  an  emetic  and  cathartic.  The  Highlanders,  we  are  told,  notwith- 
standing, give  it  in  infusion;  but,  if  the  dose  is  not  very  small,  it  is 
followed  by  serious  giddiness  and  convulsions.  Linnaeus  says,  the 
Swedes  find  a decoction  of  this  herb  serviceable  as  a detergent 
lotion,  and  in  destroying  the  vermin  that  often  infest  swine  and  other 
animals  ; the  Poles  also  state,  that  a decoction  of  another  species, 
the  L.  clavatuni,  [843,  b,]  is  more  successful  than  any  other  means 
yet  known  in  the  treatment  of  that  dreadful  disease  Plica  polonica. 
Both  the  species  just  named,  as  well  as  the  L.  complanatum,  &c., 
are  used  in  various  places  instead  of  alum,  to  fix  the  colours  ot 
certain  dye-stuffs;  with  Brazil-wood,  they  form  a beautiful  and 
permanent  blue.  The  Pollen  or  granules  of  L.  clavatuni  are 
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collected  in  large  quantities,  and  known  in  the  market  as  vegetable 
sulphur.  This  dust  is  used  for  the  purpose  of  ameliorating  wine. 
It  is  also  employed  as  an  absorbing  powder,  to  prevent  excoriations 
in  young  children;  but  its  chief  consumption  is  in  pyrotechny,  for 
the  utter  impalpability  of  the  powder  causes  it,  when  set  fire  to,  at 
once  to  be  consumed;  hence  it  is  in  great  request  at  theatres,  for 
the  purpose  of  producing  artificial  lightning. 

(845.)  The  two  types  now  illustrated,  viz.  the  Isoetacece  and 
Lycopodiacece,  form,  together,  the  section  Lycopodince,  which,  as  the 
best  known,  has  been  the  first  described,  although  perhaps  not  the 
lowest  of  the  moss-ferns,  the  Pepper-worts  having  more  the  struc- 
ture of  the  Hepaticee  than  these  of  the  Bryales. 

MARSILIN  M. 

(846.)  Isoetes,  which  by  some  Filicologists  is  associated  with 
the  present  rather  than  the  preceding  section,  marks  the  transition 
from  the  one  to  the  other,  and  connects  the  two.  The  chief  dis- 
tinctive characters  of  this  section  are,  that,  in  both  the  types,  the 
conceptacles  are  free  and  indehiscent;  for  in  the  Lycopodinse, 
when  free,  they  are  not  indehiscent,  and  when  indehiscent,  they  are 
not  free. 

(847.)  Marsileaceje.  The  Pill-wort  ( Pilularia ),  with  its  con- 
gener (Marsilea,)  the  pepper-wort,  are  associated  in  a type  named 
Marsileace;e,  and  known  by  their  free  conceptacles  being  sessile 
in  the  axillae  of  their  leaves,  like  the  Lycopodiacece,  and  not 
enclosed  in  the  bases  of  the  petioles,  like  Isoetacece ; from  both  of 
which  they  are,  however,  further  distinguished  by  their  uniform 
fructification  and  circinate  vernation.  The  conceptacles  are 
of  one  kind  only;  they  are  seated  in  the  axillae  of  the  leaves, 
which  are  scattered  along  a lengthened  prostrate  stem ; they 
are  indehiscent,  and  contain  at  the  upper  part  of  their  cavi- 
ties sessile  eorpuscules,  which  are  considered  analogous  to  anthers, 
as  they  emit  a yellow  dust  or  pollen  ; and  below  these,  in  the 
same  conceptacle,  are  other  sessile  but  larger  eorpuscules,  which 
have  been  called  pistils,  each  crowned  with  a minute  point,  which 
has  been  named  the  stigma.  Each  of  these  eorpuscules  becomes  a 
monospermous  or  one-grained  fruit,  which,  during  germination, 
protrudes  first  a radicle  and  then  a leaf,  which  are  subsequently 
increased  into  a tuft  of  each,  the  first  leaf  being  considered  by  some 
persons  to  be  a cotyledon  ; of  which  organ  it  is  probably  a repre- 
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sentative  or  proxy.  The  granules  contained  in  the  conceptacles  ol 
Pilularia  and  Marsilea  are  of  two  kinds,  being  analogous  to  the 


a.  Psilotum  triquetrum.  (a)  Root.  ( b ) Stem  and  branches. 

(c)  Fructification.  ( d ) Section  of  stem  with  leaves  and  axillary 

fruit.  ( e ) Horizontal  section  of  the  fruit.  (f,  g)  The  granules 
magnified,  and  of  the  natural  size. 

b.  Marsilea  qitadri folia,  (a)  Rootlets,  (b)  Leaves,  (c)  Sec- 
tion of  pedicle,  (ft)  Longitudinal  section  of  the  same,  (e)  Fruit. 

(/)  Ditto,  with  part  of  the  tegument  removed,  to  shew  the  repro- 
ductive body,  (g)  Transverse  section  of  a conceptacle,  to  shew  the 
two  sorts  of  contained  granules.  (/;  ) Conceptacle  cut  lengthwise. 

(j)  Stalk,  bearing  a conceptacle.  (j)  One  of  the  granules  sup- 
posed to  be  a stamen. 

larger  and  smaller  granules  found  in  the  separate  conceptacles  of 
Isoetes:  the  smaller  granules  are  situated  at  the  superior,  the  larger 
at  the  inferior  parts  of  the  conceptacles;  and,  although  probably 
differing  only  in  degree  of  development,  have  received  the  names, 
the  superior,  of  anthers,  the  inferior,  of  sporidia  or  granules. 

(848.)  Salviniacee.  Azolla,  a New  Holland  plant,  and  Sal- 
vinia,  are  contained  in  a type,  called,  from  the  normal  genus, 
Salviniacece.  They  are  known  from  the  Marsileacese  by  the  con- 
ceptacles being  dimorphous,  i.  e.  of  two  kinds,  as  in  Isoetes,  but 
free  in  the  axillae  of  the  leaves,  not  included  in  their  bases;  and 
from  the  Lycopodiacece,  by  their  being  indehiscent.  These  con- 
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ceptacles  contain  the  two  sorts  of  corpuscules  already  described 
in  the  allied  sections,  and  which  are  said  to  germinate  with  similar 
phenomena;  but  they  require  further  examination. 

(849.)  Collectively  the  two  types,  Salviniacece  and  Marsileacece, 
constitute  the  section  Marsilince,  which,  with  the  Lycopodince,  in- 
cluding IsoetacecB  and  Lycopodiacece,  are  the  only  two  into  which 
the  foliose  or  Moss-ferns  (Bryopterides  or)  Selaginales,  have  been 
hitherto  distributed.  Their  solid,  leafy,  or  not  frondose  stems,  and 
radical  or  axillary  fructification,  associate  this  section,  and  distin- 
guish them  as  an  order  from  the  other  ferns.  To  the  Pteridales 
they  are  most  closely  allied,  by  their  non-fistular  axis,  jointless 
stems  and  branches,  and  circinate  vernation,  but  their  leaves,  and 
the  negative  character  of  being  not  dorsiferous,  will  readily  dis- 
tinguish them  from  an  order  which  has  been  sometimes  differen- 
tially described  as  the  Epiphyllospermse  or  Filices  dorsiferse. 

PTERIDALES,  OIL  FXX.XC.aX.ES. 

(850.)  The  Lycopodiacece  of  the  moss-ferns  not  improbably  pass 
on  one  side  by  the  vegetation  of  the  naked  claw-wort  (Psilotum), 
and  by  the  spiked  conceptacles  of  the  club-moss  to  the  Equi- 
setacece  or  shave-grasses ; indeed,  by  Willdenow  they  were  put 
together,  and  called  by  him  the  ‘ Stachyopterides/  or  spicate 
ferns  : but,  as  the  linear  tract  a history  pursues  cannot  always 
follow  the  devious  path  that  nature  loves,  it  will  be  more  con- 
venient to  describe  the  frondose  ferns  the  next,  and  to  conclude  the 
class  by  a notice  of  the  jointed  ferns,  which  have  many  affinities 
with  the  grasses.  The  peculiar  vernation  of  the  leaf-ferns,  which 
is  circinate , i.  e.  folded  inwards  as  if  the  fronds  were  rolled  upon 
themselves,  clearly  points  out  their  affinity  with  the  preceding 
order,  in  which  a similar  disposition  prevails ; and,  as  it  is  rare,  it 
becomes  an  important  feature,  connecting  the  Selaginales  and  the 
true  ferns  with  the  Zamiales  of  the  Zapini ; a distant  order,  and 
yet  one  in  which  it  would  seem  that  nature,  while  perfecting  a 
higher  internal  organization,  had  fallen  back  upon  herself,  and 
repeated  the  external  form  of  a lower  grade. 

(851.)  The  frondose  ferns,  Pteridales,  (called  likewise  Phyllopte- 
rides,  Filices  dorsiferse,  or  Epiphyllospermse,)  are  probably  those 
which  the  translators  of  Linnseus  had  in  view  when  they  rendered  his 
synonyme,  Novaccolc e or  colonists,  Gipsies,  from  the  circumstance  of 
these  plants,  like  gipsies,  bearing  their  offspring  on  their  backs. 
They  are  by  far  the  most  numerous  and  familiarly  known  of  all  the 
ferns  ; and  indeed,  by  some  persons  they  have  been  considered  as 


316 


OUTLINES  OF  FI  I.OCO  LOO  I A . 


the  only  true  ones;  but  it  seems  better  that  the  common  name 
should  include  the  whole  in  one  class,  as  was  done  by  Linneeus  and 
Jussieu,  and  a subsequent  distribution  distinguish  the  several 
orders. 

(852.)  The  ferns  of  this  and  other  temperate  regions  are  comparatively  humble 
plants,  their  true  stems  generally  creeping  on  the  surface  of  the  earth,  as  in  the 
Lycopodiacece,  or  even  being  subterranean,  as  in  most  of  the  frondose  ferns,  the 
parts  which  are  usually  considered  stems  being  in  reality  only  branches;  but  in  the 
West  Indies,  in  St.  Helena,  the  Isle  of  Bourbon,  and  other  hot  insular  situations, 


Cyathea  glauca,  and  other  arboreous  ferns,  natives  of  the  Brazils  and 
of  the  Isle  de  Bourbon. 

arboreous  species  are  found,  the  stems  of  which  rise  out  of  the  earth,  and  elevate 
their  crown  of  fronds  to  the  height  of  twenty,  thirty,  or  forty  feet,  or  even  more. 
In  the  British  Museum  is  astern  of  Alsophila,  brought  to  England  by  Dr.  Wallich, 
that  measures  forty-five  feet;  but  seventy  or  eighty  feet  are  occasionally  attained. 
In  these  noble  examples  of  the  class,  the  true  structure  of  the  stem  and  affinities 
of  the  plants  in  general  with  palms,  and  even  with  cycases  and  pines,  is  much  more 
obvious,  even  to  the  common  observer,  than  in  the  suffruticose  and  herbaceous 
brakes  that  are  now  indigenous  to  these  northern  latitudes.  Even  the  Aspidia  or 
shield-ferns,  which  do  form  a dwarfish  stem  and  collect  their  ironds  into  a crown, 
hold  only  the  same  comparative  rank  to  the  arboreous  species  as  onions  or  lilies 
do  to  palms  ; or  our  herbaceous  cresses  to  our  forest-trees ; and  the  ferns  with 
subterranean  stems,  like  our  eagle-brakes  and  horsetails,  are  only  to  be  compared 
with  the  tree-ferns  in  the  same  way  in  which  fodder-grasses  are  compared  to 
canes  and  towering  bamboos,  or  rushes  to  the  loftiest  palms. 

(853.)  Hence,  among  ferns,  there  will  be  found  the  same  modifications  of  the 
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vegetative  organs,  as,  among  other  plants,  some  are  herbaceous,  some  under- 
shrubs, some  scandent  like  woodbines,  and  others  sturdy  and  arboreous,  like 
ordinary  trees. 

(854.)  The  stems  of  ferns,  like  those  of  palms,  and  most  other  plants  in  the 
two  following  classes,  which  by  many  points  of  structure  aTe  associated  with  them, 
maintain  an  equal  diameter  throughout  their  entire  height  [§  852] ; but  a curious 
circumstance  has  been  noticed  by  Brongniart,  viz.  that,  although  the  stems  do  not 
vary  in  diameter,  they  continue  extending  lengthwise  even  in  the  oldest  parts ; a 


Upper  and  lower  parts  of  the  stem  of  Cyathea  arborea,  from  Haiti, 
shewing  the  greater  distance  of  the  scars  on  the  lower  part  (5,)  than  on 
the  upper  part  (a)  ; thus  proving  the  growth  even  of  the  oldest  portions 
which  are  constantly  extending  in  height,  as  marked  by  the  increasing 
distance  of  the  scars. 

fact  which  is  proved  by  the  gradual  recession  of  the  leaf-scars  from  each  other ; 
for,  in  the  upper  and  younger  portions,  as  at  («),  they  are  crowded  as  closely  as 
the  fronds  could  be  exserted,  while  at  (5,)  a section  from  the  lower  part  of  the 
same  stem,  although  once  as  close,  they  have  become  gradually  more  distant. 

(855.)  The  frondose-ferns  or  brakes,  (Pteridales  or  Filicales,)  have  the  cuticle 
furnished  with  stomata  even  more  abundantly  than  the  mossy  ferns,  and  the 
structure  of  their  stems  becomes  still  more  characteristic  of  that  region  of  the 
vegetable  reign  or  kingdom  in  which  they  are  arranged ; for,  not  only  are  the 
fascicles  of  tubes  often  more  numerous,  [§  834,  fig.  b,  c,  d,]  but  among  them  there 
have  lately  been  discovered,  by  a very  skilful  vegetable  anatomist,  Mr.  Valentine, 
true  tracheae  or  spiral  vessels,  capable  of  being  unrolled,  which  marks  another  ris  e 
in  this  gradual  series  of  developments.  The  fascicles  of  tubes  and  fibres  seem  to 
be  on  the  whole  less  uniform  in  their  arrangement  in  the  frondose  ferns,  than  in 
the  Selaginales  ; but,  although  they  are  very  variously  arranged  in  different  exam- 
ples, each  species  maintains  a constant  similarity  in  their  disposition.  In  the  common 
Brake  ( Pteris  aquilina),  they  somewhat  resemble  a two-necked  spread  eagle, 
whence  indeed  that  plant  derives  its  specific  name,  and  other  species  exhibit  other 
forms  [vide  fig.  c,  d,  e,f\,  some  of  which  have  been  likened  to  various  letters, 
and  others  to  elaborate  ornamental  figures.  This  similitude  of  internal  structure 
does  not  extend  to  the  genera  into  which  the  species  are  now  collected.  These 
fibro-tubular  fascicles,  which  give  the  chief  strength  to  the  stems  and  fronds,  and, 
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by  their  dispersion,  form  the  racbis  andcostules  of  the  foliaceous  expansions,  are 
embedded  in  cellular  structure,  which  in  the  fronds  is  chiefly  external,  and  in  the 
stem  chiefly  internal ; so  that  the  stem  of  an  arboreous  fern  very  much  resembles 


(a,  b,)  Marks  left  by  the  decayed 
fronds  on  the  stems  of  tree-ferns, 
forming  a spurious  bark. 

(c,  d,  e,  f ,)  Transverse  sections  of 
the  stems  of  various  ferns,  to  shew 
the  irregular  distribution  of  the  fas- 
cicles of  tubes. 


that  of  a palm,  not  only  from  its  permanent  cylindrical  form,  but  also  in  the 
harder  parts  being  external,  and  the  centre  being  either  hollow,  or  filled  with  a 
soft  pulpy  matter,  which  is  often  eaten  as  food,  like  the  soft  pulp  of  the  sago- 
palm.  Although  the  fascicles  are  collected  into  more  regular  figures  in  the  ferns 
than  in  the  palms,  they  are  never  distributed  into  strata  of  wood  and  bark,  nor  is 
the  parenchyma  disposed  in  radiating  plates,  extending  from  the  circumference  to 
the  centre.  They  have  indeed  neither  true  wood  nor  true  bark,  their  stems  being 
unstratified.  In  prostrate  and  subterranean  Stipites,  roots  proceed  in  abundance 
from  the  lower  sides,  while  the  fronds  or  branches  are  developed  on  the  upper. 
In  arboreous  ferns  this  tendency  to  protrude  adventitious  roots  from  all  parts  of 
the  stem,  is  often  very  evident,  [§  834  a,]  and  the  descending  fibres  sometimes  form 
a kind  of  adventitious  shaggy  tegument,  which  apparently  increases  the  lower  part 
of  the  stem  to  three  or  four  times  its  absolute  diameter,  and  gives  it  a conical  cha- 
racter. In  the  perennial  creeping  stems,  the  original  roots  and  rootlets  die,  and  the 
plants  successively  form  new  ones,  the  old  ones  progressively  decaying  ; they  how- 
ever, in  some  cases,  are  persistent  through  many  years,  and  have  been  traced  ten 
or  fifteen  feet  in  length,  or  even  more. 

(856.)  When  the  cormus,  which  in  Isoetes  is  small  and  insignificant,  becomes 
elongated,  as  in  the  underground  creeping  or  climbing  stems  of  Pteris  aquilina, 
Lygodium  scandens,  or  climbing  snake’ s-tongue,  or  still  more  in  the  Dicksonia 
arborescens,  Cyathea  arborea,  and  other  tree-ferns,  it  is  denominated  a snipes, 
and  from  it  the  fronds  proceed,  the  foot-stalks  of  which  have  unaccountably- 
usurped  the  name  that  belongs  properly  to  the  stem  alone.  The  fronds,  which 
represent  foliage  and  fruit  conjoined,  are  formed  by  the  divergence  of  the  fibres 
of  the  stem  or  stipes,  and  the  foot  of  each  branch  is  generally,  as  above  stated, 
called  stipes  also  ; peridrome  has  been  substituted  by  some  filicologists,  but  per- 
haps stipitella  would  be  a better  term. 
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(857.)  The  fronds  are  often  spoken  of  us  leaves;  they,  however,  are  not 
such,  and  have  more  the  character  of  boughs  or  branches,  the  edges  of  which  are 
expanded  into  membranous  wings,  as  is  not  uncommon  in  plants  still  higher  in  the 
scale  of  nature:  their  power  of  producing  roots,  and  being  gemmiparous,  although 
not  absolutely  conclusive,  are,  when  combined  with  their  characteristic  peculiarity 
of  bearing  fruit,  circumstances  strongly  corroborative  of  this  opinion.  These 
winged  expansions,  or  fronds,  are  sometimes  simple,  as  in  the  hart’s-tongue  (Sco- 
lopendrium ),  and  saw-fern  ( Xiphopteris ,)  [§  859;]  at  others  more  or  less  com- 
pound, according  as  the  continuation  of  the  stipitella,  (which,  as  soon  as  the 
expansions  begin,  is  called  the  Rachis,)  is  more  or  less  divided,  of  which  Aspi- 
dium,  Pteris,  <fec.  [§881,  a,]  afford  numerous  examples.  The  venation  in  the 
ferns  is  reticulate,  and  dichotomous  as  well  as  linear. 

(858.)  The  backs  of  these  expanded  ramifications  exhibit  groups  (sori)  of 
fruit,  which  are  borne  upon  their  foliaceous  fruit-stalks.  These  sori  are  some- 
times naked,  as  in  the  wall-fern,  the  moon-wort,  the  royal  Osmund,  &c.  [§  863, 
fig.  a,  881,  b,  &c.]  at  others  they  are  covered  by  a membrane  called  an  indu- 
sium,  as  in  Scolopendrium,  Aspidium,  &c.  [§  881,  a.]  Those  sori  which  are 
naked  are  developed  upon  the  frond  exterior  to  the  cuticle,  those  which  are  indu- 
siate  are  formed  beneath  the  epidermis  which  is  raised  by  their  growth,  and  the 
portion  raised,  which  is  of  various  shapes,  according  to  the  figures  assumed  by  the 
heaps  of  conceptacles  or  sori,  becomes  the  indusiuin.  The  indusium  is  some- 
times single  and  sometimes  double,  and  dehisces  or  opens  either  irregularly  or 
regularly ; all  which  differences  afford  more  or  less  important  distinctive  charac- 
ters of  genera,  types,  and  sections. 

(859.)  The  sori  [a,  b,]  consist  of  groups  of  cases  or  thecae,  called  concepta- 
cles, [c,]  containing  granules,  and  each  thecae  is  either  surrounded  by  an  extern 


a.  Entire  plant  with  several  fertile  fronds,  reduced.  b.  End  of  a 
frond  with  sori.  c.  Pedicelled  thecae,  shewing  the  annulus  to  be  a 
continuation  of  the  pedicle.  One  conceptacle  dehiscing  and  discharging 
the  granules. 

elastic  ring  called  annulus,  [§  881,  a,  fig.  h,\  or  is  destitute  of  any  such  girdle, 
[863,  f,  g ;)  the  first  sort  of  thecae  being  named  annulatce  or  ringed,  the  second 
exannulatce  or  ring-less.  The  thecae  are  occasionally  called  sporangia  or  spore- 


c 


Xiphopteris  (or  Grammitis)  serr alula. 

A 


B 
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cases,  and  the  granules,  spares.  These  thecae  are  sometimes  formed  of  a single 
cavity  .alone,  at  others  they  are  divided  into  numerous  compartments  or  locules; 
and  the  very  fine  dust  discharged  when  they  open  or  dehisce,  consists  of  the 
granules  which  germinate  when  moisture  is  present,  and  develop  a small  green 
body,  which  is  regarded  as  a cotyledon,  or  at  least,  as  the  representative  oi  one. 
De  Candolle  observes,  that  Bernard  de  Jussieu  considered  it  as  such  when  he 
placed  the  ferns  among  the  Monocotyledones.  The  theca  is  believed  to  be  a mo- 
dification of  the  foliage,  and  the  annulus  the  metamorphosed  midrib. 

(860.)  Sir  James  Smith  was  the  first  botanist  who  proposed  a 
really  philosophical  arrangement  of  ferns,  and  his  scheme,  al- 
though very  defective,  is  undoubtedly  the  foundation  upon  which 
those  of  Swartz,  Willdenow,  Brown,  Kallfuss,  and  others,  have 
been  raised.  As  the  result  of  much  collated  labour,  it  would  seem 
that  the  Pteridales,  or  winged  ferns,  should  be  distinguished  into 
three  chief  sections,  which,  according  to  Hooker,  can  be  advanta- 
geously reduced  to  two;  in  one  of  which  the  thecse,  or  sporangia, 
are  furnished  with  rings,  and  in  the  other  are  destitute  of  them; 
being  the  Annulate,  or  ringed,  and  the  Exannulatce,  or  ringless 
sections,  of  Smith;  excluding  however  the  moss-ferns,  which  he  has 
retained  among  his  Exannulatse. 

(861.)  The  most  familiar  genera  of  these  two  districts  or  sec- 
tions are  perhaps,  of  the  former,  Pteris,  the  eagle  brake,  or  Poly- 
podium,  the  many-footed  fern ; and  of  the  latter,  Osmunda,  the 
flowering  osmund,  and  Opliioglossutn,  the  adder’s  tongue:  hence 
these  sections  have  been  called  the  Polypodince  and  the  Osmundince, 
as  Pteris,  the  best  known  and  most  common  of  all,  gives  name  to 
the  order:  Pterides  being  the  collective  term  applied  by  the  Greeks 
indifferently  to  all  the  frondose  ferns  they  knew. 

(862.)  Both  these  sections  admit  further  analyses,  and  have  been  variously 
subdivided.  The  latter  contains  two  types,  the  Ophiuglossacea  and  Qsmundacea, 
each  of  which  may  be  distinguished  into  two  subtypes,  concerning  which  there  is 
little  doubt.  Such,  however,  is  not  the  case  with  the  former;  for  they  differ  in 
two  points  of  organization.  In  some  the  conceptacles  are  nuked,  and  in  othejs 
they  are  invested  with  either  a single  or  double  indusium.  Again,  some  have 
the  conceptacles  stalked,  and  others  sessile,  or  nearly  so.  Neither  of  these  dif- 
ferences alone  being  very  essential,  the  Polypodintz,  although  containing  more 
than  half  the  known  genera  of  this  the  most  numerous  section  in  theclass,  are 
usually  all  retained  in  one  type,  as  well  as  in  one  section.  Yet,  as  this  is  practi- 
cally inconvenient,  it  does  seem  advisable  to  seek  some  distinctive  signs  ; and  none 
are  more  easy  of  recognition  than  those  afforded  by  the  absence  or  presence  ot  the 
indusia  and  pedicles.  The  genera  may  thus  be  distributed  into  three  types;  and 
it  is  not  unimportant  to  mark,  by  their  association,  those  genera  which  have  no 
indusia  from  those  which  have,  and  those  which  have  their  conceptacles  stalked 
from  those  in  which  the)  are  sessile.  The  three  types  thus  lormed  are,  first,  the 
Polypodiacca ; second,  the  Aspidiacca ; and  third,  the  (llcichcniacea;. 
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(863.)  Ophioglossace*.  Ophioglossum,  the  adder’s  tongue, 
(o<pig,  a serpent,  and  yXibcraa,  a tongue,)  gives  name  to  this  type, 
which  also  includes  Botrychium,  the  moon-wort,  and  several  tro- 
pical genera,  called  Danae,  Marattia,  Angiopteris,  and  Kciul- 
fussia.  They  are  associated  by  the  common  characters  of  their 
exannulate  conceptacles  being  bivalved,  adnate  at  the  base,  coria- 
ceous, and  opaque.  The  four  last-named  foreign  genera  differ, 
however,  from  their  associates  by  having  their  conceptacles  pluri- 
locular,  and,  although  half-bivalved,  dehiscing  by  a single  longi- 
tudinal cleft:  hence  they  are  formed  into  a subtype,  named  the 
Marattidce ; while  the  others,  in  which  the  vernation  is  straight, 
and  the  thecae  are  one-celled  and  open  by  two  distinct  valves, 
constitute  the  subtype  Ophioglossidce. 


(a,  b,  c)  Botrychium  Lunaria, 
shewing  the  expanded  barren  fronds, 
and  the  contracted  foliage  of  the  fer- 
tile fronds. 


{d)  Ophiogloss?tm  vulgatum. 

(e)  The  tumid  base  of  the  stem, 
or  barren  frond,  of  B.  Lunaria,  en- 
closing the  fertile  frond. 

(/)  Enlarged  pinnule  of  the  fer- 
tile Irond  of  B.  Lunaria. 

(&)  Ditto  with  the  conceptacles 
open,  to  shew  the  bivalved  dehis- 
cence. 

(/<)  The  spores  or  grains,  greatly 
magnified. 


(864.)  Botrychium  Lunaria , the  common  moon-wort,  was  once 
believed,  from  the  crescentic  form  of  its  barren  fronds,  to  be  endowed 
with  peculiar  powers,  and  to  be  especially  marked  out  by  nature 
as  a plant  under  planetary  influence:  it  is  now  known  that  its 
former  reputation  was  wholly  undeserved.  Botrychium  virginicum , 
which  is  a large  American  species,  is  there  called  the  rattlesnake 
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fern,  from  its  being  the  favourite  resort  of  those  venomous  rep- 
tiles, and  the  coverts  that  it  forms  should  therefore  be  avoided  by 
travellers,  or  very  cautiously  approached. 

Angiopteris  evecta  is  an  arborescent  fern,  found  by  Forster  in 
the  islands  of  the  Pacific  Ocean.  In  the  Sandwich  Isles  the  na- 
tives steep  the  bruised  fronds  in  cocoa-nut  oil,  on  account  of  their 
fragrancy;  and  they  likewise  use  the  roots  as  food,  which  they 
call  Neliai. 

(865.)  Osmun dace®.  Osmundci  regalis,  the  flowering  fern,  is 

the  largest  of  all  the  at  present  existing  British  species:  its  name 
is  of  Saxon  origin  ; Osmunder  being  one  of  the  titles  of  Thor,  the 
Celtic  Thunderer,  and  mund,  as  in  Osmund , Edmund , Sigismund , 
&c.,  is  a well-known  adjunct,  signifying  strength  and  power. 

(866.)  The  Osmundacece  are  exannulate  ferns,  the  conceptacles 
of  which  dehisce  by  a single  longitudinal  cleft.  The  conceptacles 
are  likewise  further  contrasted  with  those  of  the  Ophioglossacece  by 
being  pellucid  and  reticulate,  or  rayed,  at  the  top. 

(867.)  Todea  is  an  African  fern,  separated  by  Willdenow  from 
Osmunda , and  dedicated  to  the  memory  of  Tode,  a German  myco- 
logist. These  two  genera  differ  by  their  reticulated  conceptacles 
opening  only  as  high  as  a pellucid  dorsal  projection,  from  then- 
allies  Aneimia,  Lygodium,  &c.,  in  which  the  striated  receptacles 
open  throughout  their  entire  length.  Hence  two  minor  groups,  or 
subtypes,  have  been  proposed  to  be  established,  which  may  be 
called  the  Osmundidce  and  Lygodidce  ; of  which  the  foregoing  will 
be  the  distinctive  signs. 

(868.)  The  root  of  Osmunda  regalis  possesses  astringent  and 
styptic  properties;  it  is  said  to  be  also  tonic,  and  to  have  been 
found  serviceable  in  cases  of  rachitis,  but  it  is  at  present  very  little 
used.  The  variations  common  in  the  fronds  of  this  plant  afford 
excellent  illustrations,  with  Ophioglossum,  Botrychium,  &c.,  of 
the  contraction  of  the  leafy  portion  of  the  frond,  which  often  can 
be  traced  in  every  stage  of  abortion.  The  Lygodia  are  the  best 
examples  that  can  be  given  of  scandent  ferns.  L.  scandens  and 
circinatum  are  East  Indian  plants ; L . palmatum,  a handsome 
North  American  climber. 

(869.)  The  exannulate  conceptacles  of  both  the  types  Ophio- 
glossacece and  Osmundacece  associate  them  in  the  section  Os- 
mundince,  which  is  thus  easily  distinguished  from  the  Polypodince, 
in  which  the  conceptacles  are  invariably  ringed. 
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(870.)  The  plate  or  projection  whence  the  radiated  strife  pro- 
ceed in  the  Osmundacece  is  morphologically  considered  to  be  the 
rudiment  of  the  ring,  which  becomes  developed  as  a distinctive  cha- 
racter of  the  present  section ; and  the  transition  is  marked  here  by 
the  border  genera,  Parkeria  and  Ceratopteris,  or  Elloboccirpus, 
having  the  annulus  broad  and  zone-like. 

(871.)  The  three  types  included  in  this  section  are  named,  from 
their  three  normal  genera,  Gleichenia , Aspidium,  and  Poly  podium, 
the  Gleiclieniacece,  Aspidiacece , and  Polypodiacece ; and  in  them  the 
conceptacles  are  either  sessile  or  stipitate,  and  the  indusia  either 
double  or  single,  or  absent.  The  common  or  associating  character 
of  the  section  is  the  annulus  or  ring  with  which  each  conceptacle  is 
girded  round. 

(872.)  Gleicheniace*.  Some  of  the  genera  included  in  this 
type  have  been  called  desciscent  ferns,  and  all  of  them  excluded  by 
Sprengel  from  his  Filices  verse,  nothing  being  more  unsettled  than 
the  extent  of  meaning  to  be  attached  to  the  phrase  true  ferns , as 
used  by  various  writers.  This  group,  which  is  small,  appears  to  be 
transitional  from  the  exannulate  section;  for,  like  the  Osmundince, 
the  conceptacles  are  sessile  or  subsessile,  (sessile  in  the  majority  of 
the  genera,  and  very  shortly  pedicled  in  only  one  subtype;)  the 
dehiscense  is  likewise  for  the  most  part  regular  in  longitudinal 
clefts;  and  the  annuli,  although  distinctly  developed,  are  broad 
and  zonate,  not  forming  narrow  sailliant  rings,  as  in  the  two  fol- 
lowing types. 

(873.)  The  Gleicheniacece  afford  examples  of  three  progressive 
grades  or  stages  of  development,  and  are  therefore  distributed  into 
three  subtypes,  called,  from  their  respective  normal  genera,  the 
Gleichenidce,  Parkeridce,  and  Hymenophyllidce. 

(874.)  Glexchenid®.  Gleichenia , Mertensia,  and  Platyzoma, 
shew  an  affinity  to  the  Osmundidce , by  the  capsules  being  occasion- 
ally subsessile.  Their  distinctive  characters  are  the  following: 
“ conceptacles  dehiscing  by  a regular  longitudinal  cleft,  and  sur- 
rounded by  an  entire  broad  elastic  ring  or  zone,  which  corresponds 
with  the  attachment  of  the  conceptacles.” 

Prince  Maximilian,  in  his  travels,  states  that  the  Brazilian  negroes 
make  the  tubes  of  their  pipes  of  the  stalks  of  the  Mertensia  dicho- 
tema,  which  they  call  Samanbaya. 
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(875.)  The  genera  Parkeria  and  Ceratopteris,  or  Ellobocarpus, 
form  the  next  subtype,  the  Parkeridce ; * the  associating  and  dis- 
tinctive characters  of  which  are  : “ sessile  conceptacles,  dehiscing 
by  a regular  longitudinal  cleft;  ring  broad,  very  short,  and  incom- 
plete; and  seminules  few  in  each  conceptacle.” 

(876.)  The  Hymenophyllidce , that  connect  this  type  to  the  fol- 
lowing, in  which  they  are  often  included,  are  distinguished  from  it 
by  their  sessile  conceptacles,  irregularly  dehiscing,  their  complete 
elastic  annuli  not  corresponding  with  the  insertion  of  the  concepta- 
cles. The  two  last-named  characters  also  distinguish  them  from 
the  two  associated  subtypes  with  which,  by  the  former,  they  are 
allied. 

Both  Trichomanes  and  Hymenophyllurn  are  extremely  elegant 
ferns,  the  foliage  being  fine  and  membranous,  and  almost  trans- 
parent. They  have  not  as  yet  been  applied  to  any  useful  purposes, 
and  have  hitherto  baffled  the  art  of  the  gardener,  and  refused  to  be 
domesticated  as  ornamental  plants. 

(877.)  Aspidiaceje.  All  the  annulate  dorsiferous  ferns  with  in- 
dusia  and  stalked  conceptacles  are  comprehended  in  this,  which  is 
the  largest  type  of  all.  It  contains  about  forty  known  genera,  which 
are  divided  into  two  subtypes,  in  one  of  which,  as  in  Onoclea,  the 
indusia  are  double;  in  the  other,  as  in  Aspidium,  they  are  single. 
The  subtypes  are  therefore  respectively  named  the  Onocleidce  and 
the  Aspididce. 

(878.)  Onocleid;e.  Onoclea,  and  its  allies,  Strut hiopteris, 
Vittaria,  Diplazium,  &c.,  are  annulate,  dorsiferous  ferns,  having 
double  indusia,  i.  e.  the  indusia  or  coverings  are  placed  on  both 
sides  of  the  sori;  hence  they  are  distinguished,  and  form  the  sub- 
type  Onocleidce. 

(879.)  The  Diplazia  are  handsome  ferns.  D.  auriculatum,  a na- 
tive of  the  Caraccas,  is  arborescent.  D.  esculentum  is  resorted  to  for 
food  by  the  natives  in  Hindoostan.  The  Struthiopterides , as  their 
name  imports,  have  splendid  fronds,  bearing  some  resemblance  to 
ostrich  feathers.  One  species  of  Onoclea  is  of  such  delicate  struc- 
ture, and  so  impatient  of  mechanical  violence,  that,  although  it  will 
bear  our  climate  well,  it  withers  if  much  handled.  Hence  it  has 
received  the  name  of  Onoclea  sensibilis',  and  some  marvellous  tales 
are  told  of  its  discriminating  powers  with  regard  to  the  innocence 
of  the  persons  by  whom  it  is  approached. 

(880.)  Aspididal.  All  the  annulate  dorsiferous  ferns  with  single 
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indusia  are  comprehended  in  this,  which  is  therefore  a very  large 
subtype.  It  contains  many  important  genera,  of  which  the  follow- 
ing are  examples:  Aspidium,  Pteris,  Asplenium,  Blechnum, 
Lomaria,  Lonckitis,  Adiantum,  Davallia,  Dicksonia,  and  Cyathea. 

(881.)  The  Brakes  or  frondose  ferns,  are  not  very  extensively  em- 
ployed by  man,  either  as  food  or  in  medicine.  One  species  only 
finds  a place  in  our  national  pharmacopoeias,  although  several  are 
possessed  of  curative  powers,  and  are  esteemed  officinal  plants  in 
B A 


a.  Aspidium  Filix  mas.  (a)  Upper  part  of  the  frond,  shewing 
the  rachis  and  pinnas,  reduced.  (6)  The  lower  part  of  the  frond, 
shewing  the  rootlets  springing  from  the  horizontal  stem,  or  common 
stipes,  w ith  the  remains  of  the  old  stipitellae ; one  in  a mature  state, 
and  another  young  one,  shewing  the  circinate,  or  crozier-like 
vernation,  (c)  A fertile  pinnule,  detached,  (d)  An  indusium,  re- 
moved with  some  of  the  conceptacles  attached,  (e)  The  granules, 
or  sporules,  discharged  from  (/,  i)  two  conceptacles  burst  by  the 
elastic  power  of  the  annuli ; spores  being  discharged,  (g)  A con- 
ceptacle  detached  before  dehiscence,  to  shew  its  pedicle  and  ring. 

(h)  Ditto,  in  its  natural  position. 

n.  Polypodium  vulgare.  (a)  Two  mature  fronds  springing 
from  the  creeping  stipes;  also  a young  frond,  shewing  the  circinate 
vernation.  (4)  Fertile  pinnule,  detached,  (c)  A pedicled  annulate 
conceptacle,  detached,  yd)  A group  or  sorus  of  conceptacles, 
without  any  indusium. 

our  provinces,  and  are  entered  by  authority  in  the  continental  lists 
of  the  vegetable  materia  medica.  Even  the  Aspidium  filix  mas,  the 
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only  fern  our  colleges  retain,  is  very  rarely  used;  and  yet,  from  its 
having  been  celebrated  as  an  anthelmintic  from  time  immemorial, 
and  more  especially  from  its  never  having  been  lauded  as  a panacea, 
like  many  fashionable  medicines,  which  run  their  course  and  are  for- 
gotten, but  always  possessing  a certain  degree  of  reputation,  it  is 
not  unreasonable  to  believe  that  it  deserves  it;  and,  if  so,  that  it 
does  not  merit  the  neglect  that  it  meets  with  here.  The  so-called 
male  fern  was  recommended  as  a vermifuge  by  Theophrastus, 
Dioscorides,  and  Galen ; and  its  administration  formed  the  osten- 
sibly specific,  if  not  the  most  energetic,  part  of  the  treatment 
recommended  by  Madame  Noufer  in  cases  of  tape-worm.  But  it 
cannot  be  overlooked  that  she  accompanied  its  exhibition  with  a 
strong  dose  of  calomel,  gamboge,  and  scammony,  the  very  ingre- 
dients that  formed  the  famous  “ Pulvis  Trium  Diabolorum,”  and 
which  were  thought,  in  their  alliance,  to  be  powerful  enough  to 
discomfit  even  a more  stubborn  enemy  than  teenia. 

(883.)  The  Scythian  or  Tartarian  lamb  [vide  § 5,]  is  a species  of  Aspidium. 
Of  this  fern  so  many  wonderful  tales  have  been  told,  and  supported  by  such  evi- 
dence, that  the  world  has  doubted  whether  to  discredit  or  believe  them.  Struys, 
who  travelled  through  Russia,  Tartary,  &c.,  in  the  middle  of  the  seventeenth 
century,  gave  one  of  the  earliest  and  best  accounts  of  this  curious  plant,  and  the 
following  extract  is  almost  a literal  translation  from  his  work. 

“ On  the  western  side  of  the  Volga  there  is  an  elevated  salt  plain  of  vast  extent, 
but  wholly  uncultivated  and  uninhabited.  On  this  plain,  which  furnishes  all  the 
neighbouring  countries  with  salt,  grows  the  Boranez  or  Bornitsch.  This  won- 
derful plant  has  the  shape  and  appearance  of  a lamb,  with  feet,  head,  and  tail 
distinctly  formed.  Boranez,  in  the  language  of  Muscovy,  signifies  a little  lamb, 
[Ktempfer  says  that  the  sheep  of  the  country  are  called  by  the  people  dwelling  on 
the  borders  of  the  Caspian  Sea,  Borannek;]  and  a similar  name  is  given  to  this 
fern.  Its  skin  (continues  Struys)  is  covered  with  a very  white  down,  as  soft  as 
silk.  The  Tartars  and  Muscovites  esteem  it  highly,  and  preserve  it  with  great 
care  in  their  houses,  where  I have  seen  many  such  lambs.  The  sailor  who  gave 
me  one  of  these  precious  plants,  found  it  in  a wood,  and  had  its  skin  made  into  an 
under-waistcoat.  I learned  at  Astracan,  from  those  who  were  best  acquainted 
with  the  subject,  that  the  lamb  grows  upon  a stalk  about  three  feet  high  ; that  the 
part  by  which  it  is  sustained  is  a kind  of  navel,  and  that  it  turns  itself  round,  and 
bends  downwards  to  the  herbage  which  serves  for  its  food.  They  also  said  that  it 
dries  up,  and  pines  away,  when  the  grass  fails.  To  this  I objected,  that  the  lan- 
gour  and  occasional  withering  might  be  natural  to  it,  as  plants  are  accustomed  to 
fade  at  certain  times.  To  this  they  replied,  that  they  had  also  once  thought  so, 
but  that  numerous  experiments  proved  the  contrary  to  be  the  fact;  such  as  cutting 
away,  or  by  other  means  corrupting  or  destroying  the  grass  all  around  it ; after 
which,  they  assured  me,  that  it  fell  into  a languishing  state,  and  decayed  insensibly. 
These  persons  also  added,  that  the  wolves  are  very  fond  of  these  vegetable  lambs, 
and  that  they  devour  them  with  avidity,  because  they  resemble  in  taste  the  animals 
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whose  name  they  bear;  and  that,  in  fact,  they  have  bones,  blood,  and  flesh;  and 
hence  they  are  called  zoophytes,  i.  e.  plant-animals.  Many  other  things  I was 
likewise  told,  which  might  however  appear  scarcely  probable  to  such  as  have  not 
seen  them.”  ( Strays’  Travels,  x ol.  ii.  pp.  28 — 31.) 

(884.)  This  wonderful  tale  of  Strays,  like  many  other  similar  stories,  although 
very  much  perverted,  is  based  on  truth.  The  rhizoma  of  the  Aspidium,  Baromez 
does  present,  when  the  fronds  are  removed,  a rude  resemblance  in  its  shape  to  the 
figure  of  an  animal,  as  shewn  by  the  sketch  in  § 5.  It  is  covered  by  a soft  downy 
substance,  which  may  be  compared  to  a silky  fleece,  but  from  which  no  under- 
waistcoat could  be  made.  This  fleece  is  of  a reddish-brown  colour,  and  not  white. 
Like  the  stems  of  other  ferns,  the  iuuer  parts  are  soft  and  pulpy  ; and  it  so  happens 
that  they  have  something  of  a flesh  colour,  and  that  the  sap  is  of  a rich  red  hue, 
resembling  blood.  From  these  materials  the  fable  has  been  composed ; and  from 
far  less  truth  much  more  wonderful  histories  have  sprung.  Ferns  often  grow  in 
barren  soils;  and,  as  these  vegetable  lambs  are  found  on  the  salt  plains,  it  is  not 
improbable  that  in  such  situations  they  are  often  seen  without  grass  in  their 
vicinity : but  that  the  herbage  is  consumed  by  the  fern,  or  the  plants  devoured 
instead  of  lambs  by  wolves,  although  speculations  which  the  wonder-seeking 
traveller  might  be  tempted  to  indulge  in,  it  need  not  be  said  are  ornamental  addi- 
tions, introduced  to  suit  the  taste  of  the  narrator,  and  to  pander  to  that  love  of 
the  marvellous  which  prevailed  in  the  age  in  which  he  lived. 

(885.)  The  Baromez  possesses  astringent  properties,  which  are 
common  to  all  ferns,  in  a somewhat  greater  degree  than  many 
other  species.  Hence  it  was  formerly  much  in  repute  as  a styptic, 
and  both  its  flesh  and  fleece  were  used  to  restrain  immoderate 
sanguineous  fluxes:  it  is  now  seldom,  if  ever,  used.  Fresh  plants 
are  often  brought  to  the  markets  at  Macao,  but  none  have  ever 
yet  reached  this  country  alive. 

The  Aspidia,  or  shield  ferns,  have  been  so  named  from  the  re- 
semblance their  indusia  bear  to  little  bucklers  (aamSiov.)  Aspidium 
fragrans  has  been  employed  as  a substitute  for  tea;  and  Dr. 
Buchanan  states  that  the  roots  of  Nephrodium  esculentum,  one  of 
the  species  in  a subgenus  of  Aspidium,  are  eaten  in  Nipal. 

(886.)  Pteris,  the  name  given  by  the  Greeks  to  the  leafy  ferns 
in  general,  on  account  of  their  winged  or  feathery  appearance, 
although  now  restrained  to  a single  genus,  still  includes,  accord- 
ing to  Sprengel’s  catalogue,  1 19  known  species.  Of  these  but  one, 
the  P.  aquilina,  is  indigenous  to  Britain.  This,  the  common  eagle 
brake,  is  well  known  as  forming  excellent  cover  for  game:  it 
abounds  on  all  our  heaths  and  commons,  and  is  the  favourite 
haunt  of  deer.  From  its  constant  profusion  in  every  part  of  the 
country,  it  is  not  improbably  the  especial  Fearn  of  our  Saxon 
ancestors,  from  which  so  many  places,  as  Fearnham  or  Farnham, 
Farnhurst,  Farnborough,  Farnworth,  Farningham,  &c.  have  been 
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named.  The  fronds  are  used  as  litter  in  thefarm-yard  and  stable;  and, 
in  the  north  of  England,  cottages  are  often  thatched  with  it.  It  is 
eaten,  though  sparingly,  by  cattle;  but  in  the  Canary  Islands  the 
roots  are,  according  to  Humboldt,  employed  by  the  inhabitants  of 
Palma  and  Gomera  for  food.  He  says,  These  poor  people  grind 
it  to  powder,  and  mix  it  with  a small  quantity  of  barley-meal. 
This  composition,  when  boiled,  is  called  gofio ; and  the  use  of  so 
homely  an  aliment  is,  as  he  continues,  a proof  of  the  extreme  penury 
of  the  lower  orders  in  these  places.  The  astringency  of  the  plant 
must  render  it  a very  unpalatable  food;  for  it  is  so  great,  that  it 
has  been  recommended  for  dressing  and  preparing  kid  and  chamois 
leather;  and,  like  the  Aspidium  Filix  mas,  it  has  been  also  used 
as  a vermifuge.  A bed  made  of  the  plants  in  a fresh  and  green 
state  is  considered  by  the  country  people  a sovereign  remedy  for 
rickets.  The  fronds  form  the  best  packing  for  apples  which  are  to 
be  kept,  not  imparting  any  unpleasant  flavour,  and  preserving  the 
fruit  longer  than  other  means.  The  ashes,  from  the  alkali  they 
contain,  are  used  in  the  manufacture  of  soap  and  glass.  Both 
Pteris  aquilina  and  Aspidium  Filix  mas  have  been  employed  in 
brewing;  and,  from  the  analysis  of  the  latter  which  has  been  made 
by  Morin,  it  is  probable  that  they  would  form  one  of  the  best  sub- 
stitutes for  hops,  as  they  contain  both  gallic  acid  and  tannin,  which 
are  absent  from  most  of  the  other  bitter  plants  which  have  been 
proposed  as  surrogates,  and  failed,  from  being  unable  to  precipitate 
the  glutinous  mucilage  which  renders  unhopped  beer  so  liable  to 
turn  sour. 

Pteris  esculenta,  a native  of  the  southern  hemisphere,  is  said 
by  Forster  to  be  employed  by  the  inhabitants  of  the  Society  Isles 
as  an  article  of  diet : but  he  says  the  roots  are  fibrous,  and  contain 
very  little  nutritious  matter. 

(887.)  The  Asplenia  [§  68,  fig.  b,]  were  formerly  considered 
powerful  remedies  in  diseases  of  the  spleen,  and  even  to  be  able,  if 
used  in  excess,  to  annihilate  that  viscus;  and  hence  the  generic 
name  (a  cnXnv:)  they  are,  however,  simply  bitter  and  slightly  tonic. 
The  fine  fronds  of  Asplenium  lucidum  are  regarded  in  some  of  the 
Polynesian  isles  as  emblems  of  sorrow,  being  carried  by  the 
mourners  in  their  funeral  processions. 

(888.)  The  genus  Adiantum,  so  called  from  (aiWvroe,  dry,)  be- 
cause, says  Pliny,  in  vain  you  plunge  it  in  water,  you  cannot  wet  it, 
contains  several  very  delicate  and  beautiful  species : amongst 
these  is  the  Maiden' s-hair,  or  A.  capillus  veneiis,  that  is  used  to 
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flavour  the  well-known  syrup  Capillaire.  Both  this  plant  and 
A.pedatum  are  astringent,  and  have  been  recommended  in  pec- 
toral disorders.  Dr.  Ainslie  says,  a strong  decoction  of  the  latter 
is  a certain  emetic,  and  that  A.  melanococcum  is  reputed  in  India 
to  be  a tonic. 

(889.)  Davallia  canciriensis  is  a curious  fern,  and  well  deserving 
notice.  It  is  commonly  called  the  hare's-foot,  from  the  very 
great  resemblance  of  the  rhizoma  or  stock  to  the  foot  of  the 
animal  whose  name  it  bears. 

(890.)  Cyathea  is  also  an  interesting  genus,  from  containing 
several  arboreous  species,  [§  6,  852.]  C.  medullaris,  (the  Poly- 
podium  medullare  of  Forster,)  which  grows  in  New  Zealand,  and 
is  called  by  the  natives  Mamagu,  is  there  esteemed  as  an  article  of 
food.  The  New  Zealanders  bake  the  roots  and  the  lower  parts  of 
the  stem,  which  are  soft  and  pulpy,  and  have  a pleasant  smell  and 
taste  ; so  that  the  medulla  of  this  fern,  which  abounds  in  a reddish 
glutinous  juice,  is  nearly  as  good  as  sago. 

(891.)  Polypodiace*.  Polypodium,  and  its  allies,  Acrostichum, 
Grammites,  Ceterach,  Gleichenia,  Mertensia,  Platyzoma,  &c.  are 
associated  to  form  the  type  Polypodiacese,  which  is  distinguished 
from  the  other  annulate  ferns  by  the  absence  of  the  indusium,  the 
ringed  conceptacles  being  uncovered,  [§  874,  fig.  b,  d.\ 

(892.)  Polypodium  vulgare,  the  common  wall-fern,  or  Polypody 
of  the  oak,  has  long  been  famed  for  its  expectorant  powers.  It  is 
the  * rheum  purging  polypody’  of  Shakspeare.  The  root  is 
sweetish,  and,  when  powdered,  has  been  employed  as  an  external 
absorbent,  and  also  as  a covering  for  pills  ; but,  excepting  in  do- 
mestic medicine,  it  is  now  very  seldom  used.  Like  the  Pteris,  it  is 
burned,  for  the  sake  of  the  potash  procured  from  its  ashes,  which 
is  used  in  the  manufacture  of  glass.  P.  calaguala,  the  root  of  which 
has  an  oily  disagreeable  taste,  is  said  to  be  a sudorific,  and  enjoys 
in  America  the  reputation  of  being  anti-rheumatic.  P.  crassifo- 
lium  is  also  used  for  similar  purposes ; and  both  are  spoken  of  as 
excellent  alteratives.  The  fronds  of  P oly podium  phymatodes,  like 
those  of  various  other  ferns,  are  aromatic,  and  by  the  natives  of  the 
Sandwich  Isles  they  are  used,  as  well  as  the  fragrant  Angiopteris, 
to  perfume  cocoa-nut  oil.  The  Ceterach  offcinarum,  which  is  the 
Chetherak  of  the  Persian  physicians,  has  been  recommended  in 
jaundice:  and  various  other  ferns  both  have  been,  and  might  be, 
applied  to  various  other  useful  purposes ; but  as  illustrations  of 
the  type,  the  foregoing  will  suffice. 
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(893.)  The  PolypodiacecE,  Aspidiacece,  and  Onocleacece , which 
differ,  in  the  presence  or  absence  of  indusia,  agree  in  all  having 
annulate  conceptacles,  and  hence  they  are  associated  in  the  section 
Polypodince,  or  annulate  ferns  : and,  although  thus  differing  from 
the  exannulate  types  Osmundacea  and  Ophioglopacece,  included 
in  the  section  Osmundince,  they  accord  with  them  in  their  dorsi- 
ferous foliaceous  fronds , and  in  their  fruit  being  uniform.  They 
hence,  collectively,  form  the  order  Pteridales,  sometimes  called 
Filices  or  Filices  verce ; but,  as  these  are  no  more  truly  ferns  than 
the  other  orders,  Pteridales,  from  Pteris,  the  original  Greek  name 
for  this  group  in  general,  is  here  preferred  as  the  common  title. 

EQVISETALES. 

(894.)  Beautiful  as  are  the  ( Equiseta  or)  jointed- ferns,  which 
now  exist,  they  have  none  of  that  majesty  of  port  which  charac- 
terized their  predecessors  of  the  ancient  world ; nor  are  there  any 
arboreous  species  of  this  order  known  to  have  escaped  extermina- 
tion, as  the  leafy  tree-ferns  of  southern  latitudes  have  done  : the 
only  records  that  we  possess  of  their  antediluvian  existence  are 
derived  from  the  gigantic  remains  that  are  continually  found,  by 
geologists,  embedded  in  various  strata. 

(895.)  Like  the  more  humble  of  the  leaf-ferns,  the  true  stem  or 
stipes  of  the  jointed  ferns  is  situated  beneath  the  surface  of  the 
ground,  and  sends  up  at  intervals  its  branches  or  stipitellce  : the 
structure  of  the  stipes  differs  not  greatly  from  the  subterranean 
stipes  of  other  ferns,  but  the  structure  of  the  stipitellse  or  branches 
that  rise  above  the  surface  are  different  in  the  extreme.  They  are 
destitute  of  any  foliaceous  expansions,  either  in  their  primary  or 
subordinate  divisions:  they  are  jointed  or  articulated  at  regular 
intervals,  the  joints  or  nodi  being  solid,  the  spaces  between  them, 
(the  internodia  or  internodial  spaces,)  hollow.  At  first  they  contain 
internally  a delicate  cellular  tissue,  but  this  becomes  obsolete 
during  the  growth  of  the  plant,  leaving  a cavity  that  extends  from 
joint  to  joint. 

(896.)  The  stipitellse  are  frequently  quite  simple,  the  nodes  being 
merely  surrounded  by  an  annular  membrane  ; at  others,  from  each 
knot  there  spring  whorls  of  secondary  branches  with  short  bristly 
processes,  which  may  be  considered  as  the  representatives  of 
leaves.  The  cuticle,  which  covers  the  whole  of  the  stipitellse,  is 
perforated  by  many  stomata,  which  are  situated  in  the  grooves  or 
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channels  that  traverse  them  from  end  to  end.  A transverse  sec- 
tion of  these  stipitellae  discovers  the  large  central  cavity  and  two 
circular  rows  of  smaller  channels,  traversing  the  vascular  parietes 
of  the  larger  cavity,  [fig.  a,  c .]  The  general  substance  of  these 
plants  consists  of  numerous  cells,  more  or  less  elongated,  accom- 
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(a,  b)  Sections  of  the  stipitellae  shew- 
ing the  jointed  structure,  the  whorled 
adventitious  rootlets,  and  the  circular 
sheaths. 

(c)  Enlarged  section,  shewing  the 
central  hollow  cylinder  and  the  ring  of 
lacunae,  also  the  sheath,  and  the  small 
leaf-like  projection  of  which  it  is 
formed,  with  the  origin  of  the  whorled 
branches  in  an  infra-axillary  position. 

( d ) Portion  of  the  vagina  enlarged, 
to  shew  its  structure. 

(e)  The  annulate  vessels,  that  sur- 
round the  lacume,  shewn  by  one  of 
the  lacun*  being  opened. 

(/)  Sections  at  a joint,  shewing  the 
interruption  of  the  lacume  at  each 
articulation. 

(g)  Longitudinal  section  through  a 
joint,  passing  through  one  of  the  large 
lacunae. 

( h ) Exsertion  of  the  roots  from  a 
tubercle  at  the  joint. 

(i)  Transverse  section  through  the 
internodium,  shewing  the  large  external 
and  small  internal  lacunae  with  the  cel- 
lular structure. 

(j)  Section  through  an  internodium, 
shewing  the  concentric  large  and  small 
lacunae. 


panied  and  intermingled  with  false  tracheae  or  annulate  tubes. 
Their  cuticle  is  regularly  and  beautifully  decked  on  its  internal 
surface  with  innumerable  minute  pieces  of  flint,  arranged  in  lines 
and  other  forms,  often  not  the  one  five-hundreth  of  an  inch  in 
diameter ; and  yet  so  closely  set,  that  in  some  cases  the  whole  of 
the  vegetable  matter  has  been  removed,  the  silix  alone  remaining, 
and  still  the  plant  retained  its  form. 

(897.)  The  fructification  of  these  plants  is  collected  into  spikes 
at  the  ends  of  their  fronds,  [§  68,  d]  many  of  which  are  barren ; 
the  fertile  ones  exhibit  numerous  thecae,  which  are  wedge-shaped 
and  covered  by  corneous  indusia,  which,  however,  are  better  con- 
sidered as  scales  to  which  the  thecae  are  attached.  The  thecae, 
which  are  one-valved,  burst  lengthwise,  and  discover  within  them 
numerous  small  green  bodies  or  granules,  (called  sporules  by  some,) 
which  have  each  four  elastic  filaments  springing  from  the  base. 
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When  dry  these  filaments  are  curled  up,  but  when  moist  they 
expand,  and  it  is  probably  by  this  expansion  that  the  thecse  are 
burst  open.  Each  of  these  granules,  with  its  filaments,  may  be 
considered  as  a rudimentary  flower,  the  granule  being  a naked 
ovulum,  (according  to  Brongniart,)  and  the  four  filaments,  which 
have  swollen  apices,  rudimentary  anthers,  with  the  pollen  which 
should  fertilize  the  ovule  ; but  still  smaller  grains  are  likewise  to 
be  found,  which  others  consider  the  true  pollen,  and  the  filaments 
as  the  threads  of  rudimentary  anthers. 

(898.)  The  granules  of  these  plants  have  by  some  persons 
been  supposed  to  be  true  seeds,  and  to  possess  the  cotyledon  or 
seed-lobe,  which  is  developed  as  a characteristic  of  the  following 
class.  But,  when  these  granules  are  watched  during  germination, 
the  supposed  cotyledon  appears  to  be  rather  the  result  of  growth, 
like  the  pseudo-cotyledons  of  the  other  ferns  and  mosses,  than  an 
organ  pre-existing  in  the  granule.  The  accompanying  sketches  by 
Vaucher  shew  the  gradual  development  of  the  granule,  with  its 


(a,  b)  Granules  swelling  and  beginning  to  protrude  the  roots.  (c) 

The  root  formed,  and  the  supposed  cotyledons  developed.  (d)  Same 
parts  farther  advanced.  ( e ) A young  plant  with  its  first  whorl  of 

branches.  (/ ) Ditto  stem  beginning  to  be  formed,  (g)  Last  figure, 
natural  size. 

primordial  and  secondary  expansions,  which,  although  forerunners, 
of  cotyledons,  are  not  really  such. 

(899.)  A very  considerable  analogy  will  be  found  to  subsist  be- 
tween these  plants,  especially  in  their  organs  of  fructification,  with 
an  order  to  be  subsequently  described,  viz.  the  Pineales,  along 
with  which  the  cycases  are  arranged,  and  in  which  the  ovules  are 
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naked,  the  seeds  collected  into  cones  and  covered  by  scales;  just 
as  is  here  observed. 

(900.)  Only  a single  genus,  Equisetum,  is  known,  which  there- 
fore stands  alone  in  the  type  Equisetacem,  which  is  the  only  one 
in  the  section  Equisetinse.  By  some  these  ferns  have  been  called 
Gonyopterides,  on  account  of  the  jointed  stem  so  very  character- 
istic of  the  order. 

(901.)  The  leafless  ferns  or  Equiseta,  are  not  often  used  in 
medicine,  although,  as  diuretics,  they  have  been  much  extolled. 
Few  animals  feed  on  them,  and  they  are  said  to  be  injurious  to 
pigs;  while  horses,  * sheep,  and  asses,  eat  them  with  impunity. 
Linnaeus  affirms  that  reindeer,  who  refuse  to  eat  hay,  will  eat  the 
E.  fluviatile,  and  that  it  is  cut  as  fodder  for  kine,  but  that  it  is  not 
so  acceptable  to  horses.  Several  species  of  Equisetum , particu- 
larly arvense,  sylvaticum,  and  variegatum,  often  form  tubercles  on 
the  subterranean  stems,  like  those  of  potatoes ; and  as,  according 
to  Haller,  the  E.  fluviatile  was  eaten  by  the  common  people  among 
the  Romans,  it  was  probably  these  tubercles,  which  are  replete 
with  starch,  that  were  the  parts  selected  as  food  : and  hence,  in  all 
likelihood,  this  plant  was  the  Chara  mentioned  by  Ceesar  [§  795,] 
for  it  abounds  on  the  banks  of  lakes  and  rivers,  and  in  other  swampy 
places.  They  contain  much  flint,  as  already  mentioned,  in  a very 
minute  state  of  division,  and  winch  is  spread  over  their  cuticle, 
and  thus  renders  them  admirable  natural  files.  Hence  botanists 
sometimes  use  them  to  smooth  their  nails  ; and  cabinet-makers  and 
workers  in  marble  employ  large  quantities  for  polishing  their  finer 
works.  One  species  especially,  viz.  the  E.  hyemale  or  shave-grass, 
is  imported  from  Holland  for  these  purposes,  under  the  name  of 
Dutch-rush.  When  plates  and  other  utensils  for  culinary  and 
table  service  were  made  of  pewter,  the  Dutch-rushes  were  in  very 
great  request  in  the  scullery  ; the  whitesmiths  use  them  now,  and 
the  superior  polish  they  give  to  their  works  depends  upon  the 
peculiar  fitness  of  the  exceedingly  fine  flint  for  such  purpose.  The 
milk-maids  in  the  dairy  counties  still  use  the  shave-grass  to  clean 
their  pails. 

(902.)  The  Equisetales  or  shave-grasses,  (the  Preles  of  the 
French,)  are  leafless,  flowerless,  tubivascular  plants,  with  sheathed, 
hollow,  jointed  stems,  uniform  fructification  collected  in  terminal 
spikes  or  cones ; the  conceptacles  enclosed  by  scales,  and  the 
sporules  surrounded  by  elastic  filaments;  vernation  straight. 
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(903.)  These  thr^e  orders,  Equisetales  (or  shave-grasses),  Pteri - 
dales  (or  brakes),  and  Selaginales  (or  moss-ferns),  constitute,  col- 
lectively, the  class  Filices  or  Ferns:  the  first  of  the  region  to 
which  it  belongs  ; but  in  which,  notwithstanding  the  great  advance 
in  organization  and  vast  development  of  the  vegetative  system,  the 
organs  of  fructification  are  still  so  slightly  evolved,  and  so  obscure, 
as  to  have  in  general  caused  them  to  be  placed  lower  in  the  scale 
than  their  structure  would  allow.  Yet,  although  with  propriety 
they  are  denominated  flowerless  plants,  they  cannot,  without  vio- 
lence, be  severed  from  the  other  tubivascular  classes. 

(904.)  The  Equisetales,  Pteridales,  and  Selaginales,  which  are 
respectively  distinguished  by  being,  1st,  leafless  and  articulate, 
2dly,  foliaceous  and  dorsiferous,  and  3dly,  leafy,  inarticulate,  and 
not  dorsiferous,  are  associated  by  their  tubivascular  structure  and 
destitution  of  flowers  and  seeds,  to  form,  collectively,  the  class 
Filices  or  Ferns ; which  is  thus  easily  distinguished  from  the  two 
following  classes,  both  of  which,  although,  like  the  ferns,  tubi- 
vascular, contain  none  but  flowering  and  seed-bearing  plants. 

(905.)  The  annexed  table  affords  a summary  conspectus  of  the 
whole  of  the  orders,  sections,  and  types,  into  which  the  class  has 
been  distributed. 


Class. 

Orders. 

Sections. 

Types. 

f Equisetales 

Equisetinfe 

Equisetacece  (900) 

(902) 

r (900) 

C PolypodiaceiB  (891) 

Filices 

Pteridales 

Polypolinae 

< Aspidiacetz  (877) 

or 

or  ' 

(871) 

( Gleicheniacece  (872) 

Ferns. 

Filicales 

Osmundinte 

t Osmundacete  (866) 

(904) 

(893) 

L (869) 

l Oph ioglossacetz  (863) 

^Selaginales 

f Lycopodinse 

$ Lycopodiaceas.  (843) 

(849)  ' 

1 '(839) 

( Isuetacei t (840) 

Marsilinae 

( Marsileacece  (847) 

( 

- (846) 

\ Saloiniacea.  (848) 

GEOGRAPHICAL  DISTRIBUTION  OF  THE  FILICES. 

(906.)  The  three  orders  into  which  the  ferns  have  been  systematically  distin- 
guished enjoy  a nearly  equal  range  of  geographical  distribution ; and,  although 
there  are  some  features  peculiar  to  each,  the  grand  characteristics  are  common  to 
them  all. 

(907.)  In  their  distribution,  the  ferns  follow  a law  exactly  the  reverse  of  that 
which  regulated  the  two  previous  classes,  for  they  abound  within  the  tropics,  and 
decrease  both  in  size  and  number  towards  the  poles  ; instead  of  being  most  nume- 
rous in  the  cold  and  temperate  regions,  and  diminishing  towards  the  equator,  as 
was  found  to  be  the  case  with  the  mosses  and  the  fungi. 

(908.)  1 he  loliose,  frondose,  and  leafless  ferns,  although,  as  natural  orders,  of 
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equal  rank,  differ  remarkably  in  their  extent ; the  one  including  about  2000, 
while  both  the  others  cannot  count  200  existing  species  between  them.  Accord- 
ing to  Sprengel’s  catalogue,  the  numbers  are,  162  Selaginales,  18  Equiseta,  and 
from  12  to  1500  Pteridales:  which  last,  according  to  Brongniart,  should  be 
increased  to  at  least  2000. 

(909.)  The  frondose  ferns  will  therefore,  from  their  predominance,  claim  our 
first  and  chief  consideration ; and,  as  the  others  are  subject  to  the  same  general 
laws,  a few  words  will  suffice  to  explain  the  special  exceptions  that  occur. 

(910.)  The  following  calculation  places  the  first  great  character  in  the  geogra- 
phical distribution  of  the  ferns  in  a very  striking  point  of  view.  If  three  zones  be 
supposed  to  encompass  the  earth,  the  central  or  equatorial  zone  extending  to  about 
30°  or  35°  on  each  side  of  the  equator,  and  the  northern  and  southern  tem- 
perate and  frigid  zones  from  the  30°  or  35°  of  northern  and  southern  latitude  to 
the  poles,  there  will  be  found,  according  to  Brongniart,  in  the  northern  temperate 
and  frigid  zone,  only  144  indigenous  species,  and  in  the  southern  temperate  and 
frigid  zone  140  species  ; while  the  rest  of  the  frondose  ferns,  amounting  to  at  least 
1 200,  are  peculiar  to  the  central  or  equatorial  zone.  And  not  only  are  the  equatorial 
regions,  thus  taken  in  their  totality,  surprisingly  more  rich  in  ferns  than  the 
temperate  and  frigid  zones,  but  if  a smaller  tract  from  each  were  compared,  the 
contrast  would  be  still  stronger,  for  many  more  species  are  common  to  distant 
countries  in  warm  latitudes  than  in  coid  ones. 

(911.)  It  is  customary,  especially  among  tubivascular  plants,  to  calculate,  not 
only  the  absolute  number  of  any  given  genus  or  order  in  any  given  latitude  or 
country,  but  also  to  form  a comparative  estimate  of  the  proportion  it  forms  of  the 
vegetation  of  those  places,  and  of  its  greater  or  less  predominance  in  such  local 
or  general  floras. 

(912.)  The  difficulty  of  ascertaining  the  number  of  flowerless  cellular  plants 
causes  them  in  general  to  be  excluded  from  these  calculations,  which  usually  refer 
to  the  tubivascular  plants  alone.  The  known  species  of  flowering  plants  have 
been  estimated  at  about  50,000,  and  the  ferns  at  2000 ; the  mean  relation,  there- 
fore, which  ferns  bear  to  other  tubivascular  plants  in  the  vegetation  of  the  earth 
in  general,  is  as  1 : 25,  or,  if  the  foliose  ferns  alone  be  taken,  as  about  1 : 30. 
The  average,  however,  is  liable  to  excessive  variations  in  different  countries,  not 
only  as  regards  their  latitude,  but  also  their  physical  peculiarities,  such  as  the 
nature  of  the  soil,  insular  or  inland  condition,  &c. 

(913.)  Ferns  luxuriate  in  warm,  damp,  shady  situations : where  these  three  con- 
ditions are  present  they  are  met  with  in  abundance.  Heat,  without  shade  and 
moisture,  is  unfavorable  to  their  increase,  and  therefore,  although  numerous  in 
Jamaica  and  the  other  West  India  Islands,  they  are  rare  in  the  wide  valleys  of 
the  Andes. 

(914.)  In  different  parts  of  Europe  the  relation  varies  from  3'5  to  the  average 
being  on  the  whole,  iri  the  temperate  zone,  about  ^L,  while  within  the  tropics  it 
is  Ja.  In  insular  situations  the  proportion  rises  much  higher,  ferns  being  to  other 
tubivascular  plants  in  Jamaica  §,  in  New  Zealand  ^ ; in  the  Sandwich  Islands  and 
in  Otaheite  it  is  which  appears  to  be  the  general  average  in  Polynesia;  and  in 
some  small  mountainous  islets,  as  Norfolk  and  Ascension  Islands,  and  St.  Helena, 
the  proportion  reaches  even  to  J. 

(915.)  In  continental  situations,  although  in  the  same  latitudes,  their  propor- 
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tion  is  much  less:  thus,  according  to  Humboldt,  in  the  most  favorable  inter- 
tropical  continental  situations,  the  proportion  is  not  greater  than  Jg  or  Jg,  and  in 
equinoctial  America  it  is  £6.  In  Western  Africa  and  India  it  is  ^g,  in  New  Hol- 
land  5^,  in  France  ^5,  in  Portugal  -j^,  and  in  the  Greek  Archipelago  ^7.  The. 
decrease  towards  either  pole  is  thus  very  evident;  but  further  northwards,  from  the 
diminution  of  flowering  plants,  the  proportion  again  rises.  Thus,  in  France  it 
is  7'3,  in  Germany  Jj,  in  Scotland  Jj,  in  Sweden  in  Iceland  in  Greenland 
and  at  the  N orth  Cape  7.  Ferns  are  very  rare  011  Mount  Atlas,  almost  wholly  absent 
from  Egypt,  and  in  Melville  Island  there  are  none. 

(916.)  But  the  number  of  ferns,  whether  absolute  or  relative,  is  not  the  only 
point  in  which  they  differ  in  different  regions.  The  form  and  structure  of  these 
plants  bear  some  relation  to  the  places  in  which  they  grow.  Thus  certain 
genera,  and  even  certain  tribes,  are  entirely  or  almost  entirely  confined  to  certain 
determined  climates ; for  example,  the  temperate  and  frigid  zones  scarcely  produce 
any  other  ferns  than  the  Polypodiaceee,  Aspidiacca,  and  a few  Ophioglossacex. 
Hymenophyllum  tunbridgense,  and  two  or  three  species  of  Trichomanes,  are  the 
only  representatives  of  the  Hymenophyllidce ; and  the  other  types,  and  even  nume- 
rous genera  and  species  of  these,  are  wholly  absent. 

(917.)  The  magnitude  of  these  ferns  affords  another  remarkable  evidence  of 
the  effects  of  climate.  In  the  cold  and  temperate  regions  they  are  herbaceous, 
rarely  even  shrubby  plants ; but  in  warmer  latitudes  they  become  frutescent  and 
arboreous.  It  has  been  sometimes  thought  that  true  ferns  are  confined  to  the 
equatorial  zone ; but  Mertens  discovered  them  fifty  feet  in  height  in  the  Isles  of 
Bonin,  near  Japan,  in  the  28°  north  latitude ; and  in  the  southern  hemisphere 
they  occasionally  extend  as  far  as  the  45th  degree.  Still  the  torrid  zone  is  the 
especial  region  of  arboreous  ferns,  and  there,  only,  are  they  found  in  abundance. 
Beyond  the  twentieth  parallels  they  are  scarce,  for,  in  the  southern  hemisphere, 
without  the  tropics,  in  New  Holland  and  New  Zealand,  as  yet  there  have  been 
discovered  only  two. 

(918.)  Such  are  the  general  statistics  of  the  Pteridales  or  frondose  ferns,  of 
which  those  of  the  Selaginales  and  Equisetales  are  very  nearly  counterparts. 
For,  notwithstanding  the  outward  resemblance  the  former  bear  to  mosses,  they 
follow  geographically  the  general  distribution  of  other  ferns,  which  is  the  very 
reverse  of  that  affected  by  the  plants  to  which  in  external  appearance  they  are 
allied.  And  thus  the  at  present  existing  humble  species  shew  a physical  as  well 
as  a structural  agreement  with  the  Pteridales,  which  becomes  still  further  cor- 
roborated when  the  gigantic  Lycopodia,  now  extinct,  are  compared  with  the 
arboreous  ferns  that  have  escaped  the  wreck  of  time. 

(919.)  Of  the  two  sections  included  in  this  order  ( Selaginales ),  the  Marsilinae, 
which  are  all  aquatic,  are  found  in  marshes,  rivers,  lakes,  and  other  inundated 
places  in  various  parts  of  Europe,  Asia,  Australia,  Africa,  and  America.  Like 
other  water-plants,  they  are  less  affected  by  latitude  than  by  locality ; but  they 
seem  to  prefer  the  temperate  zones,  and  to  be  less  common  towards  the  poles 
and  within  the  tropics. 

(920.)  The  Lycopodinee  extend  further,  both  north  and  south,  than  the 
Marsilint e,  being,  like  the  frondose  ferns,  most  prevalent  in  hot  damp  situations, 
particularly  in  small  tropical  islands.  In  the  higher  latitudes  they  greatly  and 
gradually  decrease,  but  in  the  northern  parts  of  England  and  in  Scotland  some  of 
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the  Lycopodia  are  common;  and  even  in  Lapland  extensive  tracts  are  profusely 
covered  with  Lycopodium  alpinum,  and  Selaginoides.  Isoetes  is  found  in  the 
still  waters  of  various  countries  in  every  quarter  of  the  globe. 

(921.)  The  Equisetales  are  found,  like  both  the  foliose  and  frondose  ferns,  in 
every  latitude,  stretching  from  the  equator  to  the  poles.  They  are  very  numerous 
in  the  tropical  parts  of  America  and  Asia ; at  the  Cape  of  Good  Hope  they 
abound,  and  they  continue  common  in  the  temperate  zones,  but  become  rare  to- 
wards the  polar  circles.  In  New  Holland  there  are  none,  or,  at  least,  in  that 
country  they  are  as  yet  unknown. 

(922.)  Topographically  considered,  their  station  is  chiefly  in  marshes,  where 
they  form  as  it  were  forests,  resembling  tropical  groves  of  palms  in  miniature. 
As  they  become  rare  in  the  frigid  zone,  so  they  are  seldom  found  at  any  great 
height  on  mountain-ranges,  and  are  wholly  absent  from  the  elevated  regions  of 
the  Alps ; for,  according  to  Vaucher,  the  E.  sylvaticum,  which  is  found  at  a 
greater  altitude  than  any  other  species,  never  reaches  higher  than  from  300  to  400 
toises,  [=1800  to  2400  feet.] 

(923.)  The  difference  in  size  in  the  different  species  of  this  genus,  according 
to  the  climates  in  which  they  grow,  is  another  fact  well  worthy  of  attention. 
The  two  smallest  Equiseta  known,  are  the  E . scirpioides  and  E.  reptans,  which 
are  indigenous,  the  one  to  Canada,  and  the  other  to  Lapland  ; while  the  largest 
species,  on  the  contrary,  is  our  E.  giganteum,  tbai  attains  five  feet  or  more  in 
height,  and  which  is  found  in  the  Antilles. 

(924.)  The  application  of  these  facts  is  obvious;  for  a link  is  thus  laid  hold  of 
which  will  connect  our  modern  puny  plants  with  those  majestic  species  which 
flourished  to  excess  in  some  of  the  earlier  epochs  of  this  globe.  Such  facts  are 
therefore  curious  and  important ; they  possess  a value  beyond  their  simple  truth  ; 
for  the  knowledge  now  accumulated  of  the  geographical  and  topographical  distri- 
bution of  these  especially,  as  well  as  of  other  plants,  when  collated  with  the 
geological  investigations  which  at  this  moment  are  being  carried  on  with  unpre- 
cedented ardour,  and  to  an  almost  incredible  extent,  cannot  fail,  as  Brongniart  has 
well  observed,  to  throw  much  light  upon  the  ancient  history  of  the  world. 

GEOLOGICAL  DISTRIBUTION  OF  THE  FILICES,  OR  FERNS. 

(925.)  In  the  various  strata  of  which  the  crust  of  the  earth  is  formed,  the  fossil 
remains  of  numerous  ferns  are  found.  These,  like  the  vestiges  of  other  plants, 
occur  in  very  different  absolute  numbers,  and  in  very  different  relative  proportions, 
in  the  successive  series  of  beds  which  are  believed  to  have  been  deposited  during 
different  geological  epochs.  Do  the  geological  positions  and  the  structural  pecu- 
liarities of  the  primaeval  ferns  accord  with  the  geographical  distribution  and 
climatorial  modifications  of  the,  at  present,  existing  species?  Furthermore,  what 
light,  if  any,  does  the  collation  of  facts,  derived  Irom  both  these  sources,  throw 
upon  the  history  of  the  dark  ages  of  the  world  ? 

(926.)  Some  traces  of  fossil  ferns  are  found  in  almost  every  series  of  strata  from 
the  later  transition  to  the  beds  above  the  chalk.  But  it  was  the  coal  era  in 
which  they  were  predominant,  not  only  in  size,  but  also  in  absolute  number, 
and  in  relative  proportion. 

(927.)  The  economical  value  of  coal  as  fuel  has  rendered  the  flora  of  its 
epoch  more  accessible  and  more  familiar  to  us  than  that  of  most  others,  save  our 
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own.  This  is  evident  from  the  fact,  that  of  the  500  fossil  plants  now  known, 
upwards  of  250  belong  to  the  coal  measures;  and  thus,  all  the  other  strata  put 
together  produce  less  than  half  of  the  total  sum. 

(928.)  The  former  relative  predominance  of  ferns  may  likewise  be  shewn  by 
a similar  calculation.  Thus,  of  472  fossil  tubivascular  species  enumerated  in 
Brongniart’s  Prodromus,  226  are  decidedly  ferns;  he  reckons  them  at  290,  but 
64  are  doubtful : and  it  is  more  than  probable  that,  hereafter,  they  will  be  gene- 
rally admitted  to  belong  to  the  subsequent  classes,  which  would  otherwise  seem  to 
have  had  only  182  representatives  in  these  early  ages. 

(929.)  The  relative  predominance  of  ferns  seems  to  have  been  greater  in  the 
coal  era  than  at  any  other  period.  From  present  data  they  appear  to  have  then 
formed  more  than  three  fifths  of  the  vegetation  of  the  earth  : for,  of  the  258  tubi- 
vascular plants  included  in  the  coal  flora,  158  are  decidedly  ferns,  while  at  the 
utmost  only  98  flowering  species  have  been  hitherto  discovered  ; and  60  of  these, 
including  the  Sagillarise,  are  considered  by  Brongniart  to  be  ferns,  which  com- 
putation would  increase  the  former  number  to  218,  and  reduce  the  latter  to  38. 

(930.)  Only  three  fossil  ferns  have  hitherto  been  found  in  the  beds  below  the 
coal,  which  Brongniart  reckons  as  part  of  the  transition  series ; although  it  is 
doubtful  whether  they  should  not  rather  be  classed  with  the  secondary  rocks,  and 
associated  with  the  coal  strata.  Two  of  these  are  representatives  of  the  modern 
order  Equisetales,  [§  935,  fig.  i,  k,]  the  other  of  the  frondose  ferns,  [§  935,  c.] 

(931.)  The  earliest  traces  of  any  plants  allied  to  the  Selaginales  is  in  the 
coal  formation;  and  there,  with  other  ferns,  they  are  most  abundant.  The 
excessive  profusion  in  which  fossil  plants  occur  in  the  shale  accompanying  the 
coal  seams,  though  well  known  to  all  who  examine  the  collieries,  is  scarcely 
conceivable  by  such  as  are  not  familiar  with  the  subject. 

(932.)  In  the  limestone,  above  the  coal,  not  any  vestiges  of  these  plants  have 
hitherto  been  seen,  and  in  the  new  red  sandstone  they  are  scarce,  only  six  species 
of  frondose  ferns  and  three  calamites  having  been  observed.  In  the  Lias  and 
Oolitic  series  their  relative  proportion  to  other  tubivascular  plants  becomes  less 
and  less ; and  the  gigantic  Lycopodiacese  are  wholly  absent.  In  the  beds  above 
the  chalk,  vestiges  of  ferns  are  comparatively  very  rare,  and  their  numerical  rela- 
tion to  other  plants  is  nearly  that  which  the  existing  species  hold  in  temperate 
regions  at  the  present  time. 

(933.)  Another  problem  connected  with  this  inquiry  springs  from  the  fore- 
going generalizations,  viz.  Are  the  ferns,  the  remains  of  which  are  found  in 
different  strata,  identical  with  species  now  existing ; or  in  what  degree  are  they 
related  to  their  successors  ? 

(934.)  Some  of  the  fossil  ferns  are  so  similar  to  those  now  growing  on  the 
surface  of  the  earth,  that  no  doubt  is  entertained  they  are  generically  the  same  ; 
this  is  the  case  especially  with  the  Equiseta,  many  of  the  fossil  remains  of  which 
being  considered  only  specifically  distinct,  are  included  in  the  same  genus  with  the 
existing  species,  and  are  called  by  one  common  generic  name. 

(935.)  Equisetum  brachyodon , [fig.  d,  e,]  which  Brongniart  considers  as  one 
of  the  fossils  bearing  the  nearest  resemblance  to  our  modern  existing  species,  is 
found  in  the  tertiary  series  ; E.  Meriani,  [f,]  and  E.  columnare , which  differ 
more  considerably  Irom  the  present  forms,  belong,  one  to  the  variegated  marls  of 
the  Lias  ; and  the  other  to  (he  oolite  below  the  Lias.  The  latter  was  an  arboreous 
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Equisetuni.  E.  infundibuliforme,  [g,  h,]  which  deviates  still  more  from  the  pre- 
sent normal  appearance  of  these  plants,  is  found  in  the  coal  strata;  and  Brongniart 


a.  Lepidodendron  selaginoides.  ( Lindley  and  Hutton,  12.)  b.  Lycopo- 
dites  falcatus,  reduced.  (L.  and  H.  61.)  c.  Ditto,  portion  magnified. 
d,  e.  Equisetuni  braehyodon.  ( Brong . 12.)  f.  Equisetum  Meriani. 
g,  h.  Equisetum  infundibuliforme.  i,  k.  Calamites  radiatus. 

asks  whether  it  may  not  be  a branch  of  a Calamite,  a fossil  genus  which,  though 
absent  from  the  recent  strata,  is  common  in  the  coal  formation. 

(936.)  The  majority  of  the  fossils  allied  to  this  order  of  the  ferns  are  however 
so  different  from  the  modern  genus  Equisetum,  that  they  are  formed  into  a 
distinct  group  called  Calamites,  a name  derived  from  their  once  supposed  resem- 
blance to  a reed  or  cane ; and,  although  now  associated  with  the  Equiseta,  the 
justice  of  this  arrangement  is  not  unquestionable. 

(937.)  The  Calamites  appear  to  have  been  plants  of  very  considerable  magni- 
tude, for  fragments  are  found  many  feet  in  length,  and  some  of  the  stems,  as  that 
of  C.  pachyderma,  measure  five  inches,  and  others,  as  those  of  C.  gigas,  even  a 
foot  in  diameter,  ft  is  not,  however,  their  great  size  which  renders  it  doubtful 
whether  they  should  be  associated  with  the  Equisetales,  for  the  Equiseta  them- 
selves gradually  assume  in  the  older  strata  an  arboreous  form,  but  the  apparent 
separation  of  the  stem  into  layers,  which  structure  is  foreign  to  this  class  and  the 
peculiar  characteristic  of  others.  C.  radiatus,  [i,  k,]  from  the  transition  beds, 
Brongniart  thinks  a corroboration  of  the  present  arrangement;  the  radii,  [§  934, 
fig-  K>]  or  whorled  processes  at  the  joints,  being  by  him  believed  to  be  equivalent 
to  the  vagina  of  the  Equiseta.  Another  view  has  been,  however,  taken  by  Lindley 
and  Hutton,  who  would  regard  the  radii  as  verticillate  leaves. 

(938.)  From  the  mutilated  condition  in  which  fossil  plants  are  ordinarily  found, 
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it  is  always  difficult,  and  often  impossible,  to  recognize  those  characters  which  dis- 
tinguish the  genera  and  species  of  the  existing  flora.  With  regard  to  the  Equi- 
setales,  the  smallness  of  the  order,  and  the  great  peculiarity  of  the  structure  of 
those  plants,  reduced  the  difficulty ; but  in  the  large  order,  Pteridales,  the  sections, 
types,  and  genera  of  which  are  founded  upon  minute  and  very  destructible  organs, 
the  difficulty  is  severely  felt. 

(939.)  Thus,  of  the  numerous  fossil  frondose  ferns,  not  one  has  been  abso- 
lutely recognized  as  specifically  appertaining  to  any  existing  genus,  although  it 
can  frequently  be  determined  to  which  type  or  section  they  belong.  Thus, 
Pecopteris  heterophylla  so  much  resembles  a Pteris,  especially  P.  caudata,  that 
there  can  be  no  doubt  that  it  belongs  to  the  same  type,  if  not  to  the  same  genus ; 
and  P.polypodioides  i3  so  like  the  common  wall-fern,  that,  as  Lindley  and  Hutton 
observe,  it  is  doubtful  “ whether,  if  a recent  fern  were  discovered,  with  so  much 
similarity,  and  so  little  discrepancy,  it  would  be  considered  more  than  a variety  of 
Polypodium  vulgare.” 

[n  several  instances  even  the  fructification  of  the  ferns  is  well  preserved, 
as  seen  in  Neuropteris  flexuosa,  [a,  B,]and  in  Sphenopteris  rigida,  [l,  e.]  And, 


a.  Neuropteris  flexuosa  in  fruit,  (65.)  b,  Smaller  portion  of  the 
same  magnified,  to  shew  the  venation  and  disposition  oi  the  sori.  c. 
Cyclopteris  flabellata,  (61.)  d.  Sphenopteris  rigida.  e.  A pinnule 
of  the  same  enlarged,  to  shew  the  fructification,  (53,  Brong .) 
f.  Caulopteris  primaeva.  (Lind,  and  Hutt.  42.) 

as  Brongniart  observes,  there  are  several  such  remarkable  genera  in  this  order, 
such  as  Osmunda,  Aneimia,  Lygodium,  Schuea,  &c.  that  if  vestiges  of  their 
fructification  remained,  they  could  not  fail  to  be  recognized ; Botrychium  and 
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Ophioglossum  also  could  scarcely  escape  detection  ; and  the  singulur  fronds  of 
Schizea  and  Gleichenia  would  at  once  distinguish  them,  even  without  the  fructi- 
fication. But  as  none  of  these  have  been  discovered  in  a fossil  state,  it  is  pro- 
bable that  the  Osmundacece,  the  Ophioglossaceec,  and  the  Gleicheniacee , were  not 
included  in  the  flora  of  the  ancient  world ; and  that,  during  the  epoch  of  the  coal 
formation,  the  Polypodiaces.  and  Aspuliaceee  were  the  only  types  of  frondose 
ferns  existing : for  Paniopteris,  which  approaches  by  the  distribution  of  its 
nervures  to  the  Marattidte,  belongs  to  the  later  beds  of  the  Lias. 

(940.)  The  fossil  genera  Neuropteris,  [§  939,  fig.  a,  b,]  Pecopteris,  Odont- 
opteris,  and  Sphenopteris,  § 939,  d,  e,]  contain  the  most  numerous  species  of  the 
coal  epoch,  and  some  of  them  are  met  with  in  profusion  in  almost  every  carboni- 
ferous shale  ; they  are  therefore  cited  as  familiar  examples  : Cyclopteris flabellata, 
[§  939,  c,]  is  the  only  species  that  occurs  in  the  beds  below  the  coal. 

(941.)  The  specimen  of  Caulopteris  primava,  [§  939,  fig.  f,]  found  in  the 
Radstock  coal-mines,  near  Bath,  and  now  in  the  possession  of  the  Geological 
Society,  is  beyond  doubt  the  remains  of  a tree-fern,  and  thus  affords  decided  evi- 
dence that  such  plants  formed  part  of  the  flora  of  the  coal  epoch,  which,  from 
their  present  localities,  might  have  been  supposed.  Jt  is  therefore,  at  this  time,  a 
specimen  of  peculiar  interest  and  importance  ; since  recent  investigations  have 
rendered  it  probable  that  many  of  the  fossil  stems  once  thought  to  be  the  remains 
of  arboreous  ferns,  belonged  to  plants  of  a different  class. 

(942.)  Some  of  the  fossil  Selaginales  are  very  similar  to  the  Lycopodia  of  the 
present  day,  such  as  Lycopodites  falcatus,  which  is  an  oolitic  fossil,  [§  935, 
fig.  b,  c.]  But  the  most  numerous  and  remarkable  Lycopodial  remains  are  those 
gigantic  fossils  called  Lepidodendra,  [§  935,  a,]  and  Ulodendra,  some  fragments 
of  which  measure  near  fifty  feet  in  length.  These  enormous  moss-ferns,  with 
their  supposed  fruits,  called  Lepidostrobi,  with  several  species  of  Lepidophyllum 
and  Selaginites,  are  common  in  the  coal  formation,  and  are  supposed  to  have 
flourished  in  this  epoch  only,  as  they  are  found  exclusively  in  the  coal  series. 
Their  remains  are  wanting  in  all  the  superior  strata,  and  it  is  only  some  few 
species  of  Lycopodites  which  more  or  less  approach  the  Lycopodia  of  the  present 
day  that  are  found  in  the  more  recent  beds. 

(943.)  The  Sphenophylla,  which  Brongniart  considered  as  fossil  MarsileacetE, 
and  the  Stigmarice.  which  he  esteemed  gigantic  fossil  Isoetes,  a kind  of  monstrous 
aquatic  quill-ferns,  analogous  to  the  immense  terrestrial  Lepidodendra,  can  no 
longer  be  associated  with  fossil-ferns,  their  affinities  having  now  been  satisfac- 
torily traced  to  different  orders. 

(944.)  Such  are  the  principal  facts  hitherto  discovered  relating  to  the  geolo- 
gical distribution  of  the  ferns,  and  from  them  the  following  generalizations  may  be 
safely  drawn.  First , that  in  the  oldest  strata,  in  which  land-plants  occur,  ferns  are 
met  with  in  the  greatest  abundance.  Secondly,  that  their  absolute  numbers  and 
relative  proportions  become  wonderfully  diminished  in  the  superior  formations, 
until,  in  the  later  series,  they  are  comparatively  scarce.  Thirdly,  that  not  only  is 
their  numerical  strength  astonishingly  lessened,  but  that  they  are  still  more  re- 
markably reduced  in  size. 

What  external  physical  influences  can  have  wrought  these  changes  ? The  effects 
are  obvious,  shall  the  cause  for  ever  be  unknown? 

(945.)  The  study  of  fossil  plants  being  as  yet  but  an  infant  brunch  of  botany. 
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all  theoretical  views  are  indulged  with  fear,  and  even  simple  generalizations  are 
advanced  with  diffidence.  And  it  is  right  that  it  should  be  so  ; for  little  more  than 
500  extinct  species  have  been  hitherto  discovered,  while  there  are  proofs  enough 
vegetation  was  formerly  much  more  luxuriant  than  now,  and  that  opportunities 
alone  are  wanted  to  extend  the  catalogues.  The  materials  are  abundant. 

(946.)  But  although  future  researches  may  considerably  affect  conclusions 
founded  upon  present  data,  the  variations  will  be  rather  in  degree,  than  kind  ; for 
the  extensive  mining  operations  which  for  a long  time  have  been  carried  on  in  this, 
as  well  as  in  foreign  countries,  have  as  it  were  accidentally  revealed  so  many 
facts,  that  the  chief  inferences  drawn  therefrom,  corroborated  as  they  are  in  other 
ways,  especially  by  phyto-geograpbical  researches,  can  scarcely  be  set  on  side. 

(947.)  It  will  be  remembered  that  the  chief  statistical  and  topographical  gene- 
ralizations which  have  been  established  by  the  researches  of  botanical  geo- 
graphers, are,  first,  that  ferns  are  small  in  size,  and  few  in  number,  both  abso- 
lutely and  relatively,  in  the  temperate  and  frigid  zones,  if  the  vegetation  of  these 
extra-tropical  latitudes  be  compared  with  that  of  the  equatorial  regions  ; in  which 
their  magnitude  is  greater,  and  their  number  more.  Secondly,  that  small  islands 
and  low  swampy  tracts  are  more  favorable  to  their  development  than  extensive 
continents  and  lofty  hills.  And,  thirdly,  that  if  the  atmosphere  be  moist,  they 
will  luxuriate  amidst  barren  sand,  or  upon  rocks  almost  destitute  of  vege- 
table mould  ; throwing  out  their  foliaceous  fronds,  and  even  elevating  their  noble 
arboreous  stems  from  the  nearly  naked  stone,  to  which  they  are  indissolubly 
bound  by  their  clasping  roots:  when  unsteadied  by  any  depth  of  soil,  their  trunks 
can  be  shaken  by  the  feeble  force  of  the  human  hand. 

(948.)  The  coincidence  between  these  geographical  and  geological  generaliza- 
tions is  obvious ; and  their  tendency  to  corroborate  the  views  suggested  by 
similar  inquiries,  into  the  habits  and  distribution  of  extinct  and  existing  alg®,  no 
less  remarkable  than  important:  for  thus,  some  hints,  which  at  first  seem  vague, 
and  views  that  appear  chimerical,  become,  as  they  are  gradually  unfolded,  more  and 
more  plausible ; and  if  true,  their  truth  can  alone  be  finally  established  by  the 
concurrent  testimony  afforded  by  analogous  investigations  into  the  physical  con- 
ditions of  other  classes  both  of  plants  and  animals. 

(949.)  Of  the  Equisetathat  are  found  in  a fossil  state,  E.  brachyodon  the  most 
resembles  our  modern  plants ; but  its  resemblance  is  rather  to  our  tropical  than 
extra-tropical  species  : and  several  of  the  other  fossil  Equiseta  exceed  in  size  the 
largest  indigenous  in  our  torrid  zone  many  times  more  than  our  largest  equatorial 
exceed  our  smallest  Lapland  and  arctic  species.  The  same  holds  true  with  regard 
to  the  Selaginales ; and  in  numerical  proportion,  if  not  indisputably  in  size,  with 
regard  to  the  frondose  ferns.  For,  in  relative  numerical  strength,  the  ferns  in  the 
coal  era  exceeded  their  representatives  in  the  most  favorable  parts  of  our  torrid 
zone  more  than  equatorial  ferns  in  the  present  day  exceed  those  of  the  temperate 
and  northern  regions. 

(950.)  Now,  as  existing  ferns  are  the  largest  and  most  numerous  in  our 
warmest  latitudes  and  most  moist  localities,  it  is  probable  that,  in  those  geological 
epochs  in  which  they  were  much  more  prevalent  and  attained  a larger  size  than 
now,  even  in  the  most  humid  parts  of  the  torrid  zone,  the  atmosphere  was  more 
moist  and  the  temperature  higher,  even  in  the  extra-tropical  regions,  than  it  is  at 
present  in  islands  under  the  equinoctial  line. 
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(951.)  As  Taniopteris,  and  other  fossil  ferns,  which  are  found  in  the  superior 
strata  of  our  temperate  latitudes,  although  dissimilar  to  any  now  existing,  bear 
the  greatest  resemblance  to  the  Marattida,  which  are  exclusively  tropical  plants, 
growing  in  Jamaica  and  other  similar  hot  localities,  the  atmospheres  of  which, 
from  their  insular  condition,  are  necessarily  humid,  it  is  highly  probable  that,  in 
the  tertiary  epoch,  the  climate  of  the  now  temperate  regions  resembled  that  of  the 
torrid  zone;  that  the  temperature  was  at  least  as  high,  and  the  dampness  great. 

(952.)  As  the  fossil  floras  of  the  secondary  strata,  and  especially  that  of  the  coal 
formation,  abound  in  ferns  unlike  any  that  now  are  known,  and  as  they  exhibit 
in  excess  those  characters  of  numerical  strength  and  enormous  magnitude  to 
which  the  vegetation  of  tropical  islands  affords  the  nearest  approach,  although  it 
gives  but  a very  faint  conception  of  them,  it  is  more  than  probable  that  the  physical 
conditions  now  essential  to  produce  arborescent  equiseta,  and  arboreous  frondose 
ferns,  were  then  present  in  a degree  as  much  exceeding  that  of  our  intertropical 
islands,  as  the  relative  proportion  of  ferns,  and  their  size  in  the  coal  strata,  exceed 
their  size  and  number  in  the  hottest  and  dampest  parts  of  our  torrid  zone;  and,  if 
so,  that  the  globe,  in  the  epochs  referred  to,  had  much  less  land  raised  above  the 
surface  of  the  waters  than  at  present;  that  the  then  highest  lands  of  the  vast  eastern 
and  western  continents  were  islands  in  a boundless  ocean  ; that  the  temperature 
of  the  earth  was  more  equable  and  much  higher  than  at  present;  that  the  air  was 
irrespirable,  and  the  atmosphere  loaded  with  vapours. 

(953.)  The  excess  of  watery  surface,  which  it  is  demonstrable  atone  time  ex- 
isted, would  very  much  tend  to  equalize  the  temperature  of  the  islands  which  it  is 
presumed  were  emerging  from  the  bosom  of  the  deep ; and,  although  the  evidence 
is  not  as  yet  complete,  the  theory  of  more  equable  temperature  receives  some 
confirmation  from  the  fact,  that  the  coal  floras  not  only  of  North  America  and 
Europe  are  for  the  most  part  identical,  the  species  being  referrible  often  even  to 
the  same  genera,  but  also  that,  of  the  few  fossil  plants  brought  from  the  coal  strata 
of  Baffin’s  Bay,  New  Holland,  and  Hindoostan,  (i.e.  from  the  northern,  the 
southern,  and  the  torrid  zones,)  the  chief  are  ferns  belonging  to  the  same  natural 
groups  with  those  which  predominate  in  the  coal  formations  of  central  Europe  : 
and  uniformity  of  vegetation  is  one  strong  evidence  of  uniformity  of  temperature, 
as  well  as  of  other  physical  conditions. 

(954.)  That  the  atmosphere  in  this  epoch  was  irrespirable  by  man,  although 
merely  adventured  by  Brongniart  as  a speculation,  is  not  destitute  of  circumstan- 
tial evidence  in  its'favour.  The  two  chief  arguments  go  to  prove  that  the  propor- 
tion of  oxygen  was  once  much  smaller,  and  of  carbonic  acid  much  greater,  than  at 
present;  and  that  the  former  has  been  increased,  and  the  latter  diminished, 
through  the  agency  of  plants,  and  perhaps  principally  of  ferns. 

(955.)  The  first  of  these  propositions  is  countenanced  by  the  more  perfect  state 
of  preservation  in  which  the  fossil  remains  of  plants  are  found  in  the  old  than  in 
the  newer  strata;  which  could  not  have  been  the  case  had  external  physical  circum- 
stances jn  all  these  epochs  been  the  same : and  as  the  decomposition  of  dead  plants, 
and  their  transformation  into  vegetable  mould,  is  due  almost  entirely  to  the  sub- 
traction of  a part  of  their  carbon  by  the  oxygen  of  the  air,  and  as  excess  of  carbo- 
nic acid  would  retard  or  prevent  their  decay,  it  is  not  improbable  that  their  more 
perfect  preservation  in  the  older  strata  may  be  attributable  to  such  a cause ; fur- 
ther evidence  of  the  existence  of  which  will  immediately  be  offered. 
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(956.)  Below  the  coal  series,  and  the  strata  immediately  subjacent,  in  which 
land-plants  first  appear,  no  vestiges  of  mould  are  found;  and  yet  the  vegetation  in 
this  epoch  was  most  luxuriant,  and  most  profuse.  Heat,  as  a constant  stimulus, 
combined  with  moisture,  would  be  a great  incentive  to  inordinate  growth : but 
whence  was  the  solid  matter  derived  which  the  plants  assimilated?  whence  did 
they  procure  the  enormous  quantities  of  carbon  which,  supplied  with  such 
unbounded  prodigality,  successive  generations  formed  into  those  vast  beds  of  coal 
that  are  spread,  in  interrupted  strata  of  variable  thickness,  from  the  arctic  to  the 
antarctic  pole? 

(957.)  This  is  a circumstance  which  it  is  difficult  to  explain  ; and  of  the  exist- 
ence of  the  difficulty  no  doubt  can  be  entertained,  although,  as  Brongniart  ob- 
serves, it  is  a point  which  has  hitherto  excited  far  too  little  attention.  “It  is 
evident,”  continues  he,  “that  the  organized  beings  now  in  existence,  both 
animals  and  vegetables,  as  well  as  the  deposits  of  combustible  fossils,  bitumens, 
&c.  of  all  ages,  are  composed  of  a large  quantity  of  charcoal,  which,  before  the 
existence  of  the  beings  that  now  contain  it,  and  which  have  deposited  it  in  the 
various  strata,  must  have  existed  in  nature  in  some  other  form,  and  in  such  a state, 
that  they  were  enabled  to  assimilate  it : and  as  no  vestiges  of  charcoal,  in  a solid 
state  and  an  assimilable  form,  is  found  below  these  strata,  it  is  not  unreasonable  to 
suppose  that  the  carbon  was  spread  .throughout  the  atmosphere  in  the  form  o. 
carbonic  acid;  and  that  it  was  from  this  state  that  vegetables  have  from  the  first 
been  labouring  to  convert  it  into  fitting  food  for  animals. 

“ It  is  well  known,  from  the  experiments  of  Saussure,  that  the  proportion  of 
carbonic  acid  now  present  in  our  atmosphere  is  far  from  being  that  which  is  most 
favourable  to  the  growth  of  plants,  and  that  a quantity  much  greater  by  two,  three, 
four,  or  even  eight  per  cent.,  renders  their  vegetation  more  active  and  vigorous 
when  they  are  exposed  to  the  influence  of  the  sun.  A larger  proportion  of  car- 
bonic acid  than  now  actually  exists  in  our  atmosphere  ought,  therefore,  to  make 
plants  not  only  more  vigorous  in  their  growth,  but  also  more  independent  of  a 
soil  as  yet  sterile  and  charged  with  little  mould,  by  allowing  them  to  live  almost 
entirely  at  the  expense  of  the  atmosphere.”  And  such  is  known  experimentally 
to  be  the  case ; for  many  plants,  such  as  the  Grasses,  which  derive  little  nou- 
rishment from  the  atmosphere,  greatly  exhaust  the  soil  in  which  they  grow ; 
while  others,  with  broad  expanded  foliage,  such  as  turnips  and  mangel  wurtzel, 
rather  improve  than  impoverish  it. 

“ This  hypothesis  of  the  presence  of  a large  quantity  of  carbonic  acid  in  the 
atmosphere  at  the  epoch  of  the  coal  formation,  without  which  it  is  impossible  to 
conceive  how  any  plausible  explanation  can  be  given  of  the  origin  of  all  the  carbon 
which  now  is  fixed  in  a solid  form  in  organized  bodies,  both  fossil  and  living, 
coincides  perfectly  with  the  well-ascertained  fact,  that  terrestrial  plants  are  of  a more 
ancient  date  than  air-breathing  animals,  to  whom  so  large  a quantity  of  carbonic 
acid  would  have  been  a deadly  poison.  Thus,  it  was  not  until  after  successive  gene- 
rations of  plants  had  purified  the  atmosphere  of  its  excess  of  carbon,  and  fixed  it  in 
the  soil  in  the  state  of  coal  and  of  other  combustible  matters,  that  air-breathing 
animals,  at  first  reptiles,  and  afterwards  beasts  and  birds,  were  enabled  to  live  on  the 
surface  on  the  earth.  At  this  time  there  was  brought  about  the  state  of  equilibrium 
between  the  respiration  of  plants  and  that  of  animals  which  characterizes  the 
present  epoch,  and  which  is  perhaps  one  of  the  causes  of  the  stability  in  Ihe  forms 
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of  organic  living  beings;  as  the  variableness  of  the  atmosphere  was  not  improbably 
one  of  the  secondary  causes  of  their  former  variability.” 

(958.)  There  seems  to  be  a peculiar  fitness  in  the  selection  of  such  plants  as 
ferns,  which  will  grow  on  the  bare  and  barren  rocks,  and  especially  in  selecting 
allies  of  the  Polypodia,  that  derive  their  food  chiefly  from  the  atmosphere,  to  be 
the  chief  secondary  means  by  which  such  great  and  beneficial  works  might  be  per- 
formed. 

To  have  substituted  grasses  would  have  been  useless,  when  there  was  no  vege- 
table mould  upon  which  they  could  subsist  themselves,  and  none  of  those  animals 
existed  that  they  are  required  to  sustain.  Ferns,  of  which  few  are  eaten  by  any 
animals,  and  which,  as  may  be  seen  in  the  case  of  the  common  wall-fern,  require 
no  rich  soil  for  their  support,  seem  to  be,  of  all  other  plants,  the  fittest  for  the 
purpose. 

(959.)  This  theory,  it  is  confessed,  is  in  a great  measure  conjectural,  and 
therefore  it  has  been  given  nearly  in  its  author’s  words;  it  is,  however,  very  plau- 
sible, and  not  wholly  gratuitous.  It  accounts  for  many  things  which  are  other- 
wise unaccountable;  and,  being  based  on  established  facts,  it  involves  no  apparent 
absurdity.  It  is  a theory,  or  view,  of  certain  facts;  it  may  be  false,  but  it  appears 
to  be  borne  out  by  our  present  knowledge.  It  was  only  given  as  an  hypothesis, 
and  it  is  quoted  as  nothing  more. 

Such  a state  of  atmosphere  will  account  for  the  luxuriant  growth  of  plants 
without  mould  or  sustaining  soil;  such  a superabundance  of  carbonic  acid  well 
accounts  for  the  better  preservation  of  vegetable  remains  in  the  older  than  in  the 
newer  strata;  and  such  a source  is  the  most  reasonable  that  can  be  conjectured  as 
that  from  which  the  immense  quantities  of  carbon  could  be  derived,  which,  through 
the  medium  of  vegetables,  have  been  converted  into  coal. 

If  the  atmosphere  in  these  epochs  was  thus  laden  to  excess  with  carbonic  acid 
gas,  it  would  be  unfit  for  the  respiration  of  any  terrestrial  animals  now  known  ; 
and  there  is  negative  proof  that  none  such  then  existed,  as  no  fossil  remains  of 
any  have  hitherto  been  found. 

(960.)  The  office  of  the  ferns  and  the  other  plants  of  the  coal  formation,  and 
the  final  cause  of  their  predominance  in  that  period,  would  therefore  seem  to  be 
that,  by  their  assimilation  of  the  carbon,  and  liberation  of  the  oxygen  with  which 
it  was  combined,  they  might  purify  the  atmosphere,  and  bring  it  into  a condi- 
tion in  which  it  would  become  respirable  by  reptiles,  beasts,  and  man.  That  such 
was  the  primitive  condition  of  the  atmosphere,  and  that  it  thus  was  gradually 
purified  by  the  growth  of  plants,  seems  to  be  not  improbable,  from  the  circum- 
stance that  reptiles  and  other  cold-blooded  animals,  which  can  endure  and  enjoy  an 
atmosphere  that  would  be  fatal  to  warm-blooded  animals  and  man,  are  the  earliest 
of  which  any  fossil  remains  are  found.  That  the  atmosphere  at  first  was  very 
greatly  loaded  with  carbonic  acid,  is  probable  from  reptiles  not  appearing  until 
after  the  coal  formation ; and  that  it  required  many  successive  generations  of 
plants  to  render  it  respirable  for  birds  and  beasts,  is  also  likely,  as  it  is  not  until 
long  after  that  any  vestiges  of  these  animals  are  found. 

These  were  the  immediate  precursors  of  the  human  race,  the  sovereigns  of  a 
world  which  they  underprize,  and  of  which  they  little  know  the  wonderful  struc- 
ture and  the  surpassing  beauty.  It  is  science  which  can  alone  display  the  great- 
ness of  the  works  of  creation ; it  is  science  which  alone  can  truly  tell  how  much 
fashioning  this  earth  required  to  make  it  habitable  by  man. 
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(961.)  The  grasses  form  one  of  those  large  and  very  natural 
groups  of  plants  which,  marked  by  strongly  characteristic  features, 
have  been  universally  associated,  and  their  affinity  acknowledged 
by  the  learned  as  well  as  the  simple.  Science  has  here  done  little 
more  than  sanction  and  describe  the  boundary  which  untutored 
observation  previously  had  traced : in  some  parts,  however,  it  has 
been  drawn  anew  and  occasionally  diverted,  in  order  to  render  it 
consistent  with  itself. 

(962.)  Some  of  the  grasses  have  been  long  celebrated  for  pro- 
ducing large  seeds  and  very  nutritious  leaves,  which  for  ages  have 
formed  the  staple  food  of  domestic  animals  and  man.  These  have 
been  called  the  cereal  or  corn,  and  the  pasture  or  fodder  grasses. 
Others  are  as  remarkable  for  their  destitution  of  these  valuable 
properties,  and  are  notorious  for  their  meagre  seeds  and  innutritious 
foliage.  Hence  they  have  been  called  Carices,  from  careo,  to  be 
absent,  or  to  want.  They  are  the  sedges,  or  reed-grasses,  of  the 
farmer. 

(963.)  Gramen  was  formerly  the  common  name  for  all  the 
grasses.  But,  when  they  were  distinguished  into  two  orders,  the 
corn  and  fodder-grasses  were  alone  called  Gramina,  and  the  sedges 
were  named  Calamarice  : a collective  term  being  sought  from  their 
several  peculiarities  of  structure.  Thus,  by  some  they  were  de- 
nominated Plantce  glumacece  or  husk-flowered,  and  by  others 
Culmiferce  or  straw-stalked  plants.  But,  as  the  restricted 
use  of  the  word  Gramina  has  long  since  fallen  into  neglect,  and 
now  become  almost  obsolete,  the  two  orders  being  respectively 
called  Grarninece , and  Cyperoidece,  or  Cyperacece,  by  Jussieu,  De 
Candolle,  and  others,  the  original  Gramina  may  most  advantage- 
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ously  be  restored  to  its  former  comprehensive  signification,  and 
again  become  the  common  collective  designation  of  the  whole. 

(964.)  Our  English  word  grass  is  a very  ancient  one,  and  exists, 
with  slight  modifications,  in  all  the  Teutonic  dialects;  thus,  in 
Anglo-Saxon,  we  find  Graes  or  Gaers,  in  German  Gras,  in  Danish 
Gras,  in  Swedish  Gras,  and  in  Icelandic  Gras ; even  in  Greek 
there  is  ypamg , a word  of  exactly  the  same  meaning,  though  troa, 
not],  or  ttouj,  are  more  commonly  used. 

Chloa  (%\oa),  another  Greek  name  for  grass,  has  given  origin 
to  the  adjective  x^opog,  grass-green,  whence  Chlorine,  and  Chlorosis, 
are  derived. 

Gramen  has  been  whimsically  deduced  d gradiendo,  but  seems 
rather  to  be  connected  with  germen. 

Agrostis,  ("Aypugrig  from  Aypog,  a field,)  like  the  Saxon  ley  or 
lea,  denotes  the  plants  from  the  places  in  which  they  most  abound. 

(965.)  The  Gramina  are  the  simplest  of  the  truly  flowering 
plants,  and,  from  the  comparative  simplicity  of  their  structure, 
they  seem  to  invite  the  earliest  consideration.  They  are  readily 
distinguished  from  the  previous  class  by  bearing  evident  flowers, 
which  flowers  consist  essentially  of  ovules,  [§  969,  fig.  d,]  that 
when  ripe  become  seeds;  of  Pistilla  or  pointals  \b,  c],  and  of 
Stamina  or  chives  [a]  : these  parts  are  invested  or  covered  by 
several  series  of  modified  leaves,  called  Glumes  or  husks,  [§  971, 
b,  f,]  and  termed  collectively  a perianth  : the  glumaceous  nature 
of  the  perianth  is  one  of  the  most  distinctive  characters  between 
the  grasses  and  the  following  groups  of  flowering  plants.  From 
being  the  earliest  instances  in  which  true  flowers  are  found,  al- 
though simple  in  their  structure,  the  morphology  of  the  several  parts 
is  less  clearly  understood  than  in  the  more  elaborate  flowers  and 
fruits  of  the  subsequent  classes : for,  in  them,  the  organs  that  are 
seen  here  in  their  primary  or  rudimental  state,  become  further  de- 
veloped and  more  perfectly  evolved. 

(966.)  The  articulated,  hollow  Stipitellse  of  the  jointed  ferns, 
bring  them,  in  their  organs  of  vegetation,  the  nearest  to  the  cereal 
grasses  of  any  of  the  ferns;  and  their  organs  of  fructification, 
although  very  obscure,  still,  as  it  were  by  proxy,  introduce  the 
student  to  the  more  elaborate  and  distinct  organization  of  the 
seeds,  and  their  subservients,  which  are  found  in  the  superior 
grades.  The  fibro-vascular  stems  of  the  grasses  remind  the  physio- 
logist, both  by  their  structure  and  their  subterranean  or  creeping 
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habits,  of  the  prostrate  or  subterranean  Stipites  of  the  ferns;  and 
the  culms  or  straws  which  spring  from  them  are  analogous  to  the 
Stipitellse,  or  fronds,  previously  described. 

Siliceous  deposits  similar  to  those  found  in  the  Equisetinae,  (and 
from  which,  as  they  injure  the  mouths  of  cattle,  they  have  been  called 
shave-grasses,)  are  likewise  met  with,  but  in  a less  degree,  beneath 
the  cuticle  of  grasses;  and  the  leaves  of  one  order  of  the  Gramina, 
springing  from  the  nodi  and  surrounding  the  stem  with  a sheath, 
bear  a resemblance  to  the  vaginal  enclosures  of  the  Equiseta  which 
are  found  at  every  joint ; or  perhaps  these  annular  sheaths  are 
more  analogous  to  the  membranous  processes  or  ligulae  at  the 
bases  of  the  leaves.  Furthermore,  certain  arborescent  grasses, 
as  the  bamboos,  raise  their  stems  above  the  surface  of  the  earth,  in 
like  manner  as  do  the  arboreous  ferns,  and  are  met  with  in  tropical 
countries,  even  exceeding  many  trees  in  height. 

(967.)  The  internal  structure  of  the  subterranean  stems  of 
grasses,  and  that  of  their  superterranean  culms,  consists  of  a mass 
of  cells  traversed  by  tubular  vessels,  some  corpusculiferous,  some 
false  tracheae,  and  some  true  spirals ; which  latter  tubes  were, 
in  the  previous  class,  either  entirely  absent  or  rarely  found,  or,  il 
present,  few  in  number,  and  in  a very  rudimentary  condition.  At 
each  joint,  whenever  joints  are  found,  the  fibres  interlace  and 
form  a solid  knot,  which  remains,  as  it  does  in  the  Preles,  even 
after  the  development  of  the  neighbouring  parts  has  formed,  as  in 
them,  a cavity  in  each  internodium.  From  the  knots  the  leaves 
spring,  and  by  their  bases  enclose  the  culm  with  a sheath-like  ex- 
pansion or  vagina,  which  in  the  one  order  is  entire,  in  the  other 
cleft  [§  969,  c;  a];  the  tubular  vessels  run  in  right  lines,  or  nearly 
so,  from  the  exsertions  to  the  points  of  the  leaves,  without  any  in- 
terweaving or  reticulation  ; at  the  lower  part  of  the  culms  the  nodes 
are  usually  much  nearer  together  than  in  the  upper;  and  from  those 
which  are  beneath  the  ground,  roots  spring,  which  always  regulate  the 
supply  of  food  to  the  plant  as  drawn  from  different  depths ; and, 
however  deeply  the  seeds  may  be  sown,  will,  if  they  grow  at  all, 
bring  the  chief  roots  as  near  the  surface  of  the  soil  as  those  ot 
seeds  which  have  originally  been  placed  at  a proper  depth.  In  the 
axillae  of  the  leaves,  buds  are  likewise  formed ; those  which  are 
produced  below  the  surface  of  the  soil  become  developed,  and 
serve  to  form  the  large  tufts  of  culms  for  which  the  more  prolific 
grasses  are  notorious.  The  increase  by  these  offsets,  which  often 
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takes  place  to  a vast  extent,  is  called  tillering:  and  hence  it  is 
that  one  grain  of  wheat  will  often  produce  twenty,  thirty,  forty,  or 
even  fifty,  or  one  hundred  culms,  each  bearing  sixty,  seventy, 
eighty,  or  one  hundred  grains  ; a most  prodigious  increase.  A 
tuft  of  grass  is  thus  very  similar  to  a compound  bulb,  such  as  the 
garlic,  the  coats  of  which  have  been  loosened  or  become  obsolete. 
The  general  axis  of  the  plant  is  abortive,  and  therefore  all  the  leaves 
and  flowerstalks,  which  indeed  form  the  culms  or  branches,  are 
sessile  on  the  subterranean  rhizoma.  Often  the  rhizoma,  still  pros- 
trate, is  lengthened,  as  in  the  Irises  and  the  Ferns,  and  the  culms 
or  branches  spring  up  at  intervals  from  the  nodi,  as  in  the  plants 
referred  to,  while  again,  on  the  other  hand,  the  rhizomata  occa- 
sionally become  erect,  and  arborescent,  like  both  palms  and 
pines ; and,  when  the  aerial  buds  are  developed  in  the  axillae  of 
their  leaves,  they  are  even  furnished  with  branches,  as  in  the 
bamboos. 

(968.)  The  grasses  have  been  said  to  be  less  truly  endogenous 
than  any  other  monocotyledonous  plants.  This  assertion  is,  how- 
ever, scarcely  correct,  and  probably  arose  from  not  sufficiently 
attending  to  the  distinction  between  the  culms  or  branches,  and 
the  rhizomata  or  true  stems  ; for  the  underground  stems,  even  of  the 
herbaceous  grasses,  have  the  unstratified  structure  of  the  palms  and 
ferns ; and  as  to  the  internal  similitude  of  the  arboreous  stems  of 
the  bamboos  there  can  be  no  doubt.  Their  external  conical  form, 
resulting  from  the  development  of  their  lateral  buds  as  branches, 
is,  however,  an  important  deviation  from  the  normal  appearance 
of  the  Endogence,  and  is  probably  alluded  to  by  Agardh ; but 
even  this  aberration  is  not  peculiar  to  the  grasses. 

(969.)  The  fistulous  culms  in  one  order  cause  the  tubular 
vessels  to  be  arranged  in  a circle  round  the  central  cavity,  as  in 
the  Stipitellse  of  the  Equiseta ; but  even  in  them  the  whole  at  first 
was  solid,  and  the  inter-articular  vacuity  is  caused  by  the  growth 
of  the  fibrous  tissue  being  more  rapid  than  that  of  the  cellular 
parenchyma;  to  which  parallel  instances  might  be  cited  from  other 
Endogenous  and  Exogenous  plants;  as  the  common  onion,  the 
hemlock,  and  most  umbelliferae.  In  the  sedges,  the  culms,  which 
in  the  other  grasses  become  hollow,  always  remain  solid,  and, 
at  the  imperfect  nodi  which  occasionally  are  found,  there  are  no 
diaphragms,  so  that  they  would  seem  to  have  been  arrested  in 
the  progress  of  their  development,  or  to  be  forerunners  of  their 
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more  highly  developed  associates.  That  the  sedges  are  the  least 
perfect  of  the  two  orders  into  which  the  Gramina  have  been  distri- 
buted is  evident,  not  only  from  the  structure  of  their  mature  stems 
being  analogous  to  that  of  the  infant  form  of  their  allies  ; but  also 


Car  ex  pendula. 

Upper  part  of  the  culm,  shewing 
the  superior  position  of  the  Stamini- 
ferous  spikes  and  the  inferior  of  the 
Pistilliferous  ones,  the  linear  vena- 
tion of  the  leaves,  the  entire  sheaths, 
and  the  absence  of  ligulae. 

(a)  Staminiferous  flowers,  with 
erect  innate  anthers. 

(b)  Pistilliferous  flowers  enlarged, 
to  shew  the  germen  or  ovary  style, 
the  three  plumose  stigmata,  and  the 
keeled  bracteae. 

(c)  The  double  scale  at  the  base 
of  the  fertile  flower. 

(d)  The  fruit  enlarged,  and  cut 
transversely. 


from  the  much  more  rudimental  state  of  their  floral  organs ; the 
modified  leaves  or  bractese,  which  are  external  to  the  essential  parts, 
being  in  fewer  series,  and  often  reduced  to  the  condition  of  hairs  or 
bristles.  These,  and  other  important  differences  in  structure,  have 
led  botanists  to  confirm  the  popular  division  of  the  grasses  into  two 
orders,  the  Cyper'uidece  and  Graminece  of  Jussieu,  the  Cyperacece 
and  Graminece  of  De  Candolle,  the  Cyperales  and  Graminales  of 
the  present  system. 

(970.)  Although  the  culms  or  branches  in  the  Cyperales  or 
sedges  are  knotless,  their  true  stems  or  rhizomata  have  nodes,  which 
become  occasionally  swelled  into  tubers  [§  984,  b]  ; and,  as  the 
leaves  and  flower-stalks  both  spring  from  the  crown  of  the  root,  the 
latter  resemble  the  scapes  of  many  bulbous  plants,  or  are  rather 
analogous  to  the  upper  parts  of  the  culms  of  the  Graminales,  in 
which  the  nodes  become  more  and  more  distant,  and  the  internodia 
lengthened,  until  the  inflorescence  begins,  when  the  axis  is  again 
reduced,  and  the  modified  foliage  converted  into  flower  and  fruit. 
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As  the  more  important  organs  which  are  common  to  both  orders 
are  most  easily  demonstrated  in  the  latter,  the  following  detail 
will  refer  especially  to  the  Graminales,  and  the  peculiar  charac- 
teristics of  the  sedges  will  be  subsequently  described. 

(971.)  Towards  the  upper  part  of  the  culm  in  grasses  where 
the  nodes  are  more  distant,  and  the  internodia  lengthened,  the 
leaves  become  much  smaller,  and  are  at  length  so  far  contracted 


a.  Avenu  sativa.  (ci)  Panicle  of  flowers,  with  a locusta  separate. 
b.  One  flower  separated,  (a, a)  The  two  valves  of  the  glumelle.  (b) 

The  stamina.  (c)  The  pistil.  (cl)  A stamen  separate,  to  shew  its 
filament  and  anther.  ( e ) The  pistil,  separate.  ( d ) The  valves  of  the 
glume,  d.  The  lower,  and  e the  upper,  partof  the  culms  of  Oryza  sativa. 
p.  A flower  shewing  (a),  the  two  glumes,  and  (4),  the  two  glumellaj. 

Aflower  with  the  husks  removed,  shewing  (a,  a),  the  six  stamina. 

(6)  The  two  pistils,  at  the  base  of  which  are  the  glumellulse  or  nectary 
scales* 

and  changed  in  appearance,  that  their  names  are  also  changed  : 
they  are  called  bractece,  or  more  commonly  glumes  (glumse),  or 
husks.  Within  these  glumes,  when  present,  are  contained  the 
organs  of  reproduction. 

(972.)  These  glumes  or  husks,  consisting  of  one  or  more  bractece 
or  valves,  sometimes  called  Spathce,  either  spring  immediately  from 
an  undivided  culm  (a  simple  axis)  or  rachis,  when  they  are  said 
to  form  a spike,  or,  if  stalked,  a racemus ; when  they  are  set  more 
or  less  diffusely  on  a branching  axis  or  compound  rachis,  they  are 
said  to  form  a panicle,  which  may  be  either  co-arctate  [§  971,  fig.  E,] 
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or  diffuse,  [a.]  Each  division  of  the  spike  or  panicle,  i.  e.  the 
collection  of  two  or  more  florets  in  the  glume,  is  called  a spikelet 
(spicula)  or  locusta,  [§  971,  fig.  a,  d,  f.] 

(973.)  The  spikelets  or  locustse  may  either  be  one,  two,  three,  or 
many  flowered  ; the  inner  and  finer  bracteae  are  called  the  glumella; , 
[§  1005,  /e,]  and  the  valves  or  pieces  of  which  they  are  composed, 
palea-  or  spathellce.  Within  the  Glumse  and  Glumellae  are  found,  in 
general,  two  smaller  scales,  [§  1 005,  wi,]  which  have  been  called  the 
Glurnellulce,  Spathellulce , or  Lodicules ; and  these  immediately 
surround  the  fruit.  The  Gluma  is  called  a calyx,  the  Glumella  a 
corolla,  and  the  Glumellula  a nectary,  by  Linnaeus  and  Smith. 

(974.)  Formerly  these  three  series  of  coverings  were  likened  to, 
and  named  after  those  organs  in  more  highly  developed  plants,  to- 
wards which  they  are  transitions  from  ordinary  leaves;  but,  as  they 
are  distinct  in  character,  it  is  better  they  should  have  also  different 
names;  and  their  analogy  to  calyx,  corolla,  and  nectary,  is  quite 
as  evident  now  that  the  Glumes,  Glumelles,  and  Glumellules,  are 
considered  what  they  are,  viz.  gradations  of  bracteae,  as  when  they 
were  assumed  to  be  what  they  are  not,  viz.  sepals,  petals,  and  so 
forth. 

(975.)  From  the  valves  of  the  glumes  and  the  glumellules  are 
sometimes  continued  thin  hair  or  thread-like  processes,  which,  if 
they  are  evident  continuations  of  the  nerves  of  the  bracteae,  and 
are  exserted  from  the  margin,  are  called  bristles  (setae)  ; if  they  are 
not,  but  arise  from  the  base  of  the  glumes,  or  leave  the  expansion 
before  arriving  at  the  edge,  they  are  called  awns  (aristae,)  1005, 
c,  c,  LJ 

(976.)  Those  organs,  which  in  the  ferns  are  only  evident  after 
the  granules  begin  to  vegetate,  and  which  are  probably  in  them 
produced,  not  educed  by  germination,  exist  in  the  fruit  of  the 
grasses  previous  to  its  separation  from  the  parent  plant,  and  con- 
stitute the  contents  of  these  fruits,  true  seeds  of  that  kind  called 
grains,  whence  these  vegetables  have  been  by  some  denominated 
grain-bearing  or  graniferce. 

(977.)  The  divisions  of  the  rachis  or  extremity  of  the  common 
axis,  which  bear  flowers,  are  called  peduncles  ( pe  lunculi ,)  oi 
flower-stalks,  and  the  ends  of  the  peduncles  or  the  points  of  the 
rachis  whence  the  flowers  spring,  are  called  receptacles,  thalami, 
or  bases. 

(978.)  The  organs  previously  foreshadowed,  but  here  present,  arc. 
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first,  the  chives  or  stamina,  which  are  situated  within  the  Glumelles. 
They  consist  of  a thread  called  a filament  ( filamentum ,)  which 
supports  a two-celled  case  or  theca,  called  an  anther  or  summit, 
within  which  are  numerous  small  cellules,  termed  pollen,  each  of 
which  is  a minute  membranous  bag,  containing  a substance  of 
different  degrees  of  fineness  and  tenacity,  which  has  been  named 
the  fovilla. 

(979.)  In  some  florets  no  further  organs  are  found,  and  such 
florets  are  termed  staminiferous  or  barren  [§  969,  fig.  c]  ; but  in 
other  flowers  a central  body  is  perceived  [§  969,  b ; 984,  h],  called 
the  Pistil  or  Pointal,  from  its  occasional  pestle  shape  and  occa- 
sional pointed  extremity.  The  base  of  this  pistil  is  in  general 
tumid,  and  is  called  the  germen  or  ovary  ; from  it  rises  a column 
of  greater  or  less  extent,  denominated  the  style,  which  is  crowned 
by  a capital  named  the  stigma.  Sometimes  the  style  is  absent,  and 
then  the  stigma  is  said  to  be  sessile  on  the  ovary.  If  the  floret 
contains  a pistil  only,  it  is  said  to  be  a Pistilliferous  or  pistil- 
bearing flower  ; and,  when  both  stamens  and  pistils  arise  from 
the  same  receptacle,  the  flower  is  said  to  be  mixed  or  united. 
With  regard  to  relative  situation,  the  stamens,  when  in  the  same 
flower  with  the  pistils,  are  exserted  from  the  rachis  or  receptacle 
below  the  germen  ; and  this  disposition  is  said  to  be  hypogynous. 

(980.)  The  germen  or  ovary,  which  becomes  the  fruit,  consists 
of  an  ovule  or  ovules,  which  are  the  rudiments  of  future  seeds,  and 
of  an  outer  covering  named  the  pericarp,  which  in  the  cereal  grasses 
adheres  very  closely  to  the  seed ; the  fruit  hence  receives  the  name 
of  caryopsis,  a word  (derived  from  Kcipva  and  i tylC))  signifying  a re- 
semblance to  a seed,  in  reference  to  the  obscurity  of  this  seed- 
vessel  leading  many  to  suppose  it  to  be  absent,  and  to  believe  the 
seed  to  be  uncovered.  In  the  sedges  the  pericarp  does  not  adhere 
to  the  seed,  and  hence  their  fruit  is  called  an  Achenium.  When, 
during  the  economical  process  of  converting  corn  into  flour,  the 
pericarp  is  separated  by  mechanical  means,  it  constitutes  bran. 

(981.)  The  seed  consists  of  several  other  parts,  some  of  which 
are  only  in  a rudimentary  state  in  grasses;  and  hence  their  descrip- 
tion shall  be  deferred  until  they  are  more  fully  evolved.  The  other 
organs  which  now  need  demonstration  are,  first,  a minute  body 
called  the  Pmbryo  or  plantule,  and  a reservoir  of  food  laid  up  for 
its  support  during  the  infantile  period  of  its  growth,  which  bag  of 
starch  is  called  the  Albumen,  984.]  Sometimes  it  includes  the 
embryo,  at  others  the  embryo  is  free. 
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(982.)  The  embryo  itself  consists  of  one,  or  rarely  two  half-leaf- 
like scales,  which  are  called  cotyledons , and  of  a gemmula,  and  a 
radicula,  minute  organs  destined  to  become  the  future  stem  and 
root.  In  the  grasses,  the  radicula  is  enclosed  in  a sheath,  which 
is  called  the  root-case  or  Coleorhizon,  and  all  plants  which  have 
the  radicule  thus  enclosed  are  termed  isVirfo-rhizous. 

(983.)  These  are  all  characters  of  importance  in  the  systematic 
arrangement  of  the  plants  in  which  they  are  found,  for  by  the 
most  general  ones  the  Gramina  are  associated  with  the  other 
classes  to  which  they  are  naturally  allied,  and  by  modifications  of 
the  more  special  ones  they  are  distributed  into  orders,  sections, 
types,  and  genera,  analogous  to  the  divisions  that  have  been 
illustrated  in  the  preceding  groups. 

cvpxsxcai.es. 

(984.)  This  order  includes  all  those  grasses  or  grass-like  plants 
in  which  “ the  embryo  is  within  the  Albumen,  one  or  more  series 


a . Cy per  us  ro  fundus.  («)  Lower  part  of  the  stem.  (4)  Sertulate 

inflorescence,  (c)  Tubers  formed  by  hypertrophied  underground  culms. 
(/)  Bractese  or  glumes,  side  view.  ( d ) Back  view.  c.  Carex  arennria, 
shewing  its  creeping  stem,  imbricate  glumes,  and  spicate  inflorescence. 
( g ) Glume.  (/j)  Essential  organs  of  the  flower,  viz.  stamina  and  pistil, 
shewing  its  ovary,  style,  and  three  stigmata.  (e)  Imbricated  glumes  of 
Carex  hirta.  Unlettered  figure,  n section  of  the  seed  of  Scirpus  supinus, 
shewing  the  Albumen,  including  the  Embryo. 
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of  the  glumaceous  perianth  suppressed,  the  leaf  sheaths  entire,  and 
destitute  of  ligulae,  and  the  culms  solid,  angular,  and  knotless.” 
The  absence  of  nodes  from  the  stems  of  the  sedges,  if  not  abso- 
lutely universal,  is  very  nearly  so,  and,  from  the  facility  of  applica- 
tion, this  has  long  been  one  of  the  most  popular  diagnostics. 
Among  the  Romans  its  acknowledged  truth  gave  rise  to  the  com- 
mon proverb,  ‘nodum  in  scirpo  quseris:’  in  scirpus  sylvaticus, 
however,  imperfect  knots  are  found.  Although  differing  in  the 
above  characteristic  particulars,  the  sedges  (Calamarise  of  Linnseus,) 
agree  with  their  immediate  allies,  the  grasses,  in  the  husky  nature 
of  the  bracteae  that  form  their  floral  integuments,  which  are  hence 
called  glumes  in  both  orders  ; the  outer  bracteae  of  each  floret  or 
spikelet  is,  in  the  sedges,  always  solitary,  i.  e.  they  have  one-valved 
glumes  which  overlie  each  other  like  gutter-tiles,  and  hence  in  their 
disposition  said  to  be  imbricated,  [§  969  and  984.]  From  the  axillae 
of  the  glumes  the  stamina,  variable  in  number,  but  generally  three, 
and  the  pistilla  usually  arise,  sometimes  uncovered  by  any  further 
floral  integuments,  sometimes  with  the  inner  bracteae,  Spathellules 
or  Glumellules,  developed  in  the  form  of  bristles  ( setae ,)  and  even 
evolved  as  scales  ( palece ) like  the  Spathellules  of  the  grasses ; 
yet  even  here  the  Glumellule  consists  of  only  a single  valve,  or,  if 
of  two,  they  are  united,  as  in  Carex,  984,  g.~\ 

(985.)  The  florets,  as  in  the  other  grasses,  may  be  either  stami- 
niferous,  pistilliferous,  or  united,  and  the  stamens  and  bracteae, 
being  all  seated  below  the  germen,  are  said  to  be,  as  before  explained, 
hypogynous.  In  some  of  the  sedges,  the  separated  florets  grow  on 
the  same  plant,  although  the  stamens  and  pistils  are  not  in  the  same 
flower,  when  they  are  said  to  be  monoecious,  or  dwelling  in  one 
house:  at  other  times  the  separation  is  still  more  complete;  one 
individual  plant,  bearing  only  staminiferous  florets,  and  another  of 
the  same  species  only  pistilliferous,  when  they  are  said  to  be  dwelling 
in  two  houses,  or  to  be  dioecious.  The  germen  contains  a single 
ovule:  hence  the  ovary  is  one-seeded,  (or  monospermous,)  and  the 
seed-vessel  (pericarpium)  being  separable  from  the  seed,  is  called 
an  achenium ; occasionally  the  valves  of  the  glumelle  are  persistent; 
and,  if  they  become  partially  succulent,  the  fruit  has  been  called, 
though  improperly,  a subdrupaceous  achenium.  The  seed  is  erect 
in  its  pericarp,  and  consists  of  an  albumen,  which,  from  its  sur- 
rounding the  embryo,  is  called  perisperm. 

(986.)  This  order  contains  two  sections,  which  differ  in  having 
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the  one  united,  the  other  separated  flowers.  From  the  normal 
genera,  Cyperus  and  Carex,  these  sections  are  named  the  Cyperince 
and  Caricince. 


C YPERIN  AS. 

(987.)  The  genera  included  in  this  section  are  indicative  of  two 
grades  of  development,  and  hence  they  are  distributed  into  two 
types.  In  the  paper-reed  {Papyrus),  the  Galingale  {Cyperus), 
and  their  immediate  allies,  the  united  florets  are  destitute  of  glu- 
melles ; while  in  the  rush-sedge  {Seirpus,)  the  wool-bearer 
{Eriophorum,)  and  others,  the  flowers,  although  still  united,  differ 
in  having  the  glumelles  present,  with  form  of  hypogynous  hairs  or 
bristles,  of  different  lengths,  with  which  the  germen  is  surrounded. 
These  two  types  are  called  the  Papyrace*  and  Scirpace.e,  from 
Papyrus  and  Seirpus,  the  most  familiar  examples  they  respectively 
afford. 

(988.)  Papyraceal  The  Papyrus  antiquorum  is  a plant  of 
classical  celebrity ; as  from  it  the  Egyptian  papyrus,  and  the  chief  of 
the  paper  used  by  the  ancients,  was  procured;  and  the  manufacture, 
though  now  obsolete,  was  continued  to  the  beginning  of  the  eleventh 
century.  Babeer,  the  Syriac  name,  is  said  to  be  the  root  of  the 
Greek  and  Latin  words  wanvpog  and  papyrus,  and  of  the  English 
paper.  The  former  uses  of  this  plant  were  many.  Antigonus  is  re- 
corded to  have  had  the  ropes  and  cables  of  his  fleet  made  from  the 
stalks.  Pliny  says  that  boats  were  constructed  of  it,  and  Bruce 
confirms  this  statement;  for  he  says  that  in  Abyssinia  they  have  no 
other  vessels.  The  Papyrus  is  indigenous  to  Ethiopia  and  Egypt, 
and,  although  generally  preferring  stagnant  waters,  Bruce  found  it 
growing  in  the  rapid  course  of  the  Jordan;  and  he  there  remarked 
that  it  constantly  opposed  one  of  the  angles  of  its  stem  to  the  cur- 
rent, as  if  to  elude  the  violence  of  the  waves.  The  roots  of  papyrus 
were  chewed  for  the  pleasant  juice  they  yield,  and  the  Egyptians 
used  to  roast  their  stalks,  and  eat  the  soft  pulpy  matter  they  con- 
tain. Matthiolus  recommended  the  introduction  of  small  portions 
into  fistulse  as  tents. 

(989.)  Cyperus  is  a very  large  genus,  containing  upwards  of 
250  known  species,  very  few  of  which  are  either  esculent,  or  ot 
much  value  as  medicines  or  in  the  arts. 

C.  esculintus  (the  Souchet  comestible  of  the  French,)  bears 
tubercles  about  the  size  of  nuts  on  its  underground  stem,  that  are 
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replete  with  starch;  and  in  many  places,  as  in  Egypt  and  Manilla, 
they  are  much  eaten.  When  roasted,  they  have  been  used  as  a 
substitute  for  coffee.  C.  longus  and  rotundus  are  both  good  sto- 
machics. The  roots  of  the  former  have  a pleasant  smell  of  violets, 
but  they  are  too  bitter  to  be  eaten  in  any  quantity.  One  of  these 
plants  is  said  to  have  been  the  icwupog  of  Dioscorides ; and,  from  its 
reputed  aphrodisiacal  powers,  it  received  its  name.  Major  General 
Hardwicke  states,  that  the  roots  of  C.  rotundus  have  been  given 
with  benefit  in  cholera:  the  native  practitioners  call  it  Mootha- 
ghas.  Nagur-mootha,  the  roots  of  which  the  Indian  damsels  use 
for  cleaning  and  perfuming  their  hair,  is  the  Cyperus  perennis. 
C.  juncifolius  is  said  by  Ainslie  to  be  both  diaphoretic  and  diure- 
tic; and  C.  articulutus  is  esteemed  in  Guinea  as  a vermifuge. 
The  nut-grass  of  the  West  Indian  planters  is  the  C.  hydra.  This 
plant  is  the  pest  of  the  sugar-grounds,  as  it  overruns  them,  and 
renders  the  canes  barren.  The  subterranean  tubercles  of  various 
species  of  Cyperus,  especially  C.  esculentus,  contain  a considerable 
quantity  of  oil,  to  which  they  owe  their  nutty  flavour  and  fragrant 
smell. 

(990.)  Schcenus,  derived  from  (j^oivoq,  a rope  or  cord,  because 
from  these  plants  cables  and  cordage  once  were  made,  is  a generic 
name  now  given  to  a large  group  of  sedges  of  no  very  great 
economical  importance:  they  abound  on  the  banks  of  water- 
courses, and  in  wet  cold  lands,  and  thus  afford  a scanty  pasturage 
where  better  grasses  will  not  grow.  Schcenus  or  Cladium  mariscus 
flourishes  in  vast  profusion  in  the  fenny  parts  of  Cambridgeshire: 
there  hundreds  of  acres  may  be  seen  covered  with  this  plant,  and 
with  it  all  the  fires  are  constantly  lighted  in  Cambridge,  and  in  the 
neighbouring  towns. 

(991.)  Scirpacete.  Scirpus,  another  large  genus,  includes  the 
bullrush  (S.  lacustris),  with  many  other  rush-sedges,  some  of 
which,  such  as  the  £.  maritimus,  that  grows  abundantly  in  the 
salt  marshes,  are  much  relished  by  cattle.  S.  or  Eleocharis  cces- 
pitosus,  the  deer’s-hair  turf,  forms,  according  to  Hooker,  the 
principal  food  of  sheep  and  kine,  in  the  Scottish  highlands,  for 
about  three  months  in  the  spring  of  every  year.  Scirpus  tuberosus 
is  the  Pi-tsi,  or  water-chesnut,  of  the  Chinese:  it  is  there  culti- 
vated in  tanks,  which  are  regularly  manured,  and  the  water  at 
intervals  drawn  off.  The  tubers  are  eaten  both  raw  and  cooked, 
and  are  esteemed  both  as  food  and  medicines.  Withering  says 
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that  the  roots  of  our  S.  maritimus  are  esculent,  and  that  they  have 
been  ground,  and  used  instead  of  flour,  in  times  of  scarcity.  The 
leaves  of  several  of  the  sedges  are  employed  under  the  names  of 
rushes,  especially  the  S.  lacustris  or  bull-rush,  for  making  chair- 
bottoms,  matting,  and  other  domestic  purposes. 

(992.)  Eriophorum,  the  cotton-grass  or  wool-bearer,  is  very 
common  on  most  of  our  bogs  and  moors.  Several  of  the  species 
are  very  elegant  plants,  bearing  in  their  spikes  of  flowers  long 
tufts  of  silky-looking  hairs.  In  Lapland  this  vegetable  silk  is 
woven  into  various  fabrics,  and  it  is  used,  both  there  and  elsewhere, 
as  stuffing  for  mattresses  and  pillows.  E.  polystachion,  the  bog- 
flax,  is  a popular  remedy  in  cases  of  epilepsy. 

(993.)  The  types  Scirpucece  and  Papyracece,  which  differ  in  the 
presence  and  absence  of  rudimentary  glumelles,  the  latter  having 
none,  and  the  former  having  them  in  the  state  of  hairs  or  bristles, 
are  associated  to  form  the  section  Cyperince,  their  united  flowers 
being  the  common  collective  sign. 

CARICINjE. 

(994.)  In  Carex,  Trasus,  Kobresia,  and  Uncinia,  the  flowers 
are  separated;  the  stamina  and  pistilla  being  situated  in  different 
flowers,  either  on  the  same  or  on  different  plants;  the  glumelles 
also,  which  in  the  Cyperince  were  either  wholly  absent,  or  only 
produced  in  the  form  of  hairs,  are  here  developed  as  true  valves, 
which  in  Carex  invest  the  germen,  and,  being  persistent,  afford  it 
an  adventitious  tunic. 

(995.)  Caricace®.  Carex  is  the  largest  and  most  important 
genus  included  in  this  type,  which  stands  alone  in  the  section 
Caricince  ; the  distinctive  characters  of  which  are  common  to  both. 
The  Carices  are  for  the  most  part  homely  looking  plants,  growing 
chiefly  in  wet  and  swampy  soils : they  are  the  especial  inhabitants 
of  bogs,  fens,  marshes,  and  moist  woods,  where  they  yield  a very 
coarse  grass,  that  is  sometimes  resorted  to  in  scarce  seasons,  and 
in  barren  situations,  as  fodder  for  cattle.  Their  chief  value  con- 
sists in  their  flourishing  in  tracts  on  which  no  other,  or  at  least  no 
richer  grass,  would  grow.  The  chief  economical  purposes  to 
which  the  Carices  have  been  applied,  are  as  coverings  for  the 
Florence  oil  and  wine  flasks,  and  to  put  between  the  staves  of 
casks,  to  make  them  tight.  Carex  leaves  form  the  common  liga- 
tures with  which  hops  in  Kent  and  Sussex  are  tied  to  the  poles;  and 
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in  Lapland  the  leaves  of  Carex  sylvatica,  and  perhaps  some  other 
species,  are  combed  and  dressed  as  flax  is  in  this  country,  and 
used  as  a warm  lining  or  stuffing  for  gloves  and  shoes ; and  Lin- 
naeus says  that,  thus  protected,  the  limbs  of  the  Laplanders  are 
never  frost-bitten,  notwithstanding  the  severity  of  the  climate. 

(996.)  The  roots  of  Carex  arenaria  are  reputed  to  be  diapho- 
retic, and  to  be  possessed  of  demulcent  and  alterative  powers. 
They  are  collected  on  the  continent,  and  known  under  the  name  of 
German  sarsaparilla.  The  roots  of  C.  disticlia  and  hirta,  which 
have  similar  qualities,  are  mixed  with  those  of  C.  arenaria,  and 
are  administered  with  advantage  in  rheumatic  and  cachectic 
affections. 

(997.)  The  Caricince  and  Cyperinae,  which  differ  in  having  the 
latter  united,  and  the  former  separated  flowers,  agree  in  the  more 
general  characteristics  pointed  out  in  [§984],  and  form  collectively 
the  order  Cyperales.  The  Linnean  term  Calamarice  is  untenable, 
as  the  genus  Calamus  is  a palm,  and  none  of  the  sedges  are  reeds : 
and  De  Candolle’s  modification  of  Jussieu’s  Cyperoidese  is  objec- 
tionable, as  having  the  termination,  which  is  here,  for  the  sake  of 
perspicuity,  restrained  to  the  subordinate  types. 

GRAIVHrJALES,  OR  POALES. 

(998.)  The  true  grasses,  as  they  are  sometimes  called,  to  distin- 
guish them  from  the  sedges,  (which,  although  grasses,  do  not  fatten,) 
are  well  characterized  as  an  order,  by  the  reverse  development  of 
almost  every  part,  the  general  structure  of  which  associates  them 
with  the  Cyperales.  Thus,  in  the  Graminales  the  culms  are  round, 
hollow,  and  jointed,  instead  of  being  angular,  solid,  and  jointless; 
the  leaf-sheaths  are  slit  and  furnished  with  ligulee,  instead  of  being 
entire  and  exligulate ; the  bractese  are  developed  in  several  series, 
and  evolved  as  perfect  glumes,  instead  of  being-  few  in  number  and 
in  a rudimentary  state;  the  pericarp  is  adherent  to  the  seed,  so  that 
the  fruit  becomes  a caryopsis,  instead  of  being  separable  and  forming 
an  achenium;  and  in  the  last  place,  the  lenticular  embryo  is  external 
to  the  albumen,  instead  of  being  enclosed  within  it. 

(999.)  These  strongly  marked  features,  which  associate  the  true 
grasses  to  form  the  order  Graminales,  and  distinguish  them  so  clearlv 
from  all  other  plants,  render  their  subordinate  distribution  into 
types  and  sections  more  difficult  than  in  other  groups  where  less 
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uniformity  prevails,  and  in  which,  though  the  general  characters 
agree,  their  agreement  is  less^exact.  It  may  however  be  observed, 
that  for  some  of  the  most  important  purposes  of  natural  arrangement, 
such  as  the  predication  of  the  properties  of  unknown  plants,  sub- 
ordinate distribution  is  less  necessary  and  of  less  consequence  in 
the  Graminales  than  in  other  orders  of  equal  extent,  where  vast 
differences  occur  in  the  habits,  qualities,  and  uses  of  the  minor  groups 
they  comprehend;  for  here  the  greatest  similarity  pervades  the 
whole.  Thus,  all  the  genera  afford  food  to  animals;  the  leaves 
form  pasturage  for  cattle,  the  smaller  seeds  are  the  chief  support 
of  birds,  and  the  larger  the  staple  sustenance  of  man:  and,  out  of 
nearly  two  thousand  species,  scarcely  more  than  one  is  really 
unwholesome. 

(1000.)  The  Graminales  have  been  popularly  distinguished  into 
corn  and  fodder  grasses  (Gramina  cereulia  et pascualia);  but  these, 
although  useful  distinctions  in  an  agricultural  point  of  view,  as 
indicating  the  chief  purposes  to  which  the  multitudinous  species 
are  applied,  are  not  founded  upon  any  structural  differences,  and 
therefore,  as  systematic  sections,  cannot  be  adopted  or  defended. 

Many  of  the  present  cereal  grasses  once  yielded  seeds  unfit  for 
food;  and  several  of  those  now  used  for  pasture  only  might  have 
their  seeds  converted  into  corn;  indeed,  some,  as  the  Zizania 
fiuitans,  will  probably  before  long  be  naturalized  to  this  country, 

and  change  our  marshes  into  corn-fields. 

(1001.)  But,  although  not  essentially  necessary,  on  account  of  difference  in 
properties,  to  distribute  this  order  into  minor  groups,  it  is  convenient,  for  practical 
purposes,  that  some  subordinate  distribution  of  the  genera  should  be  made.  Many 
schemes  have  been  proposed,  but  it  is  doubtful  whether  any  hitherto  devised  will 
be  generally  adopted.  The  sections  recommended  by  Dr.  Brown  are  unobjec- 
tionable as  far  as  they  go ; and,  when  more  ample  details  than  have  yet  appeared 
are  published,  his  plan  may  probably  supersede  the  one  here  given,  which  has 
chiefly  its  simplicity  to  recommend  it. 

(1002.)  According  to  the  views  of  Brown,  the  true  grasses  should  be  distin- 
guished into  two  large  groups  or  sections,  one  of  which,  from  the  genus  Poa,  or 
meadow-grass,  he  calls  Poacece,  and  the  other,  from  the  genus  Panicum , he 
terms  Panicei z.  The  Panice*  are  to  be  known  “ by  having  always  a locusta  of 
two  flowers,  of  which  the  lower  or  outer  is  uniformly  imperfect,  being  either 
staminiferous  or  neuter,  and  then  not  unfrequently  reduced  to  a single  valve.” 
u The  second  tribe,  Poacece , is  more  numerous  than  Panice*,  and  comprehends 
the  greater  part  of  the  European  species,  as  well  as  certain  less  extensive  genera 
peculiar  to  equinoctial  countries  ; it  extends  also  to  the  highest  latitudes  in  which 
phwnogamous  plants  have  been  found:  but  its  maximum  appears  to  be  in  the 
temperate  climates  considerably  beyond  the  tropics.  The  locusta  in  this  tribe  may 
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consist  of  one,  two,  or  many  flowers,  and  the  two-flowerecl  genera  are  dis- 
tinguished from  the  Paniceae  by  the  outer  or  lower  floret  being  always  perfect, 
the  tendency  to  imperfection  in  the  locusta  existing  in  opposite  directions,  in  the 
two  tribes.  In  conformity  with  this  tendency  in  PoacetE,  the  outer  valve  of  the 
perianthium  in  the  single-flowered  genera  is  placed  within  that  of  the  gluma,  and 
in  the  many-flowered  locusta  the  upper  flowers  are  frequently  imperfect.  There 
are,  however,  some  exceptions  to  this  order  of  suppression,  especially  in  Arundo 
Phragmites,  Campulosus,  and  some  other  genera  in  which  the  outer  flower  is 
also  imperfect ; but  as  all  of  these  have  more  than  two  flowers  in  their  locusta, 
they  are  still  readily  distinguished  from  Panicete.’’  ( Flind . Voy.  App.) 

(1003.)  Link,  Ivunth,  Bartling,  Palisot  de  Beauvois,  and  others,  have  con- 
structed various  systems  for  the  subordinate  distribution  of  the  grasses;  and, 
although  the  question  has  not  been  settled  by  their  labours,  they  have  collected 
materials  which  will  be  of  the  greatest  use  to  all  systematic  graminologists.  The 
method  proposed  by  De  Beauvois  is  very  ingenious,  but  it  is  too  artificial  for  a 
natural  arrangement,  and  less  simple  as  an  index  than  the  Linnaean  clue. 

As  the  plans  of  the  three  former  are  more  natural  than  that  of 
the  latter,  it  is  therefore  upon  them,  especially  upon  Bartling’s, 
that  the  following  distribution  has  been  founded. 

(1004.)  The  most  familiar  of  the  grasses,  and  the  best  known, 
from  their  value,  are  undoubtedly  the  Rice  ( Oryza ),  the  Wheat 
( Triticum ),  the  Barley  ( Hordeum ),  the  Oat  ( Avena ),  the  Rye 
( Secale ),  the  Maize  (Zed),  the  Millet  (Sorghum),  and  the  Sugar 
(Saccharum :)  and  these,  together,  form  a constellation  that  no 
other  order  in  the  whole  vegetable  reign  can  equal  in  importance. 

The  above,  which  are  the  chief  of  the  cereal  grasses,  with  the 
Bamboo  (Bambusa),  the  bread-grass  (Panicum),  and  various  pas- 
cual  genera,  such  as  (Agrostis)  the  bent-grass  (Stipa),  the  feather- 
grass (Festucd),  the  fescue-grass  (Phalaris),  the  canary -grass, 
and  (Spartina),  the  rope-grass,  are  examples  of  the  several  groups 
into  which  this  order  may  be  conveniently  distributed,  and  some 
of  them,  as  normal  generative  names  to  their  respective  types  and 
sections;  but  it  must  be  remembered  that,  although  convenient 
divisions  of  an  extensive  order,  they  are  not  separated  by  any  such 
decisive  and  notorious  signs  as  to  supersede  the  value  of  an  arti- 
ficial clue,  or  to  make  the  reference  of  individuals  to  their  types 
and  sections  always  easy  to  those  who  have  no  other  index  to 
guide  them  in  their  investigations. 
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TRITICINA. 

(1005.)  Triticum  (the  especial  Granum  tritum),  which  Varro 
says  received  its  name  from  the  mechanical  process  of  grinding,  to 
which  the  seeds  were  subjected  before  being  used  as  food,  not  im- 
properly denominates  the  section,  in  which,  besides  the  wheats, 
there  are  contained,  barley,  rye,  and  lyme-grass  ; and  to  which  the 
millet,  the  panic,  and  the  sugar,  are  nearly  allied,  although  in  ano- 
ther section. 

(1006.)  Hordeace^e.  Triticuvi  (wheat),  Hordeum  (barley), 
Secnle  (rye),  Lolium  (darnel),  Elymus  (lyme-grass),  and  nume- 

a.  Root  and  lower  part  of  the  culm 

of  Triticum  hybernum.  («,  b,  c) 
Leaves  with  split  vaginae  or  leaf- 
sheaths.  (<f,/)Nodi.  (e)  An  in- 

ternodium. 

b.  Upper  part  of  the  culm,  shew- 
ing the  spicate  inflorescence,  (g)  A 
locusta  or  spikelet  of  T.  Spelta.  (A) 
The  glumes.  (?)  The  glumelles. 
(A)  A flower  of  T.  hybernum,  shew- 
ing (/),  the  three  two-celled  versa- 
tile anthers.  (m)  The  germen  or 
ovary,  with  the  two  glumellules  or 
nectaries,  and  («)  the  two  pistils. 

c.  Hordeum  distichon.  ( a ) The 
culm.  (A)  The  leaf.  (c)Thespike 
of  locust*,  (d)  A flower  separate, 
to  shew  the  awn.  (e)  The  stamina. 
(/)  The  pistils,  (g)  A flower  mag- 
nified, to  shew  the  three  stamens 
with  versatile  anthers,  one  dehiscing 
and  disclosing  the  pollen.  ( h,  h ) The 
two  pistils.  (?)  The  plumose  stig- 
mata. (k)  The  germen  or  ovary. 

rous  other  genera,  in  which  the  sessile,  locustse,  or  spikelets,  are 

crowded  into  terminal  spikes ; and  the  styles,  in  number  two,  form, 

collectively,  the  type  Hordeacea. 

(1007.)  Wheat,  ( Triticum , [§  1006,  fig.  a,  b,]  which  is  the  principal  bread- 
corn  of  most  European  nations,  has  been  so  much  changed  and  improved  by  cul- 
ture, that  its  connexion  cannot  be  satisfactorily  traced  to  any  species  of  the  genus 
now  known  to  be  growing  wild.  This,  as  well  as  our  other  cereal  grasses,  came 
to  us  from  the  east:  and  it  has  been  asserted  that  the  original  stock  still  exists 
wild  in  Thibet.  The  testimony,  however,  is  far  from  being  conclusive.  Wheat 
appears  to  be  peculiarly  sensible  to  the  effects  of  soil  and  climate,  for  in  different 
countries,  and  even  in  different  parts  of  this  island,  the  crops  and  their  products 
are  very  various.  Sicilian  corn  contains  more  nutritious  matter  than  any  grown 
in  Britain,  and  Middlesex  wheat  is  more  nutritious  than  that  grown  in  our 
northern  counties.  In  Davy’s  Agricultural  Chemistry  a table  has  been  drawn 
up,  which  very  clearly  illustrates  the  influence  of  soil,  disease,  and  climate,  upon 
the  nutritive  properties  of  corn,  as  well  as  shewing  the  superiority  of  wheat  over 
the  other  cerealia:  from  it  the  following  are  extracts. 
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Whole  quantity  of  nutritive  matter  in  1000 
parts  of  each  of  the  following  grains: 

Mucilage 

or 

starch. 

Saccharine 

matter. 

Gluten 

or 

albumen. 

Extract  or 
insoluble 
matter. 

Middlesex  wheat 

9 55 

765 



190 



Spring  wheat  

940 

700 

— 

240 

— 

Mildewed  wheat  (1806) 

210 

178 

— 

32 

— 

Blighted  wheat  (1804)  

650 

520 

— 

130 

— 

Sicilian  wheat,  thin  skinned... 

961 

722 

— 

239 

— 

, thick  skinned... 

955 

725 

— 

230 

— 

Wheat  from  Poland 

950 

750 

— 

200 



North  American  wheat  

955 

730 

— 

225 



Norfolk  barley 

920 

790 

70 

60 

— 

Oats  from  Scotland 

74:1 

641 

15 

87 



Rye  from  Yorkshire 

792 

645 

38 

109 



Common  beans 

570 

426 

— 

103 

41 

Dry  peas 

574 

501 

22 

35 

16 

7 

260 

200 

20 

40 

. 

Potatoes > 

to 

to 

to 

to 

s 

200 

155 

15 

30 

— 

The  chemical  analyses  of  which  this  table  gives  the  average  results,  shew  that 
wheat  not  ouly  exceeds  other  corn  in  the  absolute  quantity  of  nutritive  matter  it 
contains,  but  that  the  different  proximate  principles  vary  remarkably  in  their  rela- 
tive proportions,  and  the  superiority  of  wheaten  bread  depends  upon  the  large 
quantity  of  gluten  that  its  flour  contains.  When  separated  by  washing  from  the 
starch  with  which  it  is  combined,  gluten  comes  into  the  market  under  the  name  of 
Maccaroni,  Vermicelli,  &c.  In  Italy,  and  especially  in  Naples,  there  are  immense 
quantities  manufactured  both  for  exportation  and  home  consumption.  It  forms 
the  ordinary  and  favorite  food  of  the  poorer  classes  in  Italy,  especially  in  the 
Neapolitan  states;  and  Maccaroni  is  sold  by  the  yard,  at  the  corners  of  almost 
every  street  in  the  city  of  Naples.  There  is  another  advantage  of  no  slight  econo- 
mical importance  that  wheat  possesses  over  other  grain ; which  is,  that  not  only 
does  its  flour  contain  more  nutritious  matter,  but  that  it  yields  a greater  quantity ; 
for  fourteen  pounds  of  wheat  yield  thirteen  pounds  of  flour,  while  fourteen  pounds 
of  oats  yield  only  eight  pounds,  and  an  equal  quantity  of  barley  but  twelve  pounds. 

(1008.)  Of  other  species  of  wheat,  T.  junceutn  is  worthy  notice  from  its 
natural  uses  in  fixing  loose  sands ; and  T.  repens,  the  couch-grass  of  the  farmers, 
which  is  here  regarded  as  a troublesome  weed,  is  collected  on  the  continent 
as  food  for  horses.  Cattle  of  all  kinds  are  fond  of  the  underground  shoots  of 
this  plant,  which  are  sweet  and  wholesome.  Sir  Humphry  Davy  found  them  to 
contain  nearly  three  times  as  much  nutritious  matter  as  the  stalks  and  leaves ; and 
it  has  been  stated,  on  the  authority  of  a French  veterinary  surgeon,  that  exhausted 
and  worn  out  horses  are  very  speedily  restored  to  strength  and  condition,  by  giving 
them,  daily,  one  or  two  bundles  of  couch-grass  of  ten  or  twelve  pounds  weight 
each,  mixed  with  carrots. 

(1009.)  Hordeum,  barley,  [§  1006,  fig.  c],  is  said  to  have  derived  its  name  from 
hordus,  heavy,  as  bread  made  from  barley-flour  wants  that  lightness  and  elasticity 
which  the  large  quantity  of  gluten  it  contains  gives  to  wheaten  loaves.  The 
Romans  cultivated  barley,  as  we  do  oats,  for  the  food  of  horses;  but  they  likewise 
ate  it  themselves,  and  it  was  considered  to  be  such  a strengthening  food,  that  it 
was  regularly  supplied  to  the  army;  and  the  gladiators,  when  training,  were  fed 
upon  it:  hence  indeed  they  were,  called  Hordearii.  The  word  barley  is  evidently 
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derived  from  beard  and  ley ; and  the  name  alludes  to  its  beard-like  awns : yet  it 
is  curious  that  the  Hebrew  for  barley  is  “Q ; and  that  the  Celtic,  barn,  signifies 
bread. 

Barley  is  chiefly  grown  in  this  country  for  the  use  of  the  brewer  and  distiller, 
for  the  saccharine  matter  it  naturally  contains  is  much  increased  by  the  process 
of  malting  ; and  the  sugar  is  subsequently  converted  into  spirit.  On  the  continent 
it  is  still  grown  as  provender  for  horses.  When  barley  has  been  decorticated  it  is 
said  to  be  pearled ; and  its  various  preparations  form  a light  food  for  the  sick 
chamber. 

Hordeum  murinum,  the  wall-barley,  or  squirrel-tail  grass,  which  grows  so  freely 
in  all  waste  places,  if  allowed  to  insinuate  itself  into  meadows,  injures  the  hay, 
and  lessens  the  value  of  the  crops.  Its  strong  beards  or  awns  hurt  the  mouths  of 
horses  so  much,  that  in  the  Isle  of  Thanet,  where  it  is  very  common,  it  is  said 
to  be  one  of  the  greatest  recommendations  of  an  inn  to  have  hay  without  squirrel- 
tails  or  beard-grass. 

(1010.)  Of  the  genus  Secale  there  is  but  one,  or  at  the  most 
two,  known  species.  S.  cereale  is  the  common  rye,  540,  fig. 
e,  d.]  The  name  Secale  is  thought  to  be  derived  from  seco 
(. secabilis ,)  and  to  have  allusion  to  its  early  subjection  to  the  sickle, 
and,  next  to  wheat,  it  is  one  of  the  most  serviceable  bread-corns. 
It  is  less  nutritious  than  wheat,  but  it  is  both  hardier  and  earlier, 
and  will  grow  in  many  wet  cold  soils,  where  no  other  corn  would 
yield  a remunerating  crop.  From  this  habit,  it  is  more  liable  to  be 
attacked  with  the  ergot  than  other  grasses,  and  becomes  then  in- 
jurious, if  eaten  for  any  long  time  together,  [see  § 540,  et  seq.] 
(1011.)  Lolium  or  Darnel  is  a very  common  grass,  and  several 
species,  as  the  arvense,  perenne,  &c.  have  been  recommended  to 
be  sown  among  other  grasses  on  poor  cold  soils  ; it  affords  a bulky 
crop  of  hay,  and,  although  much  less  nutritious  than  the  Fiorins 
and  various  others,  it  is  more  so  than  the  fox-tail,  cocksfoot,  dogs- 
tail,  and  fescue  grasses.  And  it  is  not  unimportant  for  agricul- 
turists to  be  aware,  that  experiments  have  shewn  'some  of  the 
grasses  to  contain  two  or  three  times  as  much  nutritious  matter  as 
others.  The  following  extract  from  Sir  Humphry  Davy’s  table, 
already  quoted,  will  furnish  several  examples. 

Meadow  foxtail  (Alopecurus  pratensis) 33q 

Darnel  or  ray-grass  (Lolium  perenne)  39  | 

Fertile  meadow-grass  (Poa  pratensis)  78  | 

Crested  dog’s  tail  (Cynosurus  cristatus)  35  | Parts  of 

Spiked  Fescue  (Festuca  loliacea)  19  nutritive  matter 

Sweet-scented  soft  grass  (Holcus  odoratus)  8:2  in  a 1000. 

vernal  (Anthoxanthum  odoratum...  50 


Fiorin  (Agrostis  stolonifera) 54 

Fiorin  cut  in  winter  76v 


(1012.)  The  bearded  darnel  is  generally  supposed  to  be  the  “ infelix  lolium” 
of  Virgil,  of  which  he  speaks  in  no  measured  terms  of  condemnation.  It  is  not  a 
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very  common  grass  in  Britain,  but  in  warmer  climates  it  is  a noxious  corn-weed, 
and,  with  the  barren  oat,  overtops  and  chokes  the  wheat ; so  that  Milne  thinks  it 


Lolium  temulentum  cuttings,  to 
shew  the  fibrous  roots  springing  from 
asbortrhizoma  ; the  split-leaf  sheath 
with  its  ligula  and  the  linear  venation 
of  the  leaves  : and  the  spike  of  in- 
florescence bearing  several  sessile  lo- 
cust*. 

(a)  A locusta  removed. 

(4)  A portion  of  the  rachis,  to  shew 
the  single  glume  or  bractea. 

(c)  A single  flower  with  its  two 
glumelles,  awn,  or  arista,  and  three 
stamina  with  versatile  anthers. 

(d)  The  pistil  removed,  shewing 
the  double  ovary  and  two  stigmata. 

( e ) A section  of  a seed,  to  shew 
the  albumen  or  perisperm,  and  the 
embryo  with  its  single  cotyledon  out- 
side of  the  albumen. 

highly  probable  that  the  Greek  Zi'Cavia,  which  occurs  in  the  thirteenth  chapter  of 
St.  Matthew’s  Gospel,  should  be  rendered  Darnel,  which  would  convey  the  mean- 
ing of  the  passage  more  fully  than  Tares  : and,  in  accordance  with  this  view,  the 
French  always  translate  it  ivraie,  from  ivre,  drunk.  Our  partiality  for  con- 
tractions has  caused  the  corruption  of  the  French  ivraie  into  ray-grass,  one  of 
the  names  of  darnel,  although  it  properly  applies  to  one  species  only,  viz.  the 
L.  temulentum,  which  is  said  to  possess  intoxicating  powers.  Haller  affirms  that 
this  species  of  Lolium  not  only  produces  intoxication,  as  its  trivial  name  implies, 
but  that,  if  baked  into  bread,  or  fermented  in  ale,  its  administration  is  attended 
by  very  disagreeable,  and  even  fatal  effects.  It  produces  headach,  vertigo,  vomiting, 
lethargy,  drunkenness,  and  difficulty  of  speech,  and  the  tongue  exhibits  a very 
strong  trembling.  Seager  further  remarks,  that  a trembling  of  the  body  is  one  of 
the  most  certain  signs  of  poisoning  by  this  plant.  It  also  affects  with  blindness 
for  several  hours,  which  peculiarity  is  noticed  by  Ovid,  in  his  Fasti,  (lib.  i.  692.) 

“ Et  careant  loliis  oculos  vitiantibus  agri 
Nec  sterilis  culto  surget  avena  solo.” 

This  property  gave  rise  to  the  old  proverb,  “ he  feeds  on  Darnel,”  which  was 
applied  to  a short-sighted  imprudent  person;  and  thus,  in  Plautus,  when  Pal*stro 
inquires  what  Sceledrus  meant  by  his  living  on  darnel,  he  receives  for  answer, 
“ Quia  lusciosus  es  because  you  are  purblind. 

(1013.)  By  the  Chinese  laws,  for  this  plant  is  found  both  in  China  and  Japan, 
it  is  forbidden  to  be  used  in  fermented  liquors.  Some  of  the  intoxicating  quali- 
ties of  factitious  beer  are  said  to  be  owing  to  the  admixture  of  darnel  with  the 
malted  barley ; and  a few  years  ago,  two  acres  of  ground  in  Battersea-fields  were 
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sown  with  this  grain : to  what  good  purpose  it  could  have  been  applied  is  un- 
known, for,  although  darnel-meal  was  once  recommended  as  a sedative  cataplasm, 
it  has  been  long  disused;  and,  according  to  Withering,  horses,  geese,  <fec.  are 
killed  by  darnel,  and  dogs  are  peculiarly  subject  to  its  influence  : mixed  in  small 
quantities  with  their  food,  it  is,  however,  said  to  fatten  chickens  and  hogs. 

In  the  “ Medical  and  Physical  Journal”  there  are  placed  on  record  several  cases 
of  poisoning  by  darnel,  in  the  human  subject.  In  these,  giddiness  in  the  head, 
pain  and  swelling  of  the  limbs,  succeeded  by  abscess  and  gangrene,  were  the  most 
prominent  symptoms.  One  of  the  sufferers  lost  both  his  legs.  Various  other 
cases,  exemplifying  the  poisonous  properties  of  this  grain,  have  been  condensed 
in  the  chapter  on  this  plant,  in  the  new  edition  of  ‘ Medical  Botany.’  This,  the 
only  poisonous  grass  known,  is  easily  distinguished  by  its  two-sided  spike  and 
one-valved  glumes ; the  glumes  being  longer  than  the  bearded  locust®  they  enclose. 

(1014.)  Spartinacete  ( Cliloridea  of  Bartling.)  Spartina,  the 
rope-grass,  gives  name  to  this  type,  which  differs  from  the  foregoing, 
by  the  sessile  locustse  being  crowded  into  unilateral  spikes.  The 
locustae  are  either  one  or  many  flowered,  the  upper  flower  being 
imperfect.  The  styles  are  two,  and  the  glumes  keeled. 

(1015.)  The  Spartinse,  with  various  other  tough  grasses,  are 
used  by  the  Spaniards  for  making  ropes ; and  hence  the  generic 
name  is  said  to  be  derived  from  the  Spanish  Esparto.  Compared 
to  the  previous  type,  this  includes  very  few  important  plants ; 
Eleusine  (from  Eleusinia,  an  epithet  of  Ceres,)  being  almost 
the  only  genus  that  requires  especial  notice.  Thunberg  says,  E. 
coracana  is  cultivated  as  corn  in  Japan ; and  Ainslie  adds,  that 
crops  of  it  are  raised  for  food  upon  the  Coromandel  coast,  where 
it  is  called  Natchenny. 

(1016.)  The  types  Hordeacece  and  Spartinac'ece,  in  both  of  which 
the  locustae  are  sessile,  the  inflorescence  spicate,  and  the  styles 
two,  are  thus  associated  to  form  the  section  Triticince:  the  first 
type  of  the  following  section  is  closely  connected  by  its  inflores- 
cence with  the  last  in  this;  but  the  upward  suppression  of  the 
flowers  and  the  carinate  glumes,  will  always  distinguish  the 
Spartinaceae. 

PANICINjE. 

(1017.)  Two  types  are  contained  in  this  section,  which,  from 
their  respective  normal  genera,  Milium  and  Saccharum,  have  been 
called  the  Miliacece  and  Saccharacece.  They  are  associated  by 
having  the  lower  florets  of  the  locustse  imperfect,  and  the  glumes 
keel-less ; and  are  distinguished  by  the  latter  having  the  spikelets 
articulated  with  the  rachis,  and  the  former  non-articulate. 

(1018.)  Miliaceje.  In  this  type  the  inflorescence,  which  for 
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the  most  part  resembles  the  last  by  having  the  spikelets  often 
crowded  in  one-sided  spikes,  a tendency  is  shewn  to  the  following 
section  by  the  spikes  becoming  racemes,  and  occasionally,  although 
rarely,  panicles ; the  chief  differential  characters  are  found  in  the 
one  or  two  flowered  locustse,  becoming  imperfect  from  below,  and 
in  the  glumes  being  distinct,  and  not  keeled. 

(1019.)  Panicum : the  genus  which  denominates  this  section  is 
thought  to  have  been  one  of  the  earliest  grasses  the  seeds  of  which 
were  used  for  making  bread,  and  that  the  names  panicum  and 
panis,  have  therefore  more  than  a mere  etymological  affinity.  P. 
miliaceum  (the  common  millet),  is  still  sown  in  this  country,  and 
occasionally  used  for  making  puddings,  as  a substitute  for  rice ; 
but  much  more  frequently  for  feeding  poultry.  P.  arborescens  is 
an  extraordinary  grass ; for,  although  the  culm  is  not  thicker  than 
a goosequill,  it  is  said  to  exceed  in  height  the  loftiest  trees  of 
Hindoostan,  shooting  through  their  branches,  and  overspreading 
their  summits,  as  it  were  with  an  aerial  meadow. 

(1020.)  Saccharace.e.  The  inflorescence  in  this  type  is  rarely 
spicate,  the  locustse  being  for  the  most  part  scattered  in  panicles ; 
shewing  a still  closer  approach  to  the  Paniculate  Festucince. 

In  Saccharum,  [§  71,  fig.  a,  b,  c,]  and  its  allies,  the  one  or  two 
flowered  locustse  are  articulated  with  the  rachis,  and  geminate,  the 
one  being  sessile,  the  other  pedicled,  and,  as  in  the  preceding  type, 
the  suppression  is  found  in  the  lowest  flowers:  the  glumes  are  not 
keeled. 

(1021.)  Saccharum  (sugar),  the  Soukar  of  the  Arabians,  is  the 
most  important  genus  included  in  this  group.  It  is  extraordinary 
that  so  fine  a grass,  possessed  of  such  remarkable  properties,  should 
have  been  unknown  to  the  ancients,  or  so  little  sought  after  by 
them,  when  they  procured  so  many  luxuries  from  the  East.  Galen 
and  Pliny  both  mention  a sweet  salt  that  they  call  <raKxap  and 
Saccharum,  and  which  was  then  only  used  in  medicine.  This  sweet 
salt  is  presumed  to  have  been  sugar.  Until  a comparatively  modern 
epoch  its  chief  use  was  as  a febrifuge,  a small  piece  being  recom- 
mended to  be  placed  on  the  tongue,  to  relieve  the  thirst  in  fever. 
Actuarius,  who  flourished  in  the  tenth  century,  first  substituted 
‘ Indian  salt  tor  honey  in  pharmaceutical  preparations.  Like 
many  other  medicines  it  has  escaped  from  the  apothecary’s  store, 
and,  from  being  dreaded  as  a drug,  is  now  esteemed  a luxury,  or 
rather  a necessary  of  life.  In  the  year  1830,  upwards  of  193,663 
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tons  of  sugar  were  imported  into  this  country;  and  in  1829  above 
391,519,400  lbs.  were  retained  for  home  consumption,  each  person 
on  an  average  eating  about  a quarter  of  a hundred-weight  per 
annum. 

The  sugar-cane  is  essentially  an  equinoctial  grass,  growing  most 
freely  in  the  hottest  climes ; it  may,  however,  be  cultivated  to 
about  the  40th  degree  of  latitude  on  either  side  of  the  equator. 
Before  the  discovery  of  the  West  Indies,  it  was  grown  in  the 
Mediterranean  islands;  and  sugar  is  still  made  from  the  reed  in 
several  of  the  southern  provinces  of  Spain. 

(1022.)  Sorghum,  vulgare,  the  Indian  millet,  is  commonly  cul- 
tivated as  corn  in  Arabia,  and  most  parts  of  Asia  Minor;  it  has 
been  introduced  into  the  West  Indies  as  a hearty  food  for  the 
slaves,  and  is  there  called  negro  guinea-corn.  In  the  southern 
parts  of  Europe,  as  in  Spain  and  Italy,  it  is  likewise  grown.  The 
flour  is  white,  and  is  made  into  loaves  or  cakes ; but  it  is  chiefly 
used  for  feeding  poultry  and  cattle.  It  grows  five  or  six  feet  high, 
is  a handsome  plant,  and  its  long  awns  protect  the  grains  from  the 
rapacity  of  birds. 

Andropogon  is  another  genus  in  this  type ; one  species  of  which 
(A.  sclicenanthus)  has  an  aromatic  bitter  flavour,  and  fragrant 
smell.  The  Indian  practitioners  esteem  an  infusion  of  the  roasted 
leaves  an  excellent  stomachic;  and  in  the  Moluccas  a fragrant 
essential  oil  is  procured  from  the  culms  and  leaves. 

Anthoxanthum  odoraium,  the  sweet-smelling  vernal  grass,  has 
likewise  a very  fragrant  odour.  Its  glumes  are  covered  with  small 
dots,  which  are  probably  secreting  organs.  The  odour  of  this 
plant  is  owing  to  the  benzoic  acid  it  forms;  and  it  is  remarkable 
for  being  scentless,  while  growing,  but  giving  out,  when  cut,  the 
very  pleasant  smell  which  is  characteristic  of  new-mown  hay.  It 
has  been  proposed  to  enrich  pasture-lands,  and  to  improve  the 
flavour  of  mutton,  by  sowing  this  grass  where  it  is  not  common. 
On  some  downs  it  is  abundant;  but,  as  it  flowers  early,  a diffi- 
culty occurs  in  the  collection  of  its  seeds.  The  benzoic  acid  found 
in  the  excretions  of  graminivorous  animals  is  believed  to  depend 
on  their  consumption  of  this  plant. 

(1023.)  The  types  Miliacece  and  Saccharaccce  are,  by  their 
mixed  inflorescence,  intermediate  between  the  spicate  Triticince 
and  the  paniculate  Festucince.  They  are  associated  to  form  the 
section  Panicirue,  by  the  important  character  of  the  suppression  in 
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their  flowers  taking  place  in  the  lower  or  outer  florets;  their  glumes 
are  likewise  keel-less ; by  which  characters  the  spicate  genera  may 
be  distinguished  from  the  Hordeacece  and  Spartinacece,  and  the 
paniculate  ones  from  the  following  types. 

FESTUCINAJ. 

(1024.)  As  some  of  the  Pauicin®  anticipated  the  paniculate 
inflorescence  of  the  Festucinae,  so  some  of  the  Festucinse,  by  the 
congestion  of  their  panicles,  repeat  the  spiciform  inflorescence  of 
the  Miliace®  and  Triticinae;  and  this  is  the  most  evident  in  the 
border  type,  in  which  however  the  locustas,  on  examination,  will 
be  found  to  be  truly  panicled  ; the  ambiguous  appearance  de- 
pending on  the  shortening  of  the  flower-stalks. 

(1025.)  Phalaridace*.  In  Phalaris,  and  its  allies,  the  pani- 
culate locust®  are  crowded  into  the  form  of  a spike;  the  spikelets 
are  one  or  two  flowered,  the  upper  being  imperfect;  the  glumes 
are  distinct  and  keeled ; the  stamina  three. 

(1026.)  Phleum,  the  cat’s-tail,  Alopecurus,  the  fox-tail,  and 
several  other  pasture-grasses,  not  of  the  richest  kind,  (§  1011,)  are 
found  in  this  type.  They  are  chiefly  valuable  as  growing  on  poor 
soils;  and  the  Alopecurus,  for  the  bulk  and  weight  of  hay  that  it 
produces,  which  is  greater  than  is  afforded  by  any  other  grass. 

The  Phalaris  canariensis  is  cultivated  in  this  country  for  the  sake 
of  its  seeds,  which  form  the  common  food  of  canaries  and  other 
singing  birds.  The  chaff  is  relished  by  horses,  but  the  culms  are 
short,  and  it  produces  but  little  fodder.  It  is  chiefly  grown  in  the 
Isle  of  Thanet.  Crops  may  also  be  yearly  seen  near  Canterbury, 
and  in  other  parts  of  Kent. 

(1027.)  Avenace;e.  Avena,  Briza,  Glyceria,  Poa,  Bromas, 
Festuca,  Dactylis,  Arundo,  and  numerous  other  genera,  in  which 
the  “locust®  are  paniculate,  and  two  or  many  flowered,  the  imper- 
fection being  in  the  upper  florets,”  are  associated  to  form  this  type, 
which  is  the  largest  in  the  section.  With  the  exception  of  the  oat, 
it  chiefly  consists  of  pascual  genera. 

(1028.)  Oat  is  a Saxon  word  (ate),  and  seems  to  be  connected 
with  the  verb,  to  eat.  The  oat  is  the  grain  of  cold  countries,  where 
it  is  considered  bread-corn,  and  used  as  food  for  men.  In  the 
more  temperate  regions  it  is  chiefly  cultivated  as  horse-corn ; but 
in  warm  latitudes  the  ea.s  become  so  small,  and  the  grain  so  poor, 
that  it  always  affords  an  unprofitable  crop.  Oatmeal  cakes  and 
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porridge  are  still  common  as  food  in  our  northern  provinces;  and 
oatmeal  gruel,  as  well  as  the  various  preparations  of  the  grain,  in 
the  several  forms  of  common,  split,  Embden,  and  patent  groats, 
are  familiar  articles  in  the  sick  man’s  bill  of  fare.  The  last  named 
is  the  purest  oat-flour,  and  one  of  the  lightest  and  pleasantest 
kinds  of  simple  farinaceous  food. 

(1029.)  The  animal  oat,  which  is  often  regarded  with  wonder,  is 
the  awn  of  the  Avena  sterilis : it  is  so  delicate  an  hygrometer,  and  so 
exceedingly  sensible  to  changes  in  the  moisture  of  the  atmosphere, 
that  it  is  kept  by  ordinary  vicissitudes  in  constant  (apparently 
spontaneous)  motion,  and  thus  resembles  some  strange  insect 
crawling  about. 

(1030.)  Glyceria  aquatica,  the  water  sweet-grass,  and  the  various 
species  of  Poa,  are  valuable  as  fodder.  The  former  grows  freely 
in  wet  marshy  situations,  such  as  the  fens  of  Lincoln  and  Cambridge 
shires,  where  it  is  sometimes  cut  three  times  a year.  Its  growth  is 
so  rapid,  that  it  fills  up  ditches  and  water-courses,  and  thus  often 
becomes  a formidable  antagonist  to  draining  fens.  The  lodes  in 
the  Isle  of  Ely  are  said  by  Curtis  to  become  thus  encroached  on, 
and  they  are  obliged  to  be  cleansed  by  dragging  a machine  called 
a bear  up  and  down  the  streams,  which  cuts  the  plants  up  by  their 
roots. 

(1031.)  The  Bromi  are  not  very  valuable  pasture  grasses,  being 
chiefly  coarse-leaved  annuals.  Loudon  states  that  “the  seeds  of 
Bromus  secalinus,  which  are  often  found  in  wheat  and  rye  crops, 
are  believed  to  impart  a bitter  taste  to  the  bread,  and  to  have  similar 
narcotic  qualities  to  the  Lolium  temulentum.  In  Scania,  the  pa- 
nicles are  used  to  dye  green.  The  seeds  of  B.  mollis  are  also  said 
to  bring  on  giddiness  in  men  and  quadrupeds,  and  to  be  fatal  to 
poultry.”  Rye  was  formerly  supposed  to  degenerate  into  Brome- 
yrass ; hence  B.  secalinus,  and  multiflorus,  are  still  called  smooth 
rye,  and  downy  rye : hence  also  the  former  received  its  specific 
name. 

(1032.)  Arundo,  the  reed,  shews  a tendency,  in  some  of  its 
species,  to  become  arborescent.  A.  donax,  which  is  common  in 
the  south  of  Europe,  is  used  in  Italy,  Spain,  and  Portugal,  as 
fence-wood,  vine-poles,  fishing-rods,  &c.  From  the  two  latter 
countries  large  quantities  of  these  reeds  are  exported,  to  supply  the 
wants  of  the  anglers  and  weavers  of  Britain.  A.  Phragmites,  which 
grows  profusely  on  the  banks  of  the  Thames,  is  encouraged  to 
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cover  embankments,  as  the  running  roots  confirm  the  river  walls, 
and  prevent  the  wasting  action  of  the  water.  The  culms  of 
this  reed  make  the  best  thatch  known ; they  are  likewise  much  used 
to  form  the  substratum  in  plaster  floors. 

(1033.)  The  Festuccc,  or  fescue  grasses,  are  many  of  them  valu- 
able for  pasture.  Festuca  ovina,  the  sheep’s  fescue-grass,  is  met 
with  in  great  quantities  on  the  downs;  and,  its  fine  foliage  being 
well  fitted  for  the  mouths  of  sheep,  it  is  supposed  to  contribute  to 
the  superiority  of  the  Southdown  mutton.  This  is  one  of  the  best 
grasses  for  bowling-greens  and  lawns;  it  is  soft,  fine,  and  does  not 
require  frequent  mowing;  it  likewise  roots  deeply,  and  therefore 
keeps  green  in  dry  weather. 

(1034.)  Agrostidace®.  In  Agrostis,  and  its  allies,  which  form 
this  type,  the  paniculate  locustse  are  one  or  two  flowered,  the 
upper  florets  being  imperfect;  and  the  glumes  and  glumelles  sub- 
membranaceous. 

(1035.)  The  Agrostides,  as  their  name  implies,  are  field  or 
meadow  grasses:  the  most  valuable  species  is  the  A.  stolonifera, 
or  florin,  which  is  remarkable  for  its  fertility.  It  was  one  of  the 
species  noticed  by  Dr.  Maton  among  the  Orcheston  long  grass, 
specimens  of  it,  and  of  Poa  trivialis,  being  found  seven  feet  and 
ten  feet  long.  Two  acres  and  a half  of  land  in  this  district  (near  Salis- 
bury) yielded,  according  to  the  account  published  in  the  Linnsean 
Transactions,  the  astonishing  quantity  often  tons  of  hay  in  one  year. 

A.  stolonifera  is  one  of  the  couch-grasses  of  the  farmer.  The 
creeping  underground  stems  are  replete  with  nourishment,  and,  in 
Italy  and  the  South  of  France,  they  are  collected  by  the  poor 
people,  and  sold  as  food  for  horses.  They  contain  much  saccharine 
matter ; and  it  has  been  proposed  to  ferment  them,  and  brew  table- 
beer. 

(1036.)  Stipace®.  Stipa,  the  feather-grass,  and  a few  other 
not  very  important  genera,  are  found  in  this  type : they  are  asso- 
ciated by  having  “their  paniculate  locustse  one  or  two  flowered, 
the  upper  imperfect;  the  glumes  are  membranaceous,  the  inferior 
glumelle  coriaceous,  convolute,  and  awned;  styles  two. 

(1037.)  Stipa  pennata  is  an  exceedingly  beautiful  grass,  small 
tufts  of  which  bear  a great  resemblance  to  the  tail  and  wings  of  a 
bird  of  paradise.  Gerarde  says,  that  in  his  time  this  grass  was 
worn  as  an  ornament  by  “ sundry  ladies,  instead  of  feathers.”  S. 
tenacissima  is  one  of  the  rope-grasses  of  the  Spaniards. 
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(1038.)  Oryzace®.  The  Rice,  and  its  allies,  which,  collectively, 
form  this  type,  are  associated  by  having  their  “ locustse  panicled 
and  one-flowered;  the  glumes  distinct,  keeled,  and  the  lower  glu- 
melle  compressed  and  keeled;  the  stamina,  for  the  most  part,  are 
more  than  three.” 

(1039.)  The  Rice  ( Oryza ,)  if  estimated  by  the  proportion  of 
food  it  contributes  to  the  sustenance  of  man,  is  the  most  valuable 
of  all  the  grasses,  and  perhaps  the  most  useful  vegetable  grown; 
as  the  unnumbered  mdlions  of  the  East  are  suppoited  almost 
wholly  on  this  corn,  for  the  growth  of  which  the  extensive  swamps 
of  those  hot  countries,  and  their  unrivalled  means  of  irrigation, 
are  peculiarly  adapted.  Rice  is  the  staple  corn  of  the  tropics,  as 
the  oat  is  of  the  northern,  and  wheat  of  the  temperate  regions.  The 
culture  of  rice  is  an  exceedingly  unhealthy  occupation;  for  the  fre- 
quent flooding  of  the  fields  keeps  them  constantly  in  a swampy 
state,  and  favours  the  production  of  malaria.  Rice  has  been  raised 
in  England  on  the  banks  of  the  Thames,  a crop  having  been 
gathered  in  near  Windsor.  In  Italy  it  is  cultivated  with  success; 
but  artificial  irrigation  has  been  carried  there  to  a higher  degree 
of  perfection  than  in  any  other  part  of  Europe.  Still  it  shrinks 
into  insignificance  if  compared  to  the  gigantic  labours  of  the  east, 
as  will  be  seen  from  the  following  account. 

“ Between  the  fort  of  Nundydroog  and  the  rising  ground  on  which  we  stopped 
to  view  the  prospect,  there  extended  a valley  some  six  or  eight  miles  across,  the 
whole  bottom  of  which  was  marked  with  a succession  of  artificial  tanks,  used  for 
irrigating  myriads  of  rice  fields  lying  below  the  level  of  these  ponds. 

« a young  officer  accompanied  me  the  next  day  to  the  rock  ; and,  what  inter- 
ested me  fully  as  much  as  the  traces  of  Lord  Cornwallis’s  siege  and  successful 
storming  of  the  fort  of  Nundydroog,  in  1792,  was  the  view  from  the  top  of  the 
rock,  and  particularly  the  sight  of  a vast  number  of  those  extraordinary  tanks  or 
artificial  ponds,  for  irrigating  the  rice  fields,  for  which  that  part  of  the  peninsula 
is  so  remarkable. 

“ The  table-land  of  Mysore,  which  stands  several  thousand  feet  above  the  level 
of  the  sea,  is  not  strictly  a flat  plain,  as  the  name  would  imply ; neither  is  it 
mountainous  nor  even  very  hilly ; and  yet  the  surface  is  extremely  uneven,  being 
moulded  into  gently  sloping  ridges,  which  form  between  them  a succession  ol 
long  valleys  slightly  inclined,  broad  and  shallow,  and  winding  about  in  all  direc- 
tions. Across  almost  every  one  of  these  valleys  the  natives  have  thrown  em- 
bankments, some  of  them  of  very  ancient  date,  though  some  are  even  so  recent 
as  the  dynasty  of  Hyder.  These  walls  or  bunds,  as  they  are  called,  are  made  of 
considerable  strength,  and  w'hen  of  small  extent  they  generally  curve  upwards,  so 
as  to  offer  the  convex  side  to  the  pressure  of  the  water;  but  il  they  be  a mile  or 
several  miles  in  length,  the  embankments  assume  a wavering  snake-like  shape ; 
with  what  particular  view  1 know  not,  but  1 suppose  from  some  idea  of  strength. 


ORY 7,  ACE®. 


373 


One  valley  was  pointed  out  to  me,  which  might  be  about  a mile  broad  and  forty 
miles  long  from  end  to  end : this  included  between  thirty  and  forty  tanks,  some 
large,  and  some  small,  every  square  yard  of  the  intermediate  space  between  the 
bunds  being  richly  cultivated,  while  the  surrounding  country  appeared  to  be  con- 
demned to  nearly  perennial  sterility.  I believe  that  almost  the  whole  rice  crop 
of  Mysore  is  derived  from  irrigation. 

“ This  vast  supply  of  water  is  gained  partly  by  the  method  of  tanks  just  de- 
scribed, and  partly  by  tapping  the  Cauvery  and  other  rivers,  by  means  of  subaqueous 
dams  built  during  the  dry  season  diagonally  across  the  bed  of  the  stream.  The 
effect  of  these  dams  is  to  direct  a portion  of  the  river  into  lateral  trenches, 
stretching  far  and  wide  over  the  country.  From  these  it  is  again  drawn  off  to 
water  the  rice  fields.  I remember  hearing  a traveller  describe  the  mode  in  which 
the  great  river  Indus  is  tapped  or  drawn  off  in  this  manner  to  the  right  and  left 
for  the  purpose  of  agriculture,  till  the  unhappy  stream  is  fairly  exhausted  and  its 
channel  left  dry.  One  is  so  much  accustomed  to  consider  the  mighty  mass  of 
waiters,  forming  a river  of  any  magnitude,  as  something  beyond  the  power  of 
man  to  control,  that  it  requires  good  evidence  to  satisfy  our  incredulity  on  this 
point.  But  if  the  Indus,  in  the  districts  alluded  to,  resemble  the  Mississippi  and 
many  other  streams  flowing  over  extensive  alluvial  countries,  there  need  be  no 
difficulty  in  conceding  such  a transfer  of  the  whole  of  its  waters  from  the  ordi- 
nary bed  of  the  stream  to  the  fields  on  either  side ; because  rivers  which  traverse 
deltas  almost  invariably  flow  along  the  summits  of  ridges  somewhat  higher  than 
the  adjacent  country.  These  ridges,  it  is  true,  are  so  wide  and  flat  that  their  ele- 
vation at  most  places  can  scarcely  be  detected  by  the  eye ; but  still  the  inclination 
of  their  sides  is  abundantly  sufficient  to  admit  of  water  draining  away  from,  in- 
stead of  flowing  towards,  the  river. 

“ During  the  fierce  struggles  between  the  French  and  English  in  the  south  of 
India,  the  embankments  of  the  Cauvery  were  frequently  cut,  and  the  whole 
country,  in  consequence,  laid  under  water.  To  explain  this,  it  must  be  mentioned 
that  as  rivers  which  run  along  deltas,  or  along  ground  nearly  level,  are  liable  to 
overflow  their  banks  during  the  rainy  season,  it  becomes  necessary,  in  order  to 
prevent  the  country  being  inundated,  to  raise  walls  or  embankments  to  confine 
the  streams.  These,  (which  are  called  in  Louisiana  levees,  in  India  bunds,) 
being  raised  a little  higher  than  the  surface  of  the  river  at  its  highest,  confine  the 
stream  within  proper  limits.  But,  as  the  floods  of  each  successive  year  bring 
down  a prodigious  mass  of  gravel  and  sand,  the  wear  and  tear  of  the  mountains, 
fields,  and  forests,  through  which  the  tributary  streams  have  passed,  a certain 
portion  of  the  largest  and  heaviest  of  these  materials  must  subside,  and  remain  at 
the  bottom  when  the  river  reaches  the  low  grounds,  where  its  rate  of  motion  is 
much  diminished.  This  addition,  though  it  be  small  in  any  one  year,  gradually 
raises  the  bed  of  the  river.  If  this  rise  were  not  carefully  met  by  a correspondent 
annual  elevation  of  the  artificial  embankment,  it  is  obvious  that  the  water  in  the 
course  of  time  would  periodically  flow  over  and  submerge  the  country.  The 
consequence  of  these  alternate  struggles  between  the  waters  trying  to  escape  and 
man  insisting  upon  confining  them,  has  been  to  lift  the  whole  body  of  the 
Cauvery  in  its  passage  across  the  Carnatic  several  feet  above  the  highest  level  of 
the  surrounding  country.  The  power  of  deluging  the  surrounding  countrj’  was 
therefore  a very  obvious,  though  a dreadful  weapon,  in  the  hands  of  whichever 
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party  held  possession  of  the  banks  during  those  formidable  wars  in  which  the 
French  and  English  contended  for  the  sovereignty  of  Hindoostan.  In  the  long 
period  of  peaceful  and  secure  repose  which  those  regions  have  enjoyed  since  the 
contest  has  been  terminated  by  the  unquestioned  supremacy  of  one  party,  the 
supply  of  water  so  curiously  raised  into  the  air  has  been  appropriated  exclusively 
to  the  irrigation  of  the  country. 

“ In  the  upper  lands  of  Mysore  the  peasants  are  dependent  chiefly  on  their 
tanks  for  moisture,  as  the  rains  are  uncertain  in  quantity,  and  transient  in  their 
effects.  The  stock  of  water  collected  in  these  numberless  and  extensive  tanks  or 
ponds,  many  of  which  well  deserve  the  name  of  lakes,  is  capable  of  being  distri- 
buted in  the  precise  quantity  and  at  the  precise  times  required.  I have  been  often 
amused  at  observing  with  what  scrupulous  care  the  persons  appointed  to  distri- 
bute the  water  let  it  off  from  these  magnificent  reservoirs.  The  thirsty  soil  of 
the  Mysore,  parched  and  riven  by  heat,  drinks  up  the  fluid  with  a kind  of  relish, 
— a sort  of  animated  enjoyment,  at  which  1 was  never  tired  of  looking. 

“In  describing  things  which  lie  so  much  out  of  the  ordinary  course  of  obser- 
vation, one  becomes  sensible  of  the  poverty  of  language.  Thus,  the  wmrd  tank 
suggests  to  most  people  the  idea  of  a common  cistern  attached  to  a dwelling-house 
and  filled  with  rain-water  from  pipes  along  the  roof.  The  word  pond,  again, 
recalls  images  of  muddy  water,  draggled  post-horses,  rank  weeds,  and  a combined 
fleet  of  ducks  and  geese  engaged  in  common  warfare  against  frogs  and  worms. 
To  call  the  tanks  of  Mysore  by  the  name  of  lakes  would  be  nearer  the  mark,  for 
many  of  them  well  deserve  that  appellation.  The  Moota  Talou,  for  example,  or 
Rich  Tank,  near  Seringapatam,  I understand,  is  nearly  thirty  miles  in  circum- 
ference. I never  saw  that  particular  sheet  of  water,  but  many  of  the  artificial 
lakes  which  I did  examine  measured  six,  eight,  and  ten  miles  round  ; and  so  vast 
are  their  numbers,  that  I remember  counting  considerably  more  than  1 00  at  one 
view  from  the  top  of  Nundydroog;  nor  do  I believe  that  the  least  of  these  could 
have  been  less  than  two  or  three  miles  in  circuit. 

« Dr.  Buchanan,  in  his  journey  through  those  countries,  made  by  order  of 
Lord  Wellesley,  in  1800,  shortly  after  the  capture  of  Seringapatam,  describes 
minutely  the  formation  of  these  tanks,  or  Erays,  as  they  are  called  in  the  Tarnul 
language.  The  Saymbrumbacum  Tank,  not  far  from  Madras,  he  says,  is  eight 
miles  in  length  by  three  in  width,  and  its  contents  are  sufficient  to  supply  with 
water  the  lands  of  thirty-two  villages  for  eighteen  months,  supposing  the  usual 
rains  to  fail.” — Hall’s  Fragments  of  Voyages,  pp.  88 — 108,  vol.  iii.  3d  series. 

(1040.)  Rice  is  imported  into  England  in  large  quantities,  both 
from  the  East  Indies  and  America.  The  Carolina  rice  is  said  to 
be  the  produce  of  one  small  bag,  given  as  a present,  by  Dubois, 
the  treasurer  of  the  East  India  Company,  to  a Carolina  trader; 
and  in  1698  sixty  tons  were  sent  home.  Upwards  of  one  hundred 
thousand  bags  of  rice  are  now  annually  imported,  and  the  quantity 
is  gradually  increasing. 

(1041.)  The  Canada  rice,  Zizania  Jiuitans,  although  not  yet 
much  cultivated,  has  all  the  natural  capabilities  to  become  a valu- 
able corn.  Its  grains  are  large,  and  replete  with  a fine  bland 
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farina.  It  grows  abundantly  in  the  shallow  waters  of  North 
America,  and  has  been  acclimated  here;  it  grows  freely  both  in 
Middlesex  and  Rosshire.  Attempts  are  being  made,  which  it  is  to 
be  hoped  will  be  successful,  to  cultivate  it  in  Ireland.  Pinkerton 
says,  “ this  plant  seems  to  be  designed  by  nature  to  become  the 
breadcorn  of  the  North.” 

(1042.)  Bambusace*.  The  Bamboo,  and  other  arborescent 
grasses,  are  distinguished  from  the  associated  types  not  only  by 
their  port,  but  also  by  “their  paniculate  locustse  being  many- 
flowered,  their  stamina  six,  and  style  single.” 

(1043.)  Bambusa,  the  name  of  the  normal  genus,  has  been 
formed  from  the  Indian  Bambos.  The  tree-like  size  of  these  plants 
associates  them  in  some  measure  with  palms.  They  are  applied, 
in  China,  India,  and  Japan,  to  a great  number  of  useful  purposes: 
sections  of  the  small  ones  are  made  into  cups,  and  of  the  larger 
ones  into  tubs  and  boxes;  water-pipes  are  often  made  of  them; 
and  they  are  used  in  the  construction  of  fences,  building  houses 
and  boats,  and  making  various  articles  of  furniture.  The  tender 
tops  of  the  young  shoots  form  a favourite  West  India  pickle. 

Perhaps  the  best  idea,  though  still  a faint  one,  of  the  beauty  and 
magnificence  of  these  arborescent  grasses,  may  be  given  to  the 
untravelled  naturalist,  by  quoting  Capt.  Basil  Hall’s  account  of 
the  impression  a first  view  produced  on  him.  He  says, 

“ Early  in  the  morning,  of  a beautiful  day  in  the  latter  end  of  September,  I set 
out  from  the  bare  table- land  of  Mysore,  and  proceeded  towards  the  hilly  and 
thickly-wooded  regions  overhanging  the  Malabar  country.  When  [ awoke  in 
my  palankeen,  I knew  not  very  distinctly  where  I had  got  to,  for  I had  been 
dreaming  all  night  about  the  monstrous  statue  at  Shrivaabalagol.  I sat  up,  drew 
the  door  gently  back,  and,  looking  out,  found  myself  in  the  midst  of  one  of  the 
most  curious  and  magnificent  scenes  which  my  eyes  had  ever  beheld.  It  appeared 
as  if  I were  travelling  among  the  clustered  columns  of  some  enormous  and  en- 
chanted Gothic  cathedral,  compared  to  which  the  minster  at  York,  or  the  cathe- 
dral at  Winchester,  would  have  seemed  mere  baby-houses;  the  ground  extended 
on  all  sides  as  smooth  and  flat,  and  clear  of  underwood,  as  if  the  whole  had  been 
paved  with  grave-stones.  From  this  level  surface  rose  on  every  hand,  and  as  far 
as  the  eye  could  penetrate  into  the  forest,  immense  symmetrical  clusters  of  bam- 
boo, varying  in  diameter  at  their  base  from  six  feet  to  twenty  or  thirty;  and  even 
to  twice  that  width,  as  I ascertained  by  actual  measurement.  For  about  eight  or 
ten  feet  from  the  ground,  each  of  these  clusters  or  columns  preserved  a form 
nearly  cylindrical,  after  which  they  began  gradually  to  swell  outwards,  each 
bamboo  assuming  for  itself  a graceful  curve,  and  rising  to  the  height,  some  of 
sixty,  some  of  eighty,  and  some  even  of  one  hundred  feet  in  the  air,  the  extreme 
end  being  at  times  horizontal,  or  even  drooping  gently  over,  like  the  tips  of  the 
feathers  in  the  Prince  of  Wales’s  plume.  These  gorgeous  clusters  stood  at  the 
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distance  of  fifteen  or  twenty  yards  from  one  another,  and,  being  totally  free  from 
the  interruption  of  brushwood,  could  be  distinguished  at  a great  distance — more 
than  a mile  certainly,  in  every  direction,  forming,  under  the  influence  of  an  active 
imagination,  naves  and  transepts,  aisles  and  choirs,  such  as  none  but  a Gothic 
architect  ever  dared  to  conceive.  Overhead  the  interlacing  curves  of  the  bamboos 
constituted  as  complete  a groined  roof  as  that  of  Winchester  or  Westminster, 
on  a scale  of  grandeur  far  beyond  the  bold  conception  even  of  those  wonderful 
artists  who  devised  that  glorious  school  of  architecture,  which,  in  the  opinion  of 
many  people,  has  raised  the  dark  centuries  immediately  subsequent  to  the  era  of 
the  crusades,  almost  to  the  level  of  the  days  of  Pericles. 

“ On  counting  the  separate  bamboos  in  some  of  the  smallest,  and  also  in  some 
of  the  largest  clusters,  I found  the  numbers  to  vary  from  twenty  to  thirty  to  up- 
wards of  two  hundred,  and  the  height  generally  from  sixty  to  a hundred  feet  from 
the  ground,  to  the  point  of  intersection  of  the  curves  overhead.  Most  of  the 
bamboos  were  somewhat  thicker  than  a man’s  thigh  at  the  ground,  where,  as  I 
have  before  said,  they  are  clustered  so  close  as  to  be  almost  in  contact.  They 
then  taper  off  very  gradually  to  the  extreme  end,  where  the  point  is  not  thicker 
than  a quill. 

“ There  occurs  a joint  at  about  every  foot  and  a half,  distinguished  not  only  by 
a slight  flat  ring  or  fillet,  but  by  a set  of  small  branches,  eight  or  ten  feet  long, 
striking  out  at  right  angles  to  the  main  bamboo.  These  minor  shoots  are  again 
divided  into  joints,  from  which  other  series  of  shoots,  still  more  minute,  are 
thrown  out;  and  so  on  for  many  successions,  the  last  always  terminating  in  a 
sharp  pointed-narrow  leaf,  two  or  three  inches  long  and  half  an  inch  wide  in  the 
middle,  not  unlike  a large  tea  leaf  when  spread  out.  As  each  hamboo,  of  the 
hundred  or  more  forming  the  cluster,  sends  out  shoots  from  every  joint,  and  as 
all  the  joints  of  these  subordinate  plants  do  the  same,  a compact  mass  is  formed 
hy  these  innumerable  little  branches,  which  cross  one  another  at  every  possible 
angle.  If  a person  were  to  fill  a hat  full  of  pins  and  needles,  and  shake  it  about 
for  some  minutes,  it  might  give  a notion  of  the  inextricable  confusion  which  is 
presented  to  the  eye  on  looking  into  one  of  these  clustered  columns  of  bamboos. 
It  is  only  at  the  top,  where  the  bend  takes  place,  that  the  foliage  has  full  room  to 
play,  or  where  the  tapering  arms  of  this  magnificent  plant  form,  by  their  meetings 
and  crossings,  a complete  system  of  pointed  arches. 

“ What  surprised  me  very  much,  and  greatly  puzzled  me  at  first,  was,  to  observe 
that,  notwithstanding  the  multitude  of  lateral  shoots  from  each  of  the  main  bam- 
boos, and  from  all  the  subordinate  branches,  not  a single  trace  of  displacement, 
or  the  slightest  obstruction  to  the  growth  of  any  branch,  could  be  detected. 
Every  person  must  have  heard  of  the  astonishing  rapidity  of  the  growth  of  the 
bamboo;  it  is  said  indeed  that  in  one  season  it  starts  up  to  its  whole  length.  I 
do  not  know  if  this  be  true,  but  am  quite  certain  that  if  one  of  the  main  bamboos 
were  to  spring  from  the  ground  in  the  centre,  or  even  near  the  sides  of  the  clus- 
ter, and  that  from  its  joints  there  were  at  the  same  time  to  sprout  out  the  lateral 
branches  I have  described,  it  would  be  impossible  for  the  main  stem  to  force  its 
way  through  the  obstructions  presented  by  the  network,  formed  by  the  little 
branches  growing  from  the  joints  of  the  other  bamboos  in  the  cluster. 

“After  examining  a considerable  number  of  the  clusters,  however,  we  can,  I 
think,  perceive  how  nature  manages  this  difficult  allair.  When  the  bamboo  first 
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springs  out  of  the  ground  it  is  about  as  thick  as  a man’s  wrist,  but  it  is  armed 
with  a very  sharp  point,  not  unlike  that  of  a wooden  instrument  called  a fid, 
which  sailors  make  use  of  in  splicing  ropes  ; as  this  point  is  extremely  hard,  and 
the  bamboo  always  highly  polished,  it  readily  makes  its  way  through  the  very 
thickest  masses  of  the  little  branches,  as  one  might  thrust  a sword  through  a 
quickset  hedge.  Thus  the  bamboo,  whose  growth  is  prodigiously  rapid,  starts 
upwards,  and  by  reason  of  its  smooth  sharp  end,  and  perfectly  smooth  sides, 
easily  makes  its  way  to  its  extreme  length  and  thickness,  without,  as  I conceive, 
sending  out  a single  lateral  shoot  from  any  of  its  joints,  till  the  utmost  extent  has 
been  gained.  The  subordinate  branches  from  the  joints  then,  but  not  till  then, 
begin  to  start  out  horizontally,  all  these  being,  after  the  manner  of  the  principal 
stem,  exempted  from  lateral  shoots  at  their  joints  till  their  utmost  length  has  been 
reached.  In  consequence  of  this  beautiful  arrangement,  none  of  these  successive 
branches,  however  numerous  or  delicate,  find  any  difficulty  in  piercing  the  con- 
fusion. 

“I  saw  bamboos  in  every  different  stage  of  this  process,  and  in  particular  I 
noticed  several  of  the  main  stems  rising  to  the  height  of  seventy  feet  and  upwards, 
of  a clear  yellow  colour,  and  evidently  of  recent  growth,  but  without  a single 
lateral  branch  growing  from  their  joints  from  top  to  bottom ; and  this  led  me  to 
infer  that  their  extreme  height  had  not  yet  been  reached,  or  was  but  just  attained.” 

(1044.)  The  Bambusacece,  Oryzacece,  Stipacece,  Agrostidacece, 
Avenacece,  and  Phalaridacece,  are  associated  to  form  the  section 
Festucin;e.  They  are  arborescent  or  herbaceous  grasses,  with 
paniculate  inflorescence;  and  the  imperfect  florets  for  the  most 
part  the  upper  ones  of  each  locusta.  This  last-named  character 
will  at  once  distinguish  the  four  types  last  mentioned  from  any  of 
the  Panicince ; and  they  are  the  only  ones  likely  to  be  confounded. 

(1045.)  Zeci,  Coix,  Lygeum,  and  several  other  genera,  the 
affinities  of  which  are  doubtful,  are  placed  by  Bartling  in  an 
appendix  to  the  order.  Further  examination  will  probably  attach 
some  of  these  to  the  foregoing  types;  and  Zea,  Coix,  &c.  seem  to 
afford  materials  for  constructing  another  group. 

(1046.)  Zea  Mays  is  the  well-known  Indian  corn,  which, 
although  indigenous  to  warmer  countries  than  our  own,  will  thrive 
in  favourable  situations  here.  The  crops,  however,  are  uncertain, 
and  the  bread  made  from  Mays  flour  is  so  inferior  to  wheaten,  that 
little  temptation  exists  to  continue  its  culture  here.  In  the  Old 
world  it  is  comparatively  little  grown,  but  in  the  Western  hemi- 
sphere it  rises  into  great  agricultural  importance. 

Maize,  like  other  corn,  is  capable  of  affording  an  inebriating  liquor ; and,  as 
an  example  of  the  desire  that  prevails  among  all  people,  as  well  savage  as  civilized, 
to  possess  the  power  of  intoxicating  themselves,  it  may  be  mentioned,  that  with 
some  Indian  tribes,  after  the  gathering  in  of  their  harvest,  for  the  want  of  other 
mills  and  means,  it  is  customary  to  give  each  of  the  old  squaws  a quantity  of 
grain  to  chew,  and  a calabash  to  receive  the  triturated  corn  when  reduced  to  the 
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form  of  paste.  The  contents  of  the  calabashes  are  subsequently  mixed,  and  water 
being  added,  the  whole  is  lelt  to  ferment,  and  a sort  of  beer  or  wine  is  thus  pro- 
duced, of  which  they  are  very  fond,  and  which  tliey  are  prone  to  drink  to  excess. 

The  Zea  Curagua,  or  cross-corn,  is  regarded  with  a kind  of  su- 
perstitious veneration  in  Valparaiso,  from  the  grains,  when  roasted, 
splitting  regularly  into  the  form  of  a cross. 

(1047.)  The  three  sections,  Festucince,  Panicince,  and  Triti- 
ciiue,  are  associated  to  form  the  order  Graminales,  or  Poales, 
the  characters  of  which  have  been  already  given,  [§  997;]  and  the 
two  orders,  Graminales,  and  Cyperales,  are  the  only  ones 
included  in  the  class  Gramina,  or  Grassedges,  the  Glumacese  of 
some,  the  Culmiferse  of  other  writers.  The  grasses  differentially 
considered  are  glumose  flowering  plants,  with  endogenous  stems  and 
monocotyledonous  or  one-lobed  seeds. 

(1048.)  Collectively  described,  they  are  tubivascular  herbaceous 
plants,  rarely  shrubby  or  arborescent;  roots  either  annual  or  pe- 
rennial; rhizomata  endogenous;  culms  for  the  most  part  simple, 
though  sometimes  branched,  and  either  round  or  angular,  jointed  or 
knotless,  solid  or  hollow.  The  leaves  are  simple,  alternate,  entire 
with  linear  veins;  leaf-stalks  vaginate;  inflorescence  spicate, 
racemose  or  paniculate;  flowers  arranged  in  locustse  or  spikelets, 
the  valves  of  the  perianth  often  imperfect  or  absent;  stamens,  for 
the  most  part  three,  or  some  multiple  of  three ; filaments  free ; 
anthers  two-celled;  germen  free ; styles  two  or  three,  often  connate; 
fruit  a caryopsis  or  achenium;  seed  erect;  albumen  farinaceous, 
and  of  the  shape  of  the  fruit;  embryo  at  the  base  of  the  seed,  either 
within  or  without  the  perisperm,  and  imparilobed : the  cotyledon 
being  single,  or  when  two  are  developed,  they  are  alternate,  not 
opposite  to  each  other. 

(1049.)  Tabular  Conspectus  of  the  Gramina,  or  Grassedges. 


Class. 


Orders. 


I 

Gramina.  j 
(10-17  and  1018) 


Graminales 

or 

Poales. 

(998) 


Cyperales 
or (984) 

kCA  LAM  A III /L. 


Sections. 

' 

Festucinee 

(1044) 


A 

Panicinae 
(1023 ) 

I Triticin* 

L (1016) 

r Caricinae 
> (994) 

( Cy peri  nte 


Types. 

rBambusaceee  (1042) 
j Oryzacec t (1038) 
j StipacetL  (1036) 
j Agrostidacece  (1034) 
Avenacea.  (1027) 
k PhalaridaceiB  (1025) 

( Saccharacee  (1020) 

( Miliacee  (1018) 

( Spurtinacecs  (1014) 

( Hordeacvtr  (1006) 

Caricacecc  (995) 

( Scirpacca  (991 ) 

( PapyraceiB.  (993) 
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(1050.)  To  the  grasses  thus  defined  it  has  been  occasionally 
proposed  to  add  various  small  groups  of  grass-like  plants,  such  as 
the  reed-mace  and  the  bur-reed  ( Typhacece ),  the  true  rushes 
( Juncacece ),  and  the  cord-rushes  or  rope-grasses  ( Restiacece , 

§ 1100,  et  seq.) : but  although  their  affinity  to  the  grasses  and 
sedges  is  obvious,  their  relationship  to  the  Liliales  of  the  following 
class.  Palmares,  seems  to  be  nearer  and  more  decided.  Thus, 
without  the  bur-reeds  ( Spargania ),  which  are  herbaceous  allies 
of  the  screw-pine  ( Pandanus ),  can  be  excluded  from  the  Typha- 
cece ; the  subglumaceous  rushes  shewn  to  have  less  similitude  to 
lilies  than  to  grasses;  and  the  Xyridacece  proved  not  to  be  inti- 
mately allied  to  the  Restiacece  and  Ephemeracece,  as  well  as  more 
remotely  to  Orchidacece  ; neither  of  them  can,  consistently  with  a 
due  regard  to  their  natural  affinities,  be  severed  from  the  Palmares 
and  attached  to  the  Gramina  ; and  this,  the  more  especially  as 
their  floral  envelopes  when  present  are  not  glumes,  but  perianths, 
[vide  § 1076],  and  although  often  husk-like  are  frequently  sub- 
petaloid,  and  sometimes  even  decidedly  corollate. 

(1051.)  Whether  these  osculant  groups  are  located  among  the 
Palmares,  or  subjoined  to  the  Gramina,  is  not,  however,  a point 
of  very  great  importance.  They  are  confessedly  transitional  from 
the  one  class  to  the  other,  and  should  the  glumaceous  texture  of 
the  flower  coverings  be  esteemed  an  associating  character  of  more 
importance  than  the  alternate  disposition  of  the  valves  in  glumes, 
and  their  whorled  arrangement  in  perianths,  the  above-named 
groups,  or  some  of  them,  may  form  an  additional  order  of  the 
present  class  called  the  Juncales,  or  Typliales. 


(1052.)  Allusion  has  several  times  been  made  to  the  vast  importance  of  the 
grasses  as  a source  of  food,  both  direct  and  indirect,  to  brute  animals  and  man. 
But  perhaps  a bare  statistical  account  of  the  quantity  of  corn  consumed  in  one 
nation,  in  a given  time,  may  afford  a better  idea  of  the  importance  of  the  cereal 
grasses  to  man,  than  any  more  lengthened  commendation  ; and  perhaps  our  own 
country,  although  here  less  vegetable  food  is  eaten  than  in  many  other  nations, 
(the  French  averaging  each  person  ten  bushels  a year  to  our  one  quarter,)  may  still 
afford  the  best  practical  examples. 

From  a laborious  series  of  investigations,  Mr.  M‘Culloch  has  computed  that 
the  average  daily  consumption  of  corn  in  the  United  Kingdom  amounts  to 
154,762  quarters  ; i.  e.  1,238,096  bushels  are  either  devoured  or  otherwise  used 
by  man,  to  minister  directly  or  indirectly. to  his  necessities  every  day  in  this  com- 
paratively minute  spot  of  earth.  One  week’s  consumption,  the  same  eminent 
authority  informs  us,  is  1,083,333  quarters,  or  4,333,232  combs,  or  8,666,664 
bushels;  and  the  yearly  consumption  52,000,000  quarters,  or  416,000,000 
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bushels;  and  to  Ibis  should  be  added  100,000  bags  of  rice,  besides  200,000  tons, 
or  nearly  450  million  pounds  of  sugar. 

(1053.)  But  in  order,  however,  fairly  to  estimate  the  value  of  the  grasses  to 
man,  a report  should  also  be  attempted  of  the  quantity  consumed  as  pasturage,  a 
great  proportion  of  which  becomes  indirectly  human  food,  when  converted, into  milk, 
butter,  cheese,  mutton,  beef,  and  veal,  and  still  more  is  rendered  subservient  to 
our  comfort  as  the  support  of  the  beasts  of  burden  that  labour  for  the  benefit  of 
man.  On  several  of  these  points,  however,  the  means  of  calculation  are  too  im- 
perfect to  allow  any  general  statement  to  be  adventured,  still  on  one,  viz.  the 
grass  that  men  indirectly  eat,  the  same  political  economist  will  enable  us  to  form 
some  notion  ; for  we  learn  that  the  average  yearly  consumption  of  butcher’s 
meat,  by  every  individual,  young  and  old,  amounts  to  nearly  one  hundred  weight . 
it  has  indeed  been  estimated  at  more  than  double  this,  exclusive  of  fish  and 
poultry;  and  statistical  accounts  declare  that,  not  computing  pork,  bacon,  or 
poultry,  the  population  of  London  alone  annually  consumes  154,434,850  pounds 
of  meat. 

(1054.)  It  has  been  estimated  that  a horse  requires  for  its  support  asmuch  land 
as  would  on  an  average  raise  sufficient  food  for  eight  men  ; now  there  are  in  Great 
Britain  upwards  of  a million  of  horses  engaged  in  various  ways,  in  the  transport  of 
passengers  and  goods,  all  of  which  are  supported  chiefly,  if  not  entirely,  upon  the 
grasses.  But  again:  the  stock  of  cattle  in  England  averages  nearly  3,000,000, 
that  in  Scotland  upwards  of  1 ,000,000 ; together,  in  round  numbers,  5,000,000.  In 
France  it  is  stated  to  be  6,681,000,  in  Prussia  4,355,000,  in  the  German  Confedera- 
tion 12,000,000.  The  stock  of  sheep  in  England,  four  years  ago,  was  estimated  at 
25,000,000,  and  in  Scotland  5,000,000,  being  30,000,000  in  Great  Britain  alone, 
exclusive  of  Ireland ; and  of  these,  it  is  said,  that  33,000  sheep  and  lambs  are 
slaughtered  weekly  in  Smithfield  only,  i.e.  from  1,250,000  to  1,500,000  per 
annum.  Add  to  the  foregoing  the  immensity  of  cheese  produced  ; Cheshire, 
it  is  calculated,  affords  about  11,500  tons  a year,  Warwickshire  sends  annually 
about  20,000  tons  to  London,  besides  a large  quantity  to  Birmingham  and  other 
places  ; and,  although  an  estimate  cannot  be  made  of  the  entire  quantity  produced 
or  consumed  either  in  the  metropolis  or  in  the  country,  Dr.  Colquhoun  states, 
that  the  value  of  butter  and  cheese  consumed  in  the  United  Kingdom  must  be 
worth  at  least  5,000,000/.  a year,  exclusive  of  the  milk  from  which  they  are  made. 

This  sum,  as  M'Culloch  says,  is  perhaps  too  high,  but  there  are  not  data  suffi- 
cient at  command  either  to  correct  or  verify  it;  and  from  supplies  produced  in 
single  counties,  we  are  assured  it  must  be  very'  great:  for  it  is  known  that  fifty 
million  pounds  of  butter  are  annually  brought  into  this  great  city ; which,  at  the 
average  production  of  1681bs.  per  annum,  will  require  280,000  cows  to  be  kept 
for  the  supply  of  the  London  market  only ; exclusive  of  those  that  must  aftord  the 
same  article  of  food  to  the  other  parts  of  the  kingdom,  and  exclusive  of  those 
which  must  be  kept  to  yield  the  ordinary  supply  of  milk,  of  which  a very  faint 
notion  can  be  given,  for  so  much  less  milk  is  drank  in  London  than  in  the  coun- 
try, and  by  fraud  the  London  milk  is  so  much  increased  in  measure,  that  the  9000 
and  upwards  of  milch  cows  which  are  kept  in  the  environs,  are  not  a lair  propor- 
tion of  what  are  kept  for  the  supply  of  milk  in  other  places.  Now  each  cow  on  an 
average  yields  nine  quarts  of  milk  a day;  hence  81,000  quarts  ot  pure  milk  are 
consumed  in  the  metropolis  daily,  i.e.  thirty  million  quarts  per  annum.  As  the 
grasses  are  known  to  be  the  chief  support  of  the  animals  whence  such  enormous 
supplies  of  human  food  are  drawn,  they  are  indirectly,  no  less  than  directly,  the 
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staple  sustenance  of  man ; and  when  traced  to  their  source,  the  various  articles 
above  named,  of  which  a sample  rather  than  a catalogue  has  been  given,  can 
scarcely  be  esteemed  other  than  grasses  in  disguise. 

GEOGRAPHICAL  IMSTRIEUTION  OF  THE  GRAMINA. 

(1055.)  As  affording  their  chief  food  both  to  men  and  animals,  no  plants  are 
more  important  than  the  grasses,  and  hence  there  are  no  plants  that  are  more 
universally  distributed  over  the  surface  of  the  globe,  or  that  have  been  more  varied, 
to  adapt  them  to  the  varied  circumstances  of  the  countries  in  which  they  grow. 
Certain  plants  are  confined  to  certain  places,  and  others  of  still  greater  range  are 
restrained  within  certain  latitudes,  but  grasses  extend  from  the  equator  almost 
to  the  poles.  In  the  frigid  zone,  barley,  oats,  and  lyme-grass  flourish,  and  are 
cultivated  as  bread-corn  in  Lapland  as  far  north  as  the  seventieth  degree ; and 
even  Spitzbergen  is  not  destitute  of  grass.  In  more  temperate  regions  rye  is  added 
to  the  list  of  cultivated  corn  ; but  in  England,  France,  and  Germany,  wheat  becomes 
the  staple  food  of  man,  while  barley,  oats,  and  rye  are  chiefly  cultivated  as 
provender  for  horses,  for  brewing,  or  for  the  use  of  the  distillery.  In  Spain,  Portu- 
gal, Italy,  and  Greece,  maize  is  added  to  the  more  northern  corns,  and  in  hot 
swampy  districts  rice;  where  rye  and  oats  are  seldom  seen,  and  in  some  parts  un- 
known, and  where  barley  becomes  the  food  of  the  beasts  of  burden. 

(1056.)  In  many  places  other  flowering  Monocotyledons,  such  as  the  palms 
and  the  bananas,  with  a few  Dicotyledons,  as  the  batatas,  the.  manihot,  and  the 
bread-fruit,  in  a great  measure  supply  the  place  of  cereal  grasses,  or  entirely  super- 
sede the  use  of  corn.  But  these  are  exceptions  to  the  general  rule;  and  hence 
the  grasses  are  of  more  importance  both  in  a commercial  and  political  point  of 
view,  as  well  as  in  the  general  economy  of  nature,  than  any  other  vegetables 
known.  In  most  countries  they  form  the  principal  part  of  the  external  covering 
of  the  earth ; and,  in  respect  to  ornament,  they  play  a very  prominent  part,  giving 
to  the  plains  and  hills  their  lovely  green,  and  bordering  the  blue  waters  of  the 
lake  and  the  meandering  course  of  the  rivulet,  or  the  majestic  windings  of  the 
mighty  stream.  They  also  restrain  the  degradation  of  upland  and  hilly  grounds, 
fix  loose  sands,  and  prevent  deluges  more  fatal  than  watery  floods.  They  materially 
affect  the  atmosphere,  especially  its  quantity  of  moisture.  They  support  a whole 
world  of  insects,  and  afford  the  chief  nourishment  of  domestic  animals.  They 
are  on  this  account  of  the  utmost  consideration  in  the  breeding  of  cattle ; and, 
since  the  most  important  of  the  cultivated  plants  belong  to  them,  they  constitute 
likewise  the  basis  of  agriculture,  one  of  the  breasts  of  the  state.  But  the  rearing 
of  cattle  and  of  corn  is  not  only  the  main  support  of  nations ; it  determines  the 
degree  of  culture  and  mode  of  life,  and,  to  a certain  extent  also,  the  manners  and 
customs  of  particular  people.  The  geographical  relations  of  the  Gramina  must 
therefore  be  interesting,  not  merely  to  the  botanist,  but  to  those  who  occupy 
themselves  with  the  sciences  relating  to  man,  and  the  policy  of  nations. 

(1057.)  The  pasture  grasses  and  the  sedges  are  less  numerous  in  tropical 
than  in  extra-tropical  regions  ; they  grow  to  a larger  size,  becoming  arborescent, 
and  less  fit  for  food.  They  also,  from  their  magnitude,  are  more  distant  from  each 
other,  and  do  not  form  the  compact  continuous  turf  which  characterizes  the  ver- 
dant fields  of  temperate  latitudes.  A final  cause  for  these  variations  may  be  found 
in  the  acknowledged  tendency  that  such  a disposition  has  to  promote  the  health  of 
man,  for  in  hot  climates,  where  much  animal  food  would  be  injurious,  the  pas- 
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cunl  grasses  on  which  flocks  and  herds  are  fed,  are  less  abundant  than  in  the  tem- 
perate 'atit  udes,  where  flesh  in  larger  quantities  is  required  lor  human  food. 

(1058.;  Of  the  two  orders  into  which  the  grasses  have  been  divided,  the 
Graminales  extend  further  towards  the  equator  than  the  Cyperales,  which  are  in 
the  greatest  relative  proportion  in  northern  latitudes.  Thus,  in  Lapland,  notwith- 
standing the  very  different  extent  of  the  two  orders,  the  sedges  are  equal  in  num- 
ber to  the  true  grasses  ; but  if  traced  thence  to  the  line,  the  relative  proportion  is 
very  much  reduced.  The  several  types  which  prevail  are  also  changed.  North- 
wards the  Caricine.  and  Scirpacetz  are  predominant,  while  towards  the  equator 
the  paper-reed  and  other  PapyracetB,  are  chiefly  found,  which  here  are  either  rare 
or  totally  unknown. 

(1059.)  Thus,  from  the  calculations  of  Humboldt,  and  others,  it  appears  that 
Cy per  ales  form  but  3’7  of  the  flowering  plants  in  tropical  America,  5'3  in  India; 
and  Vg  in  Western  Africa,  and  T'5  in  New  Holland.  On  an  average  they  amount 
to  about  s'g  in  the  temperate  regions  ; being  in  Sicily  France  5'7,  Germany  T's, 
Denmark  T'e,  and  Sweden  about  -fa : in  the  frigid  zone,  i.  e.  in  Lapland  and 
Kamtschatka,  their  proportion  is  about  in  Melville  Island 

(1060.)  From  similar  calculations,  the  general  distribution  of  the  grasses  would 
seem  to  vary  in  about  the  following  proportions.  Within  the  tropics  rather  more 
than  -jL,  in  the  temperate  regions  -fa,  in  the  frigid  zone  ^ : in  Melville  Island 
almost 

Again  : of  the  nearly  2000  known  species  about  800  are  tropical,  and  from 
1 150  to  1200  are  extra- tropical. 

(1061.)  Of  the  various  subordinate  types  and  sections  not  one  is  confined  ex- 
clusively to  either  zone,  although  some  genera  and  many  species  are  local.  But 
the  relatively  greater  proportion  of  the  Bmnhusaceat,  Saccharacea,  Miliacete , 
and  Spartinacem,  within  the  tropics,  justifies  their  enumeration  as  tropical  groups, 
while  the  Agrostidaceie,  Avenaceee,  and  Hurdeacetz,  for  the  contrary  reason,  may 
be  esteemed  extra- tropical.  The  Oryzaceee  and  Stipace<z,  are  pretty  equally 
divided,  the  former  being  rather  a tropical,  and  the  latter  an  extra-tropical  type. 

(1062.)  The  distribution  as  to  altitude,  is  nearly  consonant  with  that  as  to  lati- 
tude, the  Miliacea  and  Saccharacece.  predominating  on  the  lower,  the  Avenacee 
and  Agrostidaceiz  on  the  higher  elevations.  Thus,  above  9,600  feet,  the  Avena- 
cece  are  to  the  Miliacetz  as  8 : 1 ; but  below  1200  feet,  only  as  7 : 39.  Some  local 
exceptions,  however,  are  known  to  this  general  law.  In  Southern  Europe,  for 
example,  the  grasses,  seem  to  diminish  instead  oi  to  increase,  accouling  to  the  ele- 
vation, for  in  the  Alpine  Flora  their  relative  proportion  is  only  T'3,  while  it  is 
or  it}  on  the  plains. 

(1063.)  A considerable  difference  has  been  shewn  to  prevail  in  the  distribution 
of  the  types,  but  “ between  the  genera  the  contrast  is  naturally  greater,  and  mani- 
fests itself  not  only  according  to  the  latitude,  but  also  the  longitude.  Thus,  in  the 
torrid  zone,  the  genus  Puspalus  has  a decided  preponderance  in  the  New  World. 
Most  of  the  genera,  however,  especially  the  larger,  lor  example,  Panicum, 
Andropogon,  and  Chloris,  are  everywhere  nearly  equal,  those  that  are  peculiar  being 
generally  not  at  all  numerous.  The  generic  difference  between  North  America 
and  the  temperate  regions  of  the  European  continent  is  very  small.  In  North 
America,  however,  a greater  number  of  tropical  forms  appears.  Between  the 
two  temperate  zones  also  the  distinction  seems  to  be  by  no  means  considerable. 
Of  thirty-six  genera  from  the  Cape,  thirty  occur  in  the  temperate  zone  of  the 
northern  hemisphere,  while  in  other  families,  Southern  Africa  has  many  peculiar 
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to  itself.  In  the  extra- tropical  part  of  New  Holland,  the  greater  number  of 
genera  is  found  also  in  the  north  (about  two-thirds) ; and  this  appears  to  be  still 
more  the  case  in  the  southern  parts  of  South  America,  as  well  as  New  Zealand. 
One  of  the  most  extensively  distributed  genera  is  Poa.  It  is  found  almost  over  the 
whole  earth ; and,  although  it  reaches  its  maximum  in  the  temperate,  has  also 
many  species  in  the  torrid  zone.  A tendency  to  a wider  distribution  in  the  family  of 
the  grasses,  is  found,  not  only  in  the  groups  and  genera,  but  also  in  the  species. 
Among  many  examples,  we  particularize  only  Lappago  racemosa,  which  occurs 
in  the  south  of  Europe,  in  Arabia,  in  both  Indies,  and  in  South  America ; Cenchrus 
echinatus,  Festuca  myurus,  Poa  megastachya,  Andropogon  allionii,  Holcus 
halepensis,  in  the  highlands  of  South  America,  and  in  Europe  ; Panicum  crus- 
galli,  P.  glaucum,  Cynodon  dactylon,  Holcus  gryllus,  Arundo  Phragmites,  and 
Festuca fluitans,  in  Europe  and  New  Holland  ; Paspalus  vaginatus,  in  Tranque- 
bar,  Jamaica,  and  the  Isle  of  France;  P.filiformis , in  India,  Jamaica,  and  North 
America;  Rottbollia  dimidiala,  in  Guinea,  at  the  Cape,  and  in  Jamaica;  and 
Imperata  arundinacea,  on  the  Mediterranean,  in  India,  and  New  Holland. 

What  has  been  said  of  the  decided  influence  of  the  degrees  of  latitude  on  groups 
and  genera,  holds  also  of  the  habitus  of  vegetation  in  general.  The  greatest 
differences  between  tropical  and  extra-tropical  grasses  appear  to  be  the  following. 

“1.  The  tropical  grasses  acquire  a much  greater  height,  and  occasionally 
assume  the  appearance  of  trees.  Some  species  of  Bambusa  are  from  fifty  to  sixty 
feet  high  [1043],  and  upwards. 

“ 2.  The  leaves  of  the  tropical  grasses  are  broader,  and  approach  more  in  form 
to  those  of  the  other  families  of  plants.  Of  this  Paspalus  affords  many  examples. 

“3.  Separated  flowers  are  more  frequent  in  the  tropical  grasses.  Zea,  Sorghum, 
Andropogon,  Olyra,  Anthistiria,  Ischaemum,  /Egilops,  and  many  other  genera, 
which  only  occur  in  the  torrid  zone,  and  are  there  found  in  perfection,  are  monoe- 
cious or  polygamous.  Holcus  is  perhaps  the  only  extra-tropical  genus,  with 
separate  flowers. 

“4.  The  flowers  are  softer,  more  downy,  and  elegant  [§  71], 

“ 5-  The  extra-tropical  grasses,  on  the  contrary,  far  surpass  the  tropical  in 
respect  of  the  number  of  individuals.  That  compact  grassy  turf,  which,  especially 
in  the  colder  parts  of  the  temperate  zones,  in  spring  and  summer,  composes  the 
green  meadows  and  pastures,  is  almost  entirely  wanting  in  the  torrid  zone.  The 
grasses  there  do  not  grow  crowded  together,  but,  like  other  plants,  more  dispersed. 
Already,  in  the  southern  parts  of  Europe,  the  assimilation  to  the  warmer  regions,  in 
this  respect,  is  by  no  means  inconsiderable.  Arundo  Donax,  by  its  height,  reminds 
us  of  the  Bamboo ; Saccharum  Raven nae,  S.  Teneriffae,  Imperata  arundinacea, 
Lagurus  ovatus,  Lygeum  spartum,  and  the  species  of  Stipa,  by  their  soft,  downy, 
elegant  flowers  ; and  the  species  of  Andropogon,  <Egilops,  Ac.  by  separate  flowers, 
exhibit  tropical  qualities-  The  grasses  are  also  less  gregarious,  and  meadows 
seldomer  occur  in  the  south  than  in  the  north  of  Europe. 

As  to  what  relates  to  the  distribution  of  individuals,  the  generality  of  species 
are  social  plants. 

(1064.)  “Lastly.  Do  we  wish  to  know  how  this  family  is  distributed,  in  respect 
of  the  number  of  species,  and  where  they  reach  their  maxima  and  minima?  The 
following  materials  may  supply,  not  indeed  either  a complete  or  faithful  repre- 
sentation, because  the  grasses  are  not  treated  of  by  botanists  or  travellers  in 
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general  with  the  same  care  as  the  other  families,  but  they  will  at  least  give  some 
hints  towards  effecting  that  object.  In  Persoon’s  Synopsis,  the  grasses  oi  the 
torrid  zone  form  Jj,  and  those  of  the  temperate  zone  ^ of  the  whole  vegetation  ; 
but,  when  it  is  considered  that  the  grasses  of  the  former  have  been  less  investi- 
gated than  the  European,  the  quotient  would  be  nearly  alike  in  both  zones.  In 
the  systems  of  Rauner  and  Schultes,  tropical  are  to  the  European  grasses  as  two 
to  three ; but  this,  from  a probable  conjecture,  is  also  the  proportion  of  all  tro- 
pical and  extra-tropical  plants.  In  Persoon’s  Synopsis  it  is  one  to  two ; and, 
since  the  publication  of  that  work,  the  knowledge  of  the  tropical  has  been  enlarged 
in  a greater  proportion  than  that  of  the  extra-tropical  plants.  Although,  however, 
the  quotients  in  the  torrid  and  temperate  zones  may  be  nearly  equal  upon  the 
whole,  when  taken  in  subdivisions  there  will  be  an  inequality.  In  the  warm 
regions  of  South  America,  the  grasses  under  200  toises  elevation,  form  from  to 
^ of  the  whole;  in  the  West  Indies  on  the  river  Essequibo,  in  Zugana,  ^ 
to  ^3 ; on  the  river  Congo  ^ to  ^ ; in  Guyana  (in  the  last  three  the  local  cir- 
cumstances are  peculiarly  favorable  for  the  grasses ;)  in  the  East  Indies,  according 
to  Brown,  ; in  Arabia  -f  ; and  in  tropical  New  Holland  Tg  to  j\.  Now,  attend- 
ing to  the  circumstance  that  tropical  are  scarcely  so  well  known  as  other  phane- 
rogamic plants,  it  is  not  improbable  that  the  true  quotient  for  the  torrid  zone 
is  -,L  to  -]L.  In  the  warmer  parts  of  the  temperate  zone  the  grasses  appear  to  torm 
a smaller  proportion  of  the  vegetation ; for,  in  the  extra-tropical  parts  of  New  Hol- 
land they  form  from  ^ to  53  > at  the  Cape  33>  in  Greece  to  in  the  Canary 
Islands  to  in  the  Crimea  and  Caucasus  to  in  Naples  ^ to  , in  France 
•Jj,  and  in  Egypt  (where,  however,  the  circumstances  are  peculiarly  favorable,)  J. 
Farther  north  the  relative  numbers  seem  to  rise  somewhat  higher ; in  Germany  -fe, 
in  Great  Britain  -fr  to  in  Denmark  ^ to  in  Scandinavia  to  , in  Kams- 
chatka  1 to  |,  Lapland  Iceland  ~ to  £,  Greenland  J to  and  in  North  America, 
according  to  Pursh,  ^ to  j..  We  may  assume,  perhaps,  as  a medium  for  the 
warmer  parts  of  the  temperate  zone,  ^ to -fj ; for  the  colder,  together  with  the 
polar  regions,  ^ to  That  almost  in  every  flora  the  quotient  is  considerably 
higher  than  in  the  works  of  Persoon,  and  of  Rfemer,  and  Schultes,  atlords  another 
proof  that,  in  the  rule,  the  distribution  of  the  grasses  is  more  extensive  than  that 
of  the  other  phanerogamic  plants.  In  Southern  Europe  the  number  of  the 
grasses  seems  to  diminish  according  to  the  elevation,  for  in  the  Alpine  Flora  they 
are  only  Their  distribution  according  to  elevation  does  not,  therefore,  agree 
with  that  acording  to  the  latitude  ; in  South  America  the  agreement  is  greater,  for 
the  relative  numbers  are  0 to  200  toises,  -^to-^;  200  to  1100  toises,  -^to-^; 
1100  to  1600  toises,  ; above  1600  toises,  -fo.” 

(1065.)  A detailed  representation  of  the  distribution  of  the  cultivated  Gramina 
would  certainly  be  very  interesting.  Here  we  must  restrict  ourselves  to  a short 
general  outline.  We  shall  endeavour  to  specify  those  Gramina  which  are  the  pre- 
vailing ones  in  the  large  zones  and  continents,  mentioning,  in  passing,  those  plants 
of  other  families  which  either  supply  the  place  of,  or  are  associated  with,  the  dif- 
ferent kinds  of  grain,  as  the  chief  articles  of  food.  This  distribution  is  determined, 
not  merely  by  climate,  but  depends  on  the  civilization,  industry,  and  traffic  ot  the 
people,  and  often  on  historical  events. 

« Within  the  northern  polar  circle,  agriculture  is  found  only  in  a few  places. 
In  Siberia,  grain  reaches  at  the  utmost  only  to  60°;  in  the  eastern  purls,  scarcely 
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above  55°;  and  in  Kamschatka  there  is  no  agriculture,  even  in  the  most  southern 
parts  (51°. ) The  polar  limit  of  agriculture  on  the  north-west  coast  of  America 
appears  to  be  somewhat  higher ; for,  in  the  more  southern  Russian  possessions, 
(57°  to  58°,)  barley  and  rye  come  to  maturity.  On  the  eastern  coast  of  America  it 
is  scarcely  above  50°  to  52°.  Only  in  Europe,  namely  Lapland,  does  the  polar 
limit  reach  an  unusually  high  latitude,  (70°.)  Beyond  this,  dried  fish,  and 
here  and  there  potatoes,  supply  the  place  of  grain.  The  grains  which  extend 
farthest  to  the  north  of  Europe  are  barley  and  oats.  These,  which  in  the  milder 
climates  are  not  used  for  bread,  afford  to  the  inhabitants  of  the  northern  parts  of 
Norway  and  Sweden,  of  a part  of  Siberia  and  Scotland,  their  chief  vegetable 
nourishment. 

“ Rye  is  the  next  which  becomes  associated  with  these.  This  is  the  prevailing 
grain  in  a great  part  of  the  northern  temperate  zone,  namely,  on  the  south  of 
Sweden  and  Norway,  Denmark,  and  in  all  the  lands  bordering  on  the  Baltic, 
the  north  of  Germany,  and  part  of  Siberia.  In  the  latter,  another  very  nutritious 
grain,  buck-wheat,  is  very  frequently  cultivated.  In  the  zone  where  rye  pre- 
vails wheat  is  also  generally  to  be  found,  barley  being  here  chiefly  cultivated  for 
the  manufacture  of  beer,  and  oats  supplying  food  for  horses. 

“To  these  there  follows  a zone  in  Europe  and  Western  Asia,  where  rye  les- 
sens, or  disappears,  and  wheat  almost  exclusively  furnishes  bread.  The  middle  or 
the  south  of  France,  England,  part  of  Scotland,  a part  of  Germany,  Hungary, 
the  Crimea,  and  Caucasus,  as  also  the  lands  of  Middle  Asia,  where  agriculture 
is  followed,  belong  to  this  zone.  Here  the  vine  is  also  found ; wine  supplants  the 
use  of  beer,  and  barley  is  consequently  less  raised. 

“ Next  comes  a district  where  wheat  still  abounds,  but  no  longer  exclusively 
furnishes  bread;  rice  and  maize  becoming  frequent.  To  this  zone  belong 
Portugal,  Spain,  part  of  France  on  the  Mediterranean,  Italy,  and  Greece ; further, 
the  countries  of  the  East,  Persia,  Northern  India,  Arabia,  Egypt,  Nubia, 
Barbary,  and  the  Canary  Islands ; in  these  latter  countries,  however,  the  culture 
of  maize  or  rice,  towards  the  south,  is  always  more  considerable;  and  in  some  of 
them  several  kinds  of  Sorghum  (Doura),  and  Poa  Abyssinica,  come  to  be  added. 
In  both  these  regions  of  wheat,  rye  only  occurs  at  considerable  elevations;  oats, 
however,  more  seldom,  and  at  last  entirely  disappear;  barley  affording  food  for 
horses  and  mules. 

“ In  the  eastern  part  of  the  temperate  zone  of  the  old  continent,  in  China,  and 
Japan,  our  northern  kinds  of  grain  are  very  unfrequent,  and  rice  is  found  to  pre- 
dominate. The  cause  of  this  difference  between  the  east  and  the  west  of  the  old 
continent  appears  to  be  in  the  manners  and  peculiarities  of  the  people.  In  North 
America,  wheat  and  rye  grow  as  in  Europe,  but  more  sparingly.  Maize  is  more 
reared  in  the  western  than  in  the  old  world ; and  rice  predominates  in  the 
southern  provinces  of  the  United  States. 

“ In  the  torrid  zone,  maize  predominates  in  America,  rice  in  Asia,  and  both 
these  grains  in  nearly  equal  quantity  in  Africa.  The  cause  of  this  distribution  is, 
without  doubt,  historical ; for  Asia  is  the  native  country  of  rice,  and  America  of 
maize.  In  some  situations,  especially  in  the  neighbourhood  of  the  tropics,  wheat 
is  also  met  with,  but  always  subordinate  to  other  kinds  of  grain.  Besides  rice 
and  maize,  there  are  in  the  torrid  zone  several  kinds  of  grain,  as  well  as  other 
plants,  which  supply  the  inhabitants  with  food,  either  used  along  with  them,  or 
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entirely  occupying  their  place.  Such  are,  in  the  new  continent,  Yams  (Dioscorea 
alata),  the  Manihot  (Jatropha  manihot),  and  the  Batatas  (Convolvulus  batatas,) 
the  rootof  which,  and  the  fruit  of  the  Pisang  (Banana,  Musse  sp),  furnish  universal 
articles  of  food.  In  the  same  zone  in  Africa,  Doura  (Sorghum,)  Pisang,  Manihot, 
Yams  and  Arachis  bypogsa.  In  the  East  Indies,  and  on  the  Indian  Islands,  Eleu- 
sine  coracana,  E.  stricta,  Panicum  frumentaceum,  several  Palms  and  Cycadeae. 
which  produce  the  sago,  Pisang,  Yams,  Batatas,  and  the  bread-fruit  (Artocarpus 
incisa.)  In  the  islands  of  the  South  Sea  grain  of  every  kind  disappears,  its  place 
being  supplied  by  the  bread-fruit  tree,  the  Pisang,  and  Tacca  pinnatifida.  In  the 
tropical  parts  of  New  Holland  there  is  no  agriculture,  the  inhabitants  living  on 
the  sago  of  various  palms,  and  some  species  of  Arum. 

In  the  highlands  of  South  America  there  is  a distribution  similar  to  that  of  the 
degrees  of  latitude.  Maize  indeed  grows  to  the  height  of  7,200  feet  above  the 
level  of  the  sea,  but  only  predominates  between  3000  and  6000  of  elevation.  Below 
3000  feet  it  is  associated  with  the  pisang  and  the  above  mentioned  vegetables, 
while,  from  6000  to  9260  feet,  the  European  grains  abound,— wheat  in  the  lower 
regions,  and  rye  and  barley  in  the  higher:  along  with  which,  Chenopodium  Qui- 
noa,  as  a nutritious  plant,  must  be  enumerated.  Potatoes  alone  are  cultivated 
from  9260  to  12,300  feet. 

“ To  the  south  of  the  tropic  of  Capricorn,  wherever  agriculture  is  practised, 
considerable  resemblance  with  the  northern  temperate  zone  may  be  observed.  In 
the  southern  parts  of  Brazil,  in  Buenos  Ayres,  Chili,  at  the  Cape  of  Good  Hope, 
and  in  the  temperate  zone  of  New  Holland,  wheat  predominates ; barley,  how- 
ever, and  rye,  make  their  appearance  in  the  southernmost  parts  of  these  countries 
and  in  Van  Diemen’s  Land.  In  New  Zealand  the  culture  of  wheat  is  said  to  have 
been  tried  with  success ; but  the  inhabitants  avail  themselves  of  the  Acrostichum 
furcatum,  as  the  main  article  of  sustenance. 

“ Hence  it  appears  that,  in  respect  of  the  predominating  kinds  of  grain,  the 
earth  maybe  divided  into  five  grand  divisions  or  kingdoms.  The  kingdom  of  rice, 
of  maize,  of  wheat,  of  rye,  and  lastly,  of  barley  and  oats.  The  first  three  are 
the  most  extensive  : the  maize  has  the  greatest  range  of  temperature,  but  rice  may 
be  considered  as  supporting  the  largest  number  of  the  human  race.”  (Abridged 
from  Schouw’s  Grundziige  einer  Allgemeinen  Pflanzen-Geographie,  in  Jameson's 
Edinburgh  Journal,  April  1825.) 

(1066.)  The  special  topography  of  the  grasses  is  no  less  inter- 
esting than  their  general  distribution  ; but  of  their  stations  little 
remains  to  be  said,  as  their  chief  localities  have  been  already  given 
when  treating  of  the  various  types  and  sections.  It  must  then 
have  been  observed,  that,  although  there  are  both  land  and  water- 
grasses,  the  aquatic  gramina  are  none  of  them  marine ; and  that, 
although  occurring  in  every  soil,  sand  is  unfavorable  to  the  growth 
of  the  majority  ; the  maritime  species,  and  those  found  in  sabulous 
districts,  being  nearly  peculiar  to  such  situations.  Some  of  them 
are  social,  some  solitary  plants,  and  amongst  the  former  many  are 
so  gregarious  and  so  intolerant  of  other  plants,  that  they  cover,  to 
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the  exclusion  of  most  other  vegetables,  very  extensive  tracts  of  land. 
The  bowling-green-like  pampas,  in  the  vicinity  of  Buenos  Ayres, 
form  a part  of  what  is  there  called  ‘ the  region  of  grass,’  several 
hundred  miles  in  extent;  and  so  abundant  are  herbaceous,  and  so 
scarce  arborescent  plants,  that  flocks  are  worth  less  than  fuel,  and 
horses  of  less  value  than  the  firewood  they  carry. 

(1067.)  As  certain  soils  are  alone  affected  by  certain  grasses, 
or  at  least  are  most  favorable  to  their  growth  and  increase,  so 
these  grasses,  in  their  turn,  become  often  indicative  of  the  physical 
conditions  of  the  places  in  which  they  abound  : not  only  being  more 
or  less  certain  signs  of  the  nature  of  the  soil,  whether  chalk,  or 
sand,  or  clay,  but  also  of  the  healthiness  or  insalubrity  of  their 
several  localities.  Thus  Festuca  ovina,  Poa  ovina,  P.  alpina, 
and  other  viviparous  grasses,  are  found  most  frequently,  and  in 
the  greatest  profusion,  on  exposed  highlands,  while  the  Giycerice, 
Arundo  Phragmites,  &c.  as  constantly  abound  in  swampy  dis- 
tricts. Hence  the  former,  even  when  in  lowland  pastures,  and  not 
on  elevated  downs,  are  natural  indications  of  a dry,  and  probably 
a healthy  district;  while  the  latter,  on  the  contrary,  even  should 
the  bogs  have  been  dried  up  by  the  heat  of  summer,  are  as  sure 
monitors  of  damp,  and  probably  unhealthy  places,  where  malaria 
exists,  and  where  remittent  and  intermittent  fevers  are  likely  to 
prevail. 

(1068.)  The  great  importance  of  the  grasses,  and  the  extreme 
solicitude  of  nature  for  their  preservation,  is  constantly  apparent : 
not  only  is  it  seen  in  the  constitutional  peculiarities  impressed  on 
various  tribes,  to  fit  them  for  various  latitudes  and  soils,  but  also 
in  the  compensating  powers  with  which  they  are  so  wonderfully 
provided,  that  they  are  enabled  to  resist  accidental  injuries,  and 
to  overcome  many  external  local  disadvantages,  that  would  seem, 
at  first  sight,  to  be  insuperable.  Thus,  for  example,  the  more  the 
leaves  of  grasses  are  consumed  and  their  flowering  culms  destroy- 
ed, the  more  they  propagate  themselves  by  offsets  from  their  roots. 
Furthermore,  graminivorous  animals  in  general  prefer  the  foliage 
to  the  culms,  which  thus  are  often  left  to  ripen  their  seeds:  or  even, 
if  trodden  down,  they  are  not  destroyed,  for  roots  are  protruded 
from  the  nodi ; and  the  plants  in  pastures  are  thus  inconceivably 
multiplied  by  layers.  On  exposed  downs  and  alpine  grass-lands, 
where  the  heat  is  often  insufficient  to  ripen  the  seeds,  or  if  ripened, 
where  the  winds  would  bear  them  away  from  the  mountain-sides, 
few  are  found  to  flower;  but,  as  before  observed,  the  viviparous 
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species  and  varieties  prevail.  The  final  cause  of  this  arrange- 
ment would  seem  to  be  twofold,  although  both  are  so  mutually 
dependent  that  they  are  separable  only  in  idea.  In  the  first 
place,  to  insure  the  preservation  and  propagation  of  the  plants 
themselves,  which  are  to  form  pastures  and  to  afford  food  for  the 
chamois  and  the  mountain-sheep  and  goat ; and,  in  the  second, 
to  keep  the  vegetable  mould,  essential  for  their  own  subsistence, 
from  being  blown  by  winds,  or  washed  by  torrents  from  the  shelv- 
ing hills  into  the  vales  below.  This  is  done  by  the  wide-spreading 
roots  and  subterranean  suckers  of  these  alpine  grasses,  the  neces- 
sary consequence  of  the  abortion  of  their  seeds  and  their  vivipa- 
rous multiplication  : for  a living  network  is  thus  produced  by 
their  interwoven  ramifications  which  encompasses  the  hills,  and 
covers  their  sloping  sides,  with-holding  the  earth  as  within  a 
web,  thus  restraining  their  degradation ; and  hence  being,  although 
primarily  reproductive,  no  less  important  in  their  secondary  con- 
servative design. 

(1069.)  The  sand-grasses,  and  sand-sedges,  so  abundant  on 
our  sea-coasts,  are  exposed  to  equal  difficulties  with  their  alpine 
associates,  in  the  ripening  their  seeds,  and  the  retention  of  them, 
when  ripened,  on  the  shore,  for  the  constant  winds  that  prevail 
would  either  carry  them  inland,  or  cast  them  into  the  sea.  These 
grasses  therefore  increase  also  by  their  subterranean  shoots;  and 
an  equivalent  secondary  service  is  likewise  here  fulfilled  to  that 
which  is  performed  by  the  viviparous  grasses  of  the  highlands  : 
for  the  vast  banks  of  sand  which  are  washed  up  by  the  sea  upon 
many  coasts,  and  which,  when  blown  inland,  deluge  corn-fields 
and  pasture-lands,  converting  fertile  districts  into  deserts,  are 
restrained  as  soon  as  the  Elymus  arenarius , the  Car  ex  arenaria, 
and  their  fellow-labourers,  colonize  these  tracts.  The  long 
fibrous  downy  creeping  roots  fix  the  loose  and  flowing  sands, 
which  would  otherwise  advance  with  fatal  sureness.  Much  land 
has  been  thus  overwhelmed  on  the  Biscayan  shores ; in  Egypt 
vast  tracts  of  fertile  country  have  been  thus  converted  into  deserts: 
near  Downham,  in  Suffolk,  the  sand-floods  have  encroached  five 
miles  within  the  last  century ; and  in  Scotland  hundreds  of  acres 
have  been  utterly  destroyed.  The  Coubin  estate,  near  Fores,  which 
once  was  worth  300/.  per  annum,  has  long  been  overwhelmed  with 
sand.  The  fearful  inundation  in  this  neighbourhood  was  in  1769 
so  rapid  in  its  encroachments  that  an  apple-tree  was  buried  by  it 
during  one  season,  so  that  only  the  very  summit  appeared.  This 
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fatal  flood  was  occasioned  by  recklessly  pulling  up  the  bent-star  or 
mat-grass,  when  some  trees  were  cut  down.  Strange  as  it  must 
appear,  notwithstanding  such  lamentable  ravages,  the  country 
people  destroy  the  sea-mat  grasses,  collecting  them  for  fuel;  thus 
removing  their  greatest  protectors,  the  natural  antagonists  of  mov- 
ing sands.  To  such  an  extent  were  they  at  one  time  destroyed, 
that  an  act  of  Parliament  was  passed,  rendering  their  destruction 
penal.  (15  George  II.  c.  23.)  Sand-banks  when  fixed  by  the  mat- 
grasses  become  gradually  covered  by  vegetable  mould,  and  as  the 
sea  recedes  they  gradually  migrate  to  the  new  formed  shores,  leav- 
ing the  richer  soil  to  other  species,  and  fix  succeeding  banks  as 
they  are  successively  thrown  up.  The  sand-hills  on  the  French 
coast  between  Dunkirk  and  Boulogne,  especially  about  Calais,  are 
covered  with  these  mat-grasses,  which  keep  them  firm,  and  the 
banks  on  our  Flintshire  shores,  in  the  parish  of  Llanissa,  are  also 
similarly  fortified.  Stillingfleet  recommended  the  sowing  of  mat- 
grass,  which  it  is  providentially  ordained  that  cattle  will  not  eat, 
on  the  sandy  wilds  of  Norfolk,  to  restrain  the  deluges  of  sand  to 
which  that  county  is  subject,  and  with  much  probability  of  suc- 
cess, for  the  Dutch  owe  the  existence  of  no  inconsiderable  part  of 
their  country  to  the  defensive  power  of  the  murah  or  mat-grasses, 
which  they  call  halm. 

Many  other  examples  of  the  protecting  powers  of  these  plants 
might  be  adduced  : let  one  more  suffice  for  present  illustration. 
As  the  ocean  retires  from  certain  shores,  it  encroaches  upon  others. 
The  situation  of  the  town  of  Hull  is  such,  that,  in  the  opinion  of 
those  conversant  with  the  subject,  it  would  long  since  have  been 
washed  away,  and  its  site  covered  by  the  sea,  were  it  not  protected 
by  Spurn-point,  which  receives  the  full  force  of  the  swell,  and  breaks 
its  power  before  it  reaches  Hull.  Spurn-point  is  a sandbank,  at 
first  fixed,  and  still  preserved  by  the  roots  of  mat-grass. 


GEOLOGICAL  CONSIDERATIONS. 

(1070.)  No  fossil  remains  of  grasses  have  hitherto  been  found  in  either  the 
secondary  or  tertiary*  formations.  Negative  evidence  is  thus  adduced  of  their 

* The  fossil  Endogena,  called  Endogenites,  Culmites,  Poacites,  Cyperites, 
&c.  are  of  very  doubtful  affinity'.  Two  things  only  can  be  affirmed  of  them  with 
safety,  first,  that  they  are  the  remains  of  Monocotyledonous  plants,  and,  secondly, 
that  they  are  not  Gramina,  or  at  least,  that  there  is  no  satisfactory  proof  of  their 
being  such.  The  last  named,  which  is  the  most  like  a fossil  sedge  of  any  yet  dis- 
covered, is  figured  in  Lindley  and  Hutton’s  Fossil  Flora,  pi.  43,  fig.  1 and  2 ; see 
also  the  Fossil  Palmares,  in  the  following  chapter. 
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absence  from  the  ancient  floras  of  the  earth.  This  is  a conclusion  that  could  not 
have  been  guessed  at ; for  grasses  are  now  known  to  form  a part,  and  a very  con- 
siderable part,  of  the  vegetation  of  every  region  of  the  globe.  There  are  many 
that  flourish  directly  under  the  line,  and  Agrostis  algida  grows  even  in  Spitz- 
bergen.  As  none  of  the  grasses  are  marine,  although  there  are  many  that  are 
maritime,  it  was  not  to  be  expected  that  any  vestiges  should  occur  among  the 
earliest  relics  of  the  Fucales.  Even  in  the  coal  formation,  where  representatives 
of  tropical  Ferns  abound,  their  absence  might  not  be  wholly  unsuspected : for,  pre- 
vious to  the  creation  of  air-breathing  animals,  grasses  were  not  required  for  pas- 
turage, and  therefore  might  be  absent ; but  that  there  should  be  none  discovered 
in  the  upper  tertiary  beds,  where  the  fossil  remains  of  huge  herbivorous  beasts  are 
found,  does  seem  extraordinary  indeed.  It  must  however  be  remembered,  that 
some  of  the  largest  now  existing  are  browsing,  rather  than  grazing  animals. 

(1071.)  The  absence  of  grasses,  from  the  deposits  of  epochs  in  which  there 
flourished  palms  and  pines,  and  the  representatives  of  many  of  the  so-called  more 
perfect  plants,  confirms  the  objection  already  made  to  the  doctrine  of  progressive 
development ; and  adds  another  proof  to  those  which  have  previously  been  given, 
of  its  opposition  to  facts  and  to  the  warrant  of  experience. 

(1072.)  The  duties  which  the  primaeval  ferns  appear  to  have  performed  in  the 
general  economy  of  nature,  seem  in  some  measure  to  explain  the  late  advent  oi  the 
grasses : for  not  only  would  plants,  which  draw  greatly  on  the  soil,  have  been  as 
it  were  anachronisms,  in  an  epoch  when  no  vegetable  mould  was  formed,  but  they 
would  have  impeded  rather  than  have  furthered  the  operations  then  in  progress 
for  the  purification  of  the  atmosphere,  and  the  consolidation  of  its  superabundant 
carbon. 

(1073.)  In  the  present  era,  however,  the  case  is  wholly  changed.  Now  the 
myriads  of  generations  of  plants  and  animals  that  have  lived  and  died,  and  added 
their  substance  to  the  soil,  would  be  sad  incumbrances  on  the  face  of  this  fair  world, 
were  there  not  means  devised  for  rendering  the  matter  they  contain,  and  which  is 
no  longer  useful  to  themselves,  useful  to  their  survivors.  This  is  done  by  those 
plants  especially  which  require  rich  soil  and  much  manure  lor  their  support;  and 
which  thus,  living  on  the  dead,  bring  back  to  us  again,  in  the  form  ol  fairest  fruits 
and  flowers,  the  refuse  filth,  and  offal,  that  are  cast  upon  the  dung-heap. 

Were  it  not  for  such  natural  transmutators ; were  matter  once  eaten,  uneatable 
again ; were  it  not  that  the  present  generation  lives  upon  the  past,  as  succeeding 
generations  will  live  upon  the  present ; were  it  not  that  the  same  atoms  are  di- 
gested over  and  over  again,  the  whole  earth  might  be  in  time  devoured,  and  its 
inhabitants  starve,  amidst  the  wreck  they  had  made. 

Putrefaction  and  decay  are  generally  regarded  with  disgust ; and  the  admirable 
process  of  corruption  too  often  turned  from  with  horror.  But  dissolution  is  not 
destruction,  and  few  secrets  are  more  wonderful  than  those  which  such  a change 
reveals  : for  it  shews  the  first  and  the  last  of  a series  oi  extraordinary  events,  the 
earliest  and  the  latest  of  those  mysterious  transformations  that  all  organic  beings 
undergo;  and  by  which  creatures,  old,  decrepid,  and  worn  out,  are,  as  it  were  by 
natural  magic,  converted  into  others  young,  vigorous,  and  strong.  Thus  nature 
is  renewed,  and  death,  so  much  dreaded  as  a destroyer,  should  rather  be  looked  on 
as  the  renovator  of  the  world. 
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(1074.)  Palms  and  Lilies,  the  princes  and  patricians  of  the 
vegetable  kingdom,  as  they  were  once  figuratively  called  by  Lin- 
neeus,  form,  with  the  Bananas  and  their  immediate  allies,  an 
extensive  group,  to  which  the  most  noble  individuals  it  contains 
have  given  the  common  collective  name  Palmares. 

(1075.)  This,  which  is  the  sixth  class  of  the  present  ascending 
scale,  includes  all  those  grain-bearing  or  one-lobed  flowering  plants 
which  are  not  furnished  with  glumes  or  husks,  but  which  are  either 
destitute  of  floral  envelopes,  or  have  them  arranged  in  whorls. 

(1076.)  This  disposition  of  the  modified  foliage  is  considered  indi- 
cative of  a higher  grade  of  organization  than  exists  in  the  sedges  and 
the  grasses ; and  the  metamorphosed  leaves  are  therefore  no  longer 
called  glumes  cr  husks , but  phylli,  and  form,  collectively,  an  oro-an 
named  the  Empalement  by  Grew,  the  Perianth  or  Perigone  (Peri- 
anthium,  perigonium,)  by  model  n writers.  But  the  phylli,  besides 
being  developed  on  the  same  plane  instead  of  alternating  with  each 
other,  exhibit  a further  remarkable  change  ; for,  in  the  vast  majority 
of  cases,  a part,  if  not  the  whole  of  the  Empalement,  loses  its  com- 
paratively coarse  foliaceous  texture  and  green  hue,  and  becomes 
peculiarly  del  cate  and  variously  coloured.  When  thus  coloured  it  is 
said  to  be  petaloid,  when  green,  sepaloid  ; for,  if  distinguishable 
into  a double  series,  the  outer  is  called  a calyx,  and  the  inner  a 
corolla,  the  modified  leaves  of  the  latter  being  termed  petals,  of  the 
former,  sepals:  if  not  distinguishable  into  calyx  and  corolla,  the 
common  term,  empalement  ox  perianth,  is  used  ; and,  if  only  a single 
series  is  evolved,  that  is  called  a perigone. 
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(1077.)  The  tendency  which  is  obvious  in  all,  and  confirmed  in 
most,  of  these  plants  to  develop  the  floral  coverings  on  the  same  plane 
or  in  whorls,  and  to  convert  the  rude  green  phylli  into  a delicately 
coloured  petal-like  calyx  or  corolla,  has  caused  the  Palmares  to 
be  sometimes  called  Petal'uid  Endogena , or  Monocotyledons ; but 
as  several  are  destitute  of  perianth,  and  others  are  glumaceous,  the 
term  conveys  a false  impression,  and  is  therefore  untenable. 

(1078.)  The  Palms  (Palma),  the  Rushes  (Junci),  the  Lilies 
(Lilia),  and  the  Bananas  (Musa),  give  their  names  to  the  four 
orders  that  are  associated  to  form  this  class,  and  which  are  hence 
called  respectively  the  Palmales,  the  Juncales,  the  Liliales, 
and  the  Musales. 

(1079.)  The  Musales  appear  to  have  fewer  points  of  resem- 
blance to  the  Gramina  than  either  the  Juncales,  Palmales,  or 
Liliales.  Indeed,  the  close  connexion  of  the  latter  with  the 
Gyperales  through  Juncacea,  Restiacea,  and  Typhacea,  has  been 
already  fully  dwelt  on  [§  1050],  and  the  arborescent  grasses  have 
been  likewise  shewn,  frequently,  to  assume  the  majestic  growth  of 
Palms  1032,  1043];  the  Palms  also  strengthen  the  similitude 
by  occasionally  becoming  weak  and  flexible;  such,  for  example, 
as  the  Calami  or  reed-palms,  which  furnish  canes  and  walking- 
sticks,  similar  to  the  Bamboos  and  Arundines,  or  reed-grasses, 
whence  they  were  called  by  Rumphius  Palmi-junci  or  Palm-rushes. 

(1080.)  Two  osculant  points  are  thus  observable,  one  between 
the  Sedges  and  the  Rushes,  the  other  between  the  Grasses  and  the 
Palms.  It  therefore  little  matters  which  order  is  first  described ; 
but,  as  the  Juncales  seem  to  be  in  some  measure  transitional  be- 
tween the  Lilies  and  the  P alms ; as  the  Liliales  are  between  the 
Bananas  and  the  Rushes,  the  former  of  which  are  the  furthest 
removed  from  the  Gramina,  the  precedence  may  perhaps  with  ad- 
vantage be  yielded  to  the  Palms. 

PALMALES. 

(1081.)  The  Palms,  exceeding  most  other  plants  in  size,  and 
surpassing  all  in  giandeur  and  majesty  of  port,  naturally  com- 
manded the  eailiest  attention  of  mankind;  and  the  innumerable 
purposes  to  which  their  fruit,  their  leaves,  and  their  stems,  have 
been  applied  as  food,  clothing,  and  shelter,  as  well  as  their  con- 
stant ministration,  even  in  an  uncultivated  state,  to  the  necessities 
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of  man,  have  worthily  retained  for  them  that  regard  which  their 
beauty  at  first  excited;  and  they  are  therefore  still  esteemed  as 


some  of  the  most  valuable  and  important,  as  well  as  splendid 
vegetables  known. 

(1082.)  The  Palms  were  thus  soon  distinguished  as  a peculiar 
race,  and  designated  by  a peculiar  name,  which  name  and  distinc- 
tion they  have  ever  since  maintained:  and,  although  it  may  be 
questionable,  considering  their  organs  of  fructification,  whether 
they  should  be  ranked  higher  than  as  a section  of  the  Liliales, 
yet,  deference  to  established  usage,  and  a consideration  of  their 
organs  of  vegetation,  especially  their  arboreous  stems,  rigid  divided 
leaves,  median  ovules,  and  aberrant  embryo,  as  well  as  a regard 
to  the  botanical  canon,  which  may  be  extended  from  genera  to  all 
natural  associations,  that  the  groups  should  furnish  their  own 
connecting  characters,  and  not  differential  characters  determine 
their  bounds,  combine  to  persuade  the  systematist  to  keep  the 
palms  in  an  order  by  themselves,  although  their  strong  similitude 
in  various  particulars  to  those  which  follow  is  at  the  same  time 
neither  unnoted  nor  forgotten. 

(1083.)  The  Palms  are  arborescent  Monocotyledons,  with  gene- 


Iriartea  ventricosa. 


Elais  melanococca. 
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rally  simple  cylindrical  lofty  stems,  occasionally,  but  very  rarely 
branched,  [§  10S1,  1093.]  The  rigid  flabelliform  or  pinnati-sect- 
ed  leaves,  are  large,  petiolated,  and  crowded  at  the  extremities  of 
the  trunk  or  branches,  the  leaf-stalks  partly  embrace  the  stem, 
are  invested  with  stipulaceous  or  ochrea-like  membranes  called 
reticula,  and  cover  the  stipes  when  they  fall  with  successive  series 
of  induvise  or  scars ; the  vernation  is  plicate,  the  leaves  are  non- 
reticulate,  and  the  structure  of  the  stem  decidedly  endogenous. 
The  inflorescence  is  in  catkins,  or  in  large  clusters  or  racemes, 
(called  sometimes  regimes,)  which  are  furnished  with  bracteolse, 
and  often  enveloped  in  large  bractese  or  spathse.  The  perianth 
is  small  and  of  six  pieces,  disposed  in  two  series,  so  as  to  be 
equivalent  to  calyx  and  corolla,  the  sepals  being  often  the  small- 
est, and  the  petals  connate.  The  stamens  are  rarely  three  in 
number,  most  frequently  six,  and  either  separate  from,  or  united 
with,  the  pistils,  the  flowers  being  both  monoclinious,  monoecious, 
dioecious,  and  polygamous.  The  styles  are  three,  often  connate, 
stigmata  simple,  discrete  or  connate,  germen  superior,  three- 
celled,  two  or  one  of  which  cells  often  become  abortive,  and  the 
locules  are  one-seeded.  The  fruit  is  either  a berry  or  a drupe, 
with  fleshy  or  fibrous  mesocarp ; the  ovule  is  attached  not  to 
the  margin  of  the  carpellary  leaf,  but  springs  from  the  median  line, 
and  is  either  sessile,  as  in  Chamcerops,  or  pedicled,  as  in  Rliapis. 
The  embryo  is  small,  cylindrical,  or  turbinate,  various  in  its  situ- 
ation, but  usually  distant  from  the  hilum,  enclosed  in  a hollow 
of  the  albumen,  and  covered  with  an  operculum  ; the  albumen  is 
cartilaginous,  and  either  ruminated,  or  with  a central,  rarely  a 
ventral,  cavity;  the  plumula  is  scarcely  visible,  and  the  cotyle- 
donary end  of  the  embryo  greatly  enlarged  during  germination. 

(1084.)  Thus  it  will  appear  that,  from  most  other  plants,  the 
palms  are  distinguished  by  their  in  general  simple  stipites,  covered 
with  the  remains,  or  marked  by  the  scars,  of  successive  crowns  of 
leaves;  from  arboreous  ferns  in  which  these  characters  are  present, 
they  are  known  at  once  by  their  flowers,  and  by  the  foliage  being 
formed  of  true  leaves  traversed  by  linear  veins,  and  not  being 
fronds  bearing  fructification  on  their  backs.  From  Cycadacea 
their  endogenous  structure  and  covered  seeds  will  separate  them 
with  facility,  and  with  other  sections  there  is  scarcely  any  chance 
of  their  being  confounded. 

( 1 085.)  From  the  above  general  description,  it  appears  that  their 
arborescent  stems,  rigid  divided  leaves,  superior  ovary,  median 
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ovule,  and  aberrant  included  embryo,  are  the  chief  differential 
signs  by  which  the  Palms  are  distinguished  from  the  other  non- 
glumose  monocotyledons,  with  which  they  are  associated  to  form 
the  present  class. 

(1086.)  Martius,  who  has  studied  these  plants  more  sedulously 
and  with  more  favorable  opportunities  than  most  other  botanists, 
estimates  the  number  of  existing  species  at  upwards  of  a thousand, 
not  a fifth  part  of  which  have  however  as  yet  been  discovered  or 
described.  This  calculation  has  been  impugned  by  Schouw,  but 
it  seems  to  be  confirmed  by  the  observations  of  Humboldt  and 
Bonpland. 

The  genera  now  known  have  been  distributed,  by  Von  Martius, 
into  six  subordinate  groups,  the  differential  characters  of  which  are 
not,  however,  very  decided,  and  they  can  scarcely  be  regarded  as 
more  than  subtypes,  associable  into  two  types  or  subsections,  the 
P hceniciance  or  Phcenicacece,  in  which  the  spathes  are  numerous 
and  incomplete ; and  the  Areciance  or  Arecacecc,  in  which,  when 
present,  they  are  complete.  Collectively,  these  two  types  or  sub- 
sections form  the  section  Phcenicinse,  the  only  one  included  in  the 
order;  for  present  knowledge  does  not  justify  a further  primary 
subdivision. 

PIKENICIN®. 

(1087.)  Phoenix  dactylifera,  the  date,  which  gives  name  to  this, 
the  single  section  in  the  order  Palmales,  is  not  improbably  the 
very  species  to  which  the  term  Palm  was  originally  applied;  for 
it  appears  that  of  these  noble  plants  three  only  were  known  to  the 
ancients,  viz.  the  Date,  the  Doum,  and  the  Fan  palms;  and  the 
Greek  Sai crvXog  (dactylus),  a finger,  whence  the  present  specific 
name  dactylifera  is  derived,  has  a peculiar  coincidence  with  the 
Latin  palma,  a hand,  to  the  digits  of  which  the  bunches  of  dates 
were  likened,  and  to  which  the  fruit  of  neither  of  the  others  could 
have  been  compared. 

(1088.)  Phclnicace^,.  All  those  palms  in  which  the  spathes 
are  numerous  and  incomplete,  are  included  in  the  type  Phoenicacece, 
which  thus  comprehends  three  or  four  subtypes,  the  Calamidce, 
Borassidoc,  and  Coryphidce,  from  which  latter  Von  Martius  separates 
the  Sabalidce. 

(1089.)  Calamidce.  Calamus,  Mauritia,  Lepidocaryum,  Sagus, 
and  Raphia  or  Metroxylon,  in  which  the  baccate  fruit  is  covered 
by  a tessellated  rind,  form  the  subtype  Calamidce.  The  inflores- 
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cence  in  these  associated  genera  is  in  (catkins,  or)  amentiform 
regimes. 

Sag  us  tedigera. 


An  amentiform  regime,  shewing  the  numerous  small  brae  tea;  or 
spathee,  and  the  baccate  fruit  with  tesselated  rind. 

(1090.)  Calamus,  the  reed-palm,  forms  the  link  to  which  refer- 
ence has  been  already  made,  as  connecting  this  order  with  the 
arborescent  grasses,  to  which  the  several  species  are  very  similar  in 
habit,  seeming  as  it  were  to  be  gramina  with  the  flowers  of  palms ; 
the  siliceous  deposits  on  their  leaves  and  stems,  shew  also  a further 
affinity  to  the  grasses. 

(1091.)  Calamus  scipionum  and  C.  rotang  yield  the  celebrated 
rattan  canes  so  much  prized  as  walking-sticks,  whence  indeed  is 
derived  the  specific  name  the  former  bears,  in  common  with  the 
affectionate  and  noble  Roman,  P.  Cornelius,  upon  whom  his  father 
leant  when  blind  as  on  a staff,  and  to  whom,  as  a reward  for  his 
dutiful  attentions,  his  fellow-citizens  gave  the  surname  Segno. 

Calamus  rudentum,  the  cable  cane,  which  is  a native  of  the  East 
Indies,  Cochin  China,  and  the  Molucca  Isles,  exceeds  in  length  all 
other  palms,  and  perhaps  is  the  longest  vegetable  known,  some- 
times growing  to  the  almost  incredible  extent  of  500  feet.  These, 
as  well  as  the  other  species  of  reed-palms,  are  applied  to  a variety 
of  useful  purposes.  The  more  slender  and  flexible  are  commonly 
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substituted  for  ropes  and  cables,  and  employed  in  making  wicker- 
work, hoops,  and  baskets;  the  more  sturdy  for  props,  poles,  and 
walking-sticks.  C.  zalacca  (the  Salxck),  is  cultivated  in  Java  for 
the  sake  of  its  fruit,  which  is  about  thp:-size  of  a walnut, -containing 
two  or  three  sweet  kernels,  the  tessellated  rinds  of  which  resemble 
the  scales  of  a lizard.  This  palm  is  ^believed  to  yield  the  red  juice 
which,  when  inspissated,  is  called  Dragons  blood;  but  the  finest  is 
procured  from  the  C.  draco.  t , 

(1092.)  The  internal  structure  of  the  stems  of  maAy^isskns,  as 
well  as  other  plants,  is  soft  and  pith-like,  and  yields  a very  nutri- 
tious farinaceous  substance  called  sago.  This  substance  is  parti- 
cularly abundant  in  a species  of  palm  called  Metroxylon  sagus,  or 
Sagus  Rumphii.  There  are  several  other  species  of  this  genus,  as 
the  viniferum,  Ruffia,  and  tcedigerum  [§  1089],  all  of  which 
afford  sago  more  or  less  abundantly,  and  furnish  an  important 
article  of  food  to  the  inhabitants  of  Japan,  and  the  many  other 
countries  in  which  they  grow. 

Metroxylon  viniferum,  of  Rottbol,  is  the  Raphia  vinifera  of 
other  authors ; it  yields,  when  wounded,  an  abundant  supply  of  sap: 
that  in  Guinea  is  fermented  into  an  intoxicating  liquor;  if  evapo- 
rated, a honey-like  sugar  is  obtained ; and  when  the  acetous  fer- 
mentation is  favored,  vinegar  is  produced  from  the  sap  of  this,  as 
well  as  of  various  other  palms. 

(1093.)  Borassidce.  Hyphcene,  Borassus,  and  their  various 
allies,  in  which  the  inflorescence  is,  like  the  Calamidee,  in  amenti- 
form  regimes,  but  in  which  the  pericarps  have  not  a tessellated  rind, 
form  the  subtype  Borassidce. 

The  three-named  Hyphcene  coriacea,  Douma,  or  Cucifera  The- 
baica,  is  the  Doum-palm  of  Upper  Egypt,  and  is  remarkable  for  its 
dichotomous  stem,  by  which  it  is  strongly  contrasted  with  the 
usual  character  of  the  order.  It  appears  to  have  been  known  to 
Theophrastus,  who  called  it  Cuci,  whence  Delile’s  synonyme  Cuci- 
fera; by  the  Arabians  it  is  called  Doum,  whence  Poiret’s  word 
Douma.  In  the  country  about  Thebes  vast  forests  of  these  palms 
are  found.  Their  fruit  is  about  the  size  of  an  orange,  with  a reddish 
rind ; the  inner  parts  are  white  and  spongy,  rather  insipid,  tasting 
a little  like  stale  bread ; they  form  a common  article  of  food  with 
the  wandering  tribes  of  Arabs. 

Borassus  flabelliformis  is  a very  handsome  palm,  the  fruit  of 
which  is  as  large  as  a child’s  head,  and  the  stem,  when  wounded, 
yields  a sap  whence  sugar  may  be  procured,  and  which  is  frequently 
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fermented  into  wine.  By  Gomutus  saccharifer,  the  Aveng  palm, 
sugar  and  wine  are  also  produced. 


a.  Entire  plant  of  Douma  Thebaica,  to  shew  its  dichotomous  stem. 
b.  Amentiform  regime  of  stamineous  flowers,  c.  One  flower  isolated, 
shewing  perianth  and  stamens.  d.  Bunch  of  fruit.  e,  f.  Back  and 
front  view  of  the  three  ovaries.  g.  Fruit,  one  ovary  perfected,  two 
abortive.  h.  Vertical  section  of  developed  fruit.  i.  The  nucleus, 
j.  The  embryo.  k.  Ditto  cut  lengthwise. 

(1094.)  Corypliidce.  Corypha,  Phoenix , Rhapis,  and  their 
allies,  Sabal,  Thrinax,  Iriartea,  Ceroxylon,  and  Chamcedora, 
although  agreeing  with  the  two  preceding  subtypes  in  having  their 
spathee  numerous  and  incomplete,  do  not  flower  in  amentiform 
regimes,  and  hence  they  are  associated  in  the  subtype  Corypliidce ; 
and  those  genera  in  which  the  pistils  are  discrete  have  been  dis- 
tinguished from  those  in  which  they  are  coherent  under  the  name 
Sabalidce:  the  distinction,  however,  seems  scarcely  necessary. 

(1095.)  Corypha  umbraculifera,  the  majestic  Talipot  palm  of 
Ceylon,  has  been  already  figured  in  the  general  Outline,  [§  81.] 
Knox,  in  his  History  of  Ceylon,  describes  this  palm  to  be — 

“ As  big  and  as  tall  as  a ship’s  mast,  and  very  straight.  The  leaves,  which  are 
very  large,  some  capacious  enough  to  cover  from  fifteen  or  twenty  to  thirty  or 
forty  men ; these,  he  says,  are  of  great  use,  for  being,  when  dried,  very  strong  and 
limber,  though  very  broad  when  open,  yet  they  will  fold  close  like  fans,  and  are 
then  no  bigger  than  a man’s  arm.  The  whole  leaf-spread  is  round,  but  it  is  cut 
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into  triangular  pieces  for  use ; these  the  natives  lay  upon  their  heads  when 
they  travel,  with  the  narrow  end  foremost  to  make  their  way  through  thickets. 
The  soldiers  there  all  carry  these  umbrellas,  not  only  to  shade  them  from  the  sun 
and  to  keep  them  dry  in  case  of  rain  on  their  march,  but  when  set  on-end,  to  make 
tents  for  them  to  lie  under.  A magnificent  crown  of  leaves,  as  is  usual  with  palms, 
terminates  the  stately  column,  100  feet  in  height,  which  is  formed  by  the  trunk. 
The  talipot  bears  no  fruit  until  the  last  year  of  its  life,  and  then  yellow  blossoms, 
most  lovely  to  behold,  but  smelling  very  strong,  come  out  on  the  top,  and  spread 
abroad  in  great  branches ; the  fruit  is  in  such  abundance  that  one  palm  will  yield 
seed  enough  to  stock  a whole  country ; the  berries  are  round  and  hard,  the  size  of 
our  largest  cherries,  but  not  good  to  eat.  The  flowers  smell  so  strongly  that 
the  Ceylonese  cut  the  palms  down,  when  growing  near  their  houses,  before  the 
blossoms  are  open.  The  trunks  when  young  are  full  of  a mealy  pith-like  substance, 
which  is  beaten  in  mortars,  and  cakes  made  of  it,  that  have  very  much  the  taste 
of  ordinary  white  bread.  The  leaves  are  used  instead  of  thatch  for  roofing 
houses,  and  also  for  writing  on  with  an  iron  style.  Most  of  the  books  shewn  in 
Europe  for  the  Egyptian  papyrus  are  made  from  the  leaves  of  this  palm.  In 
Malabar  it  is  called  Codda  Panna,  and  very  good  figures  are  given  in  Rheede’s 
Hortus  Malabaricus.” 

Corypha  Taliera  is  another  magnificent  species  growing  in  the 
northern  parts  of  India,  and  applied  to  many  of  the  same  econo- 
mical purposes  as  the  talipot  is  in  Ceylon  ; C.  rotundifolia  yields 
an  amylaceous  food,  or  kind  of  sago.  The  fruit  of  C.  Pumos  is 
eatable,  and  is  sweet,  and  dogs  are  fed  upon  it  in  Mexico  : and 
Coryplia  cerifera , which  is  a native  of  Brazil,  receives  its  specific 
name  from  the  wax-like  matter  it  affords. 

(1096.)  Phoenicia  formerly  produced  the  best  dates  known,  the 
date-palm  was  hence  called  Phoenix.  It  grows  abundantly  in 
Egypt,  Arabia,  Persia,  and  the  neighbouring  countries,  and  con- 
tributes largely  to  the  support  of  the  inhabitants,  being  in  many 
places,  as  in  Upper  Egypt,  the  chief  source  of  food. 

The  Date-palms  being  dioecious,  (i.  e.  the  stamens  and  pistils  being  not  only  in 
separate  flowers,  but  growing  on  different  trees,)  the  crops  entirely  fail,  or  the 
fruit  is  degenerate  and  unfit  for  food,  if  unseasonable  weather,  or  any  accident, 
should  prevent  the  pollen  of  the  stamineous  plants  having  access  to  the  flowers 
of  the  fruit-bearing  ones.  To  ensure  the  fertilization  of  the  seeds  the  Arabs 
have  long  been  accustomed  to  gather  the  stamineous  clusters  and  hang  them 
over  the  pistilliferous  flowers,  and  even  to  lay  up  stores  of  pollen  from  year  to 
year.  At  the  season  when  this  is  done  a feast  is  held,  called  the  Marriage  of  the 
Palms,  of  which  Haselquist  has  given  a very  interesting  account;  and  it  is  stated, 
that  so  well  do  the  half-savage  tribes  know  the  importance  of  this  process,  that, 
during  inroads  into  hostile  countries,  they  cut  down  the  stamen-bearing  palms, 
as  one  of  the  most  severe  injuries  they  can  inflict.  Desfontaines  was  witness 
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to  such  an  act  of  vengeance,  and  Kcempfer  relates  that  the  threat  of  so  doing 
once  warded  off  an  invasion ; for, 
after  describing  the  artificial  fecun- 
dation of  the  date,  he  adds : 

“ I remember  it  happened  in  my 
time  that  the  Grand  Signior  medi- 
tated an  invasion  of  the  city  and 
territory  of  Bassora,  which  the 
prince  of  the  country  prevented,  by 
giving  out  that  he  would  destroy 
all  the  male  palm-trees  on  the  first 
approach  of  the  enemy,  and  by  that 
means  cut  off  from  them  all  sup- 
plies of  food  during  the  siege.” 

The  extensive  importance  of  the 
date-tree  is,  says  Dr.  Clarke,  one 
of  the  most  curious  subjects  to  which 
a traveller  can  direct  his  attention. 

A considerable  part  of  the  inha- 
bitants of  Egypt,  Arabia,  and  Persia, 
subsist  almost  entirely  on  its  fruit ; 
as  a luxury  they  make  a conserve  of 
it,  and  they  boast  also  of  its  medi- 
cinal virtues,  esteeming  it  a tonic. 


Phoenix  dactijlif  era. 


Upon  the  abortive  fruit  and  upon  the  ground-date  stones,  the  camels  are  fed. 
From  the  leaves  they  make  couches,  baskets,  bags,  mats,  brushes,  and  fly-flaps ; 
from  the  trunk  cages  for  their  poultry,  and  fences  for  their  gardens,  and 
other  parts  of  the  tree  furnish  fuel.  From  the  fibrous  webs  at  the  bases  ot 
the  leaves,  thread  is  procured  which  is  twisted  into  ropes  and  rigging,  and 
from  the  sap,  which  is  collected  by  cutting  off  the  head  of  the  palm  and  scoop- 
ing out  a hollow  in  its  stem,  a spirituous  liquor  is  prepared.  Three  or  four 
quarts  of  sap  may  be  obtained  daily  from  a single  palm  for  ten  days  or  a fort- 
night, after  which  the  quantity  lessens,  until,  at  the  end  of  six  weeks  or  two 
months,  the  stem  is  exhausted.  So  numerous  being  the  uses  of  this  palm,  it 
is  no  wonder  that  it  is  highly  prized,  or  that  the  native  literati  should  have  cele- 
brated in  verse  and  prose  (as  Gibbon  informs  us),  the  360  uses  to  which  the 
trunk,  the  stalks,  the  leaves,  the  juice,  and  the  fruit,  have  been  skilfully  applied. 

A single  date-palm  will  bear  upwards  of  a hundred-weight,  and  sometimes  be- 
tween two  and  three  hundred-weight  of  dates  in  a season  ; they  come  into  bearing 
at  from  six  to  ten  years  of  age,  and  are  fruitful  for  upwards  ol  two  hundred  vear.. 
The  amylaceous  central  part  of  the  trunk  is  also  good  to  eat,  and  the  biu* 
are  esteemed  a delicate  vegetable.  The  young  shoots  are  said  to  resemble 

asparagus.  , . 

The  fruit  of  the  Phoenix  farinifera  is  eaten  by  the  natives  on  the  oroman  t 
coast,  and  from  its  trunk  they  procure  a farinaceous  substunce  resembling  sago, 

but  very  inferior  to  that  afforded  by  the  Sagus. 

The  trunks  of  the  palms  being  unbranched,  and  for  the  most  part  cylinders  o 
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no  great  diameter,  although  some,  as  the  Elais  butyracea  and  Jubaea  spectabilis, 
are  three  or  even  five  feet  thick,  and  their  crowns  of  leaves  being  terminal,  the  wind 
has  vast  power  over  them,  and  the  French,  while  in  Egypt,  are  said  to  have  applied 
this  force  to  a very  useful  purpose,  viz.  to  pump  up  the  waters  of  the  Nile, 
making  them  as  it  were  levers  to  raise  the  pistons  which  fell  again  by  their  own 
weight. 

Tamar  is  the  Arabian  name  for  the  date,  and  critics  suppose  that  Tamar  (Ezek. 
xlvii.  19,)  or  Tadmor  (1  Kings,  ix.  18,)  in  (he  Wilderness,  was  so  called  from  the 
abundance  of  palm-trees  in  the  neighbourhood,  whence  the  city  was  subsequently 
named  by  the  Romans  Palmyra,  and  both  Wood  and  Bryant  assert  that  it  is  still 
called  Tadmor  or  Tedrnor,  by  the  Arabs,  as  it  was  by  the  Syrians  in  the  time  of 
Josephus. 

Iriartea  is  an  interesting  genus,  in  which  several  of  the  species 
have  their  columnar  stipites  elevated  on  unearthed  roots,  as  I. 
exorhiza  and  I.  ventricosa  [§  1801],  in  which  latter  the  stem  be- 
comes naturally  tumid.  The  Ceroxylon  andicola  of  Humboldt, 
which  is  now  made  a species  of  Iriartea,  excretes  a wax-like 
matter  on  its  foliage,  whence  it  has  received  its  name. 

(1097.)  Arecace®.  Areca,  the  betel-nut,  and  Cocos,  the 
cocoa-nut,  with  various  other  genera  in  which  the  spathes  when 
present  are  complete,  form,  collectively,  the  type  Arecacece.  This 
group  has  been  distributed  into  two  subtypes,  the  Arecidse  and 
Cocoidse,  the  former  of  which,  according  to  Von  Martius,  has  a 
one-seeded  berry;  and  the  latter  a one  to  three-seeded  drupe:  in  the 
latter  the  complete  spathes  are  always  present,  in  the  former  they 
are  often  wanting.  The  distinction  between  the  baccate  and 
drupaceous  pericarps  is  not,  however,  very  decided  in  the  palms, 
and  therefore  the  subtypes  are  not  here  introduced. 

There  are  several  species  of  Areca,  the  best  known  of  which  is  the 
A.  catechu, as  it  affords  the  betel-nut,  so  much  resorted  to  for  its  in- 
toxicating and  narcotic  powers,  [§  75,  fig.  a.]  This  is  almost  the  only 
palm  which  does  not  yield  sago  ; but  from  its  fruit  an  astringent  ex- 
tract is  procured,  that  is  brought  into  the  market  as  an  inferior  sort 
of  catechu.  Slices  of  the  betel-nut  wrapped  in  a leaf  of  the  betel 
pepper  is  a favorite  masticatory  in  southern  Asia.  A little  shell- 
lime  is  added  to  keep  the  taste  and  odour  longer  in  the  mouth.  It 
gives  the  saliva  a red  hue  like  that  of  blood,  and  by  constant  use  the 
teeth  become  blackened  ; it  allays  hunger,  and  is  hence  chewed,  as 
tobacco  is  in  Europe,  to  appease  the  appetite;  and  it  is  said  to  be 
considered  the  height  of  rudeness  in  the  East  to  speak  to  a superior 
without  having  a quid  of  betel  in-  the  mouth,  (Loudon.)  It  pro- 
duces intoxication  when  first  chewed,  but  this  effect  is  soon  got 
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over,  and  the  natives  say  that  it  is  a tonic,  and  moderates  profuse 
perspiration. 

Areca  oleracea,  the  cabbage-palm,  of  the  West  Indies  and  the 
American  continent,  has  so  been  called  from  the  young  bud  being 
eaten  by  epicures,  as  coleworts  are  with  us.  This  is  one  of  the 
noblest  of  the  American  palms,  rising  sometimes  to  the  height  of 
170  or  200  feet,  and  having  a straight  columnar  stem  of  about 
seven  feet  in  circumference.  The  fruit  yields  oil,  the  stem  an  in- 
ferior sort  of  sago,  and  the  fibrous  parts  of  the  leaves  are  spun  as 
hemp  or  flax,  and  made  into  fishing-nets  and  cordage  of  every 

kind. 

(1098.)  The  Cocoa-nut , like  the  date-palm,  is  most  eminently 
useful,  and,  like  it,  in  the  highest  degree  serviceable  in  the  countries 
in  which  it  grows ; indeed,  the  history  of  the  one  is  in  great  mea- 
sure a counterpart  of  that  of  the  other. 

The  stem  when  young  affords  a farinaceous  food,  when  old  the 
outer  parts  become  so  hard  that  swords  and  arrows  are  made  of  it, 
which  it  is  said  will  pierce  iron  cuirasses.  Sections  of  the  stem 
are  made  into  drums;  and  this  curious  timber  is  used  in  building 
houses  and  for  various  domestic  purposes.  The  fibres  of  the  leaves 
as  well  as  the  bastin  of  the  pericarp  are  spun  into  thread,  and 
cords,  cables,  cloth,  &c.  made  from  them.  It  is  from  this  sub- 
stance that  coarse  cloths  and  some  of  the  more  costly  carpets  are 
manufactured.  The  bases  of  the  leaf-stalks  and  the  retinacula, 
which  are  a modification  of  ochrece,  resembling  coarse  gauze, 
are  used  by  the  Indians  as  cradles  and  coverlets,  the  mid- 
ribs are  converted  into  oars,  and  the  leaves  furnish  thatch, 
fences,  and  fuel,  and  when  burnt  they  yield  potash.  The 

nuts  afford  an  abundance  of  food ; and  the  unopened  buds 
are  esteemed  as  a delicacy.  The  sap  which  exudes  from  the  stem 
when  the  buds  are  cut  off  contains  a large  quantity  of  sugar,  which 
maybe  separated  by  boiling,  and  is  called  Jaggery,  or  the  sap 
may  be  fermented  into  an  intoxicating  liquor,  whence  the  Pariah 
arrack  is  obtained  by  distillation.  The  unfermented  sap  is  a grate- 
' ful  and  wholesome  beverage,  and  is  regularly  brought  in  large 
quantities  to  the  markets,  and  sold  under  the  name  of  Toddy. 
Ainslie  recommends  it  to  Europeans,  especially  delicate  females, 
as  the  easiest  and  safest  means  of  obviating  or  removing  constipa- 
tion. The  milk  of  the  young  cocoa-nuts  is  a most  refreshing  drink, 
when  old,  it  is  thickened  into  a sort  of  cream,  and  subsequently. 
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a firm  but  hollow  kernel  is  produced,  which  yields  abundance  of 
oil.  This  oil  has  lately  become  an  important  article  of  commerce  ; 
and  even  the  nutshells  are  converted  into  cups,  saucers,  plates, 
dishes,  mugs,  bottles,  boxes,  rings,  and  a variety  of  articles  both 
useful  and  ornamental. 

Cocos  capitata  is  a very 
handsome  Brazilian  palm ; 
and  another  species  of  Co- 
cos, th  eciculeata,  is  believed 
to  yield  the  best  palm-oil. 

It  is,  however,  probable 
that  palm-oil  is  obtained 
from  several  species  as  the 
Cocos  butyracea  or  Elaeis 
guineensis, especially  as  the 
greatest  quantities  import- 
ed come  from  Africa,  where 
it  is  used  as  freely  by  the 
negroes  as  olive-oil  is  by 
the  Italians  and  Spaniards, 
their  fish  and  rice  being 
steeped  in  it,  and  their 
bodies  anointed  with  it 
continually.  Cocos  capitata. 

(1099.)  Numerous  other  palms,  besides  those  already  mentioned, 
yield  wine,  milk,  cream,  oil,  butter,  wax,  resin,  flour,  sugar,  salt, 
thread,  cords,  bows,  arrows,  and  various  other  articles  of  food, 
medicine,  furniture,  and  clothing  to  the  natives  of  the  countries  in 
which  they  grow;  but  the  above  will  afford  sufficient  illustrations 
of  this  order;  and  therefore  much  collateral  matter,  not  immediately 
relevant,  is  suppressed,  the  introduction  of  which  would  be  incon- 
sistent with  the  brevity  studied  in  these  general  Outlines. 

JUNCALES. 

(1100.)  The  rushes  ( Junci ),  and  their  allies,  the  rope-rushes 
( Restiacece ),  with  the  bur-reeds  and  reed-mace  ( Typhince ),  and 
other  non-glumose  monocotyledons,  having  naked  flowers,  or 
glumaceous  perianths,  and  superior  carpella,  form  the  order  Jun- 
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cales,  which  seems  to  be  in  some  measure  intermediate  between 
the  grasses  and  the  sedges  on  the  one  hand,  and  the  palms  and 
lilies  on  the  other.  The  glumaceous  perianths  and  albuminous 
seeds  of  the  Juncacece  and  Restiacece  connect  them  with  the 
Gramina  generally,  while  the  included  embryo  of  the  rushes,  and 
the  excluded  of  the  cord-rushes,  are  analogous  to  the  included  and 
excluded  embryo  in  the  grasses  and  the  sedges.  The  foliage  of 
these  plants  is  also  similar  to  that  of  the  grasses,  and  hence  they 
once  were  named  Vegeiabilia  graminifolia. 

(1101.)  The  rushes  are  on  all  hands  acknowledged,  by  their  pith- 
bearing stems,  hexaphyllous  perianths,  and  large  firm,  fleshy,  or  car- 
tilaginous albumen,  with  included  embryo,  to  evince  a stronger  affi- 
nity to  the  palms  than  is  shewn  by  any  other  group,  while  the  spathae, 
spadices,  and  amentiform  inflorescence  of  the  palms,  establish  a 
secondary  connexion  between  them  and  the  spadiceous  and 
spathaceousTyphacese,  Callaceae,  and  other  types  of  the  Juncales. 
The  glumaceous  perianths  of  some  Juncaceae  approximate  them 
to  the  semipetaloid  types  of  the  Liliales,  while  the  exalbuminous 
seeds  of  the  Nayadince  and  part  of  the  Acorinm,  with  the  palmate 
or  pedatinerved  leaves  of  the  Callacece,  shew  how  many  points  of 
connexion  exist  between  this  and  the  following  order,  the  Liliales, 
e.  g.  in  the  Dioscoracece,  Smilacece,  and  Hydrocharince. 

(1102.)  The  several  subordinate  groups  of  rushes  and  rush-like 
plants  associated  to  form  the  order  Juncales,  are  distributable  into 
four  sections,  which,  from  the  respective  normal  genera  Typha, 
Acorus,  Nay  as,  and  Juncus,  are  called  the  Juncinaj,  Nayadinje, 
Acorina:,  and  Typhinal 

TYPHINAL 

1103.  The  floreeds  (Typhacece),  so  called  from  the  glumaceous 
scales  when  present  being  verticillate,  and  thus  forming  a calyx, 
constitute,  with  the  screw-pines,  ( Pandanacece ,)  the  section  Ty- 
phinal  This  section  contains  very  few  genera,  it  has  neverthe- 
less been  necessarily  divided  into  two  types,  which  differ,  not  only 
in  their  arboreous  and  herbaceous  habits,  but  also  in  several  im- 
portant points  of  structure,  viz.  their  respectively  aclilamydeous 
and  mono-chlamydeous  flowers,  their  multiple  and  simple  fruits, 
erect  and  pendulous  ovula,  and  entire  and  cleft  embryos ; the 
former  being  the  differential  characters  of  the  Pandanacece,  the 
latter  of  the  Typluicece. 
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d.  Spike  of  Typha  angustifolia,  in  which 
the  predominant  axial  force  has  elongated  the 
stem,  and  separated  the  pistilline  flowers  (a), 
from  the  stamineous  ones  (A),  by  the  space 
(e). 


b.  Spadiciform  inflorescence.  («)  The 
lower  pistilline  flowers.  (A)  The  upper 
stamineous  ones. 


e.  Another  spike,  in  which  the  same  ab- 
normal development  has  occurred  in  a still 
greater  degree. 


a.  Creeping  rhizoma  of  Typha  latifolia. 
(«)  Rootlets.  (A)  Leaves. 


c.  Culm  with  sheathing  leaf-stalk  (a).  The 
phylloideous  expansion  (A). 


f.  Stamineous  flowers  separated. 


g.  Pistilline  ones. 


(1104.)  Pandanace;e.  The  screw-pine,  Pandanus,  with  its 
allies,  Freycenetia,  Cyclanthus,  and  Phyteleplias  or  Elephan- 
tusia,  agree  in  having  multiple  fruit,  erect  ovules,  and  uncleft 
embryos  ; but  they  differ  in  having  the  former  simple,  and  the  lat- 
ter divided  leaves,  the  former  absolutely  achlamydeous  flowers  and 
discrete  carpellse,  the  latter  an  obscure  glumaceous  perianth,  and 
the  inflorescence  spiral.  Hence  this  type,  small  as  it  is,  appears 
to  require  subdivision,  for  Cyclanthus  and  Phyteleplias,  by  their 
possession  of  spathse  and  their  large  frond-like  divided  leaves,  ap- 
proach more  closely  to  the  palms  than  do  the  screw-pines,  and 
hence  two  subtypes  maybe  distinguished,  viz.  the  Cyclanthidce  and 
Pandanidce. 

(1105.)  Cyclanthidce.  The  fruit  of  the  Cyclanthi  is  remark- 
able for  its  size;  that  of  Phyteleplias,  or  the  Tagua  plant,  for 
the  hardness  of  its  albumen,  whence  buttons  are  turned.  Both 
genera,  and  all  the  known  species,  are  natives  of  America  ; but  they 
are  none  of  them  very  important  in  an  economical  point  of  view. 

(1 106.)  Pandanidce.  The  Pandani,  like  some  of  the  Cyclanthidce, 
are  many  of  them  arborescent  plants,  and  are  remarkable  for  their 
tendency  to  branch;  an  anticipation  of  which  occurs  in  the  Doum 
palm,  although  such  a disposition  is  rare  in  the  Endogenae. 
Pandanus  candelabrum,  the  Chandelier-tree  of  Guinea,  has  received 
its  name  from  this  natural  peculiarity.  The  leaves  are  long,  rigid, 
and  undivided,  and  arranged  spirally  round  the  stem,  or  branches, 
whence  they  have  been  called  screw-pines. 
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Pandanus  odoratissimus,  as  well  as  other  species  of  this  genus,  exhibit  a 
strange  semblance  of  instinct,  in  the  development  of  aerial  roots  at  different  dis- 
tances on  their  stem,  by  which  their  life  is  prolonged ; and  the  fate  common  to 
most  of  the  arborescent  endogen®  for  a time  avoided.  It  is  very  curious  to  observe 


a.  Pandanus  odoratissimus,  entire  plant,  shewing  the  crown  of  foliage, 
and  (a,  b,  c),  subsidiary  roots,  protruded  at  different  heights  and  periods. 

(rf,  e),  young  rootlets  not  yet  having  reached  the  ground,  n.  Stami- 
neous  flowers,  (c,  c,  e).  crowded  in  spadices  (b),  and  furnished  with 
spathic  (a,  a,  a),  g.  Stamineous  flower  separate,  d.  A stamen  dehis- 
cing and  expelling  the  pollen,  e.  Globular  ament  of  pistilline  flowers  in 
fruit,  r.  Section  of  the  fruit,  shewing  (a),  the  succulent  receptacle, 
or  spadix.  ( b ),  the  carpels,  g.  A pericarp  isolated,  h.  Horizontal 
section  of  the  same,  shewing  the  cells  or  locules,  and  the  seeds,  i.  A seed 
isolated,  j . A section  to  shew  the  situation  of  the  embryo  within  the 
perisperm. 

the  device  of  nature  to  strengthen  the  stem,  and  to  prolong  the  existence  of  these 
handsome  plants.  Being  endogenous,  the  older  and  harder  formations  are  outer- 
most. But  the  diameter  of  the  stem  first  formed  being  comparatively  small,  the 
outward  wall  has  not  had  time  to  harden  sufficiently  to  resist  rupture  by  the 
descent  of  the  root-fibres  from  the  buds,  as  in  the  palms  ; and  hence  a swelling  is 
perceived  which  subsequently  rises  into  a tumour,  and  the  roots,  denied  a passage 
downwards  within  the  stem,  descend  externally  from  different  distances  to  the 
earth ; and  thus  not  only  strengthen  the  plant  mechanically,  but  draw  uncon- 
trolled supplies  of  nourishment  from  the  soil,  their  connexion  with  which  would 
otherwise,  from  the  peculiarity  of  their  structure,  have  been  cutoff  prematurely. 

(1107.)  Pandanus  odoratissimus,  the  Pandang,  of  the  Malays,  grows  abund- 
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antly  in  most  of  the  warmer  parts  of  Asia.  It  is  a handsome  arborescent  plant, 
with  shining  dark-green  leaves  edged  with  prickles,  and  it  is  commonly  planted 
in  hedge-rows.  The  staminife'rous  flowers  are  delightfully  fragrant,  and  are  said 
to  yield  one  of  the  richest  perfumes  known,  for  the  sake  of  which  this  Pandang  is 
cultivated  in  Japan.  The  soft  bases  of  the  leaves  and  the  pulpy  part  of  the  fruit, 
although  unpleasant,  are  eatable,  and  the  Asiatics  feed  on  them  in  seasons  of 
scarcity ; at  other  times  they  give  them  to  their  cattle  as  fodder.  The  soft  spongy 
roots  are  used  instead  of  corks;  the  fibrous  leaves  and  stem  are  made  into  mats 
and  baskets  by  the  Tahitians,  who  stain  them  of  different  colours;  they  are  also 
used  for  thatching  and  for  cordage,  and  are  made  into  a coarse  kind  of  sacking. 
The  bags  in  which  coffee  is  brought  to  this  country  are  for  the  most  part  made 
from  the  leaf-fibres  of  these  plants.  The  fruit  of  P.  ediclis  is  esculent,  and  the 
terminal  buds  of  P.  humilis  and  P.  polycephalus  are  esteemed,  like  those  of 
palms,  as  food.  The  Faquahiac,  which  Mungo  Park  found  in  the  interior  of 
Africa,  the  fruit  of  which,  he  says,  when  ripe  explodes  and  inflames  spontaneously, 
by  which  many  serious  accidents  have  occurred,  has  been  ascertained  by  M. 
Beautort  to  be  a species  of  Pandanus,  who  confirms  Park’s  description. 

(1108.)  Typhace^.  The  reed-mace  ( Typha ),  and  the  bur-reed 
( Spargcinium ),  form,  together,  a small  type  named  the  Typhacece, 


Sparganium  simplex. 

a.  Flowering  stem,  with  a,  a,  a, 
pistilline  flowers  below ; b,  b,  b,  the 
stamineous  ones. 

b.  A clavate  or  club-shaped  stamen, 
with  long  lax  filament. 


which  is  closely  allied  to  the  Cyperules,  especially  to  the  section 
Caricince  : for  in  the  stamineous  flowers  the  scales  of  the  perianth 
are  irregular  or  scarcely  whorled,  but  in  the  pistilline  ones  the 
sepals  are  verticillate  ; and  hence  the  type  is  removed  from  the 
Gramina,  and  combined  with  the  glumaceous  Juncales. 

(1109.)  The  Typliacea  differentially  considered  are  subgluma- 
ceous  monocotyledons,  with  triandrous  separate  flowers,  and  lax 

3 v 


408 


OUTLINES  OF  PALMAROLOGIA. 


filaments,  single  superior  ovary,  pendulous  solitary  ovule,  and 
cleft  embryo. 

(1110.)  The  Typbaces  are  all  aquatic  or  marshy  plants,  with  perennial  rhizo- 
mata;  stems,  round  or  angular;  leaves  (phyllodia)  simple,  with  linear  venation; 
inflorescence  spicate  or  capitate  ; flowers  monoecious  ; perianth  subglumaceous  or 
setaceous,  stamina  three ; anthers  club-shaped,  filaments  long  and  lax,  ovarium 
single,  ovule  solitary,  pendulous ; pericarp  dry  and  indehiscent,  seed  pendulous, 
albumen  farinaceous ; embryo  straight,  with  a lateral  cleft,  and  included  within 
the  albumen. 

(1111.)  The  Typhaceae  are  not  very  important  plants;  they  are  not  known  to 
possess  any  properties  different  from  the  ordinary  sedges  : like  them  they  give 
an  appearance  of  luxuriance,  but  a (lord  a poor  and  scanty  lodder  to  cattle  in  cold 
and  damp,  and  otherwise  barren  situations,  preparing  the  soil  lor  the  reception  of 
more  nutritious  plants.  The  Typha  has  received  its  name  irom  tiQoq,  a marsh, 
in  allusion  to  its  habitat ; and  its  resemblance  to  that  magisterial  emblem  of 
authority,  a mace,  has  entailed  on  it  the  appellation  r eed-mace.  It  is  the  reed 
that  painters  usually  figure  in  the  Saviour’s  hand. 

(1112.)  The  pollen  of  the  Typha  is  inflammable,  and  is  often  substituted  for  the 
pollen-like  dust  of  the  Lycopodia,  in  pyrotechnic  exhibitions.  Its  abundance  and 
the  ease  of  collecting  it,  is  probably  the  cause  of  the  substitution,  for  (he  pollen  of 
any  other  plants  would  answer  the  same  end.  This  pollen  forms  a stimulating  ap- 
plication serviceable  in  the  cure  of  indolent  sores.  The  leaves  are  put  by  coopers 
between  the  staves  of  their  casks  to  prevent  leakage.  They  are  also  made  into 
mats,  or  coarse  chair-bottoms,  and  form  good  thatch.  The  downy  seeds  are  used 
as  stuffing  for  cushions;  and  in  Germany  the  young  roots  are  eaten  in  salads. 

(1113.)  The  arborescent  screw-pines  (Pandanaceae),  seem  to  hold  nearly  the 
same  relation  to  the  more  lowly  bur-reeds  (Trpbacese),  that  the  bamboos  do  to  the 
meadow-grasses ; or  the  arboreous  lerus,  fossil  Equiseta,  and  Lycopodiaceae, 
to  the  humble  European  Filices  and  modern  existing  genera;  for,  although  the 
foliage  of  Pandanus  is  more  similar  to  that  of  a pine-apple,  whence,  with  the 
spiral  exsertion  of  its  leaves,  the  name  screw-pine  has  been  derived,  than  to  that 
of  the  Typhaceae,  still  its  flowers  bear  so  strong  a resemblance  to  those  of  the  bur- 
reed,  “ that  it  appears,  (says  Richard,)  to  be  an  arborescent  species  of  it.”  And 
hence,  although  typically  distinguished,  it  has  been  arranged  with  them  in  one 
common  section,  of  which  the  collective  characters  are  few  and  simple.  They 
are  arborescent  or  herbaceous  Juncales,  with  subglumaceous  or  achlamydeous 
separate  flowers,  spadiciform  inflorescence,  solitary  ovules,  and  fleshy  or  mealy 
albumen. 

ACORIN.7E,  OR  AROIDE/E. 

(1114.)  Arum  (the  wake-robin  or  cuckoo-pint),  with  its  allies, 
Acorus,  Lenina,  Calla,  and  Orontium,  give  evidence  ol  a further 
progressive  change  in  organization,  and  of  this  the  types  named,  from 
the  three  latter  genera,  are  the  successive  grades.  The  Lemnacece, 
Callacecc,  and  Orontiacece,  form,  collectively,  the  section  Acori/ne,  , 
the  Aroidecc  of  many  authors. 
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(1115.)  The  Acorince,  are  either  annual  or  perennial  plants, 
with  usually  grumous  rootstakes,  leaves  often  radical  or  alternate, 
inflorescence  spadiciform,  flowers  either  separate  or  united,  and 
either  naked  or  furnished  with  a perianth  ; the  ovary  is  in  general 
one-celled,  containing  several  seeds;  fruit  dry  or  succulent;  seeds 
mostly  albuminous,  and  the  embryo  cylindrical  and  erect. 

(1116.)  Differentially  considered  the  Acorince  are  Juncales  with 
achlamydeous  flowers,  or  squamaceous  perianths,  furnished  with 
spathse  and  albuminous  seeds ; the  albumen  being  very  rarely 
absent,  and  the  spathse  sometimes  leaf-like. 

(1117.)  Orontiacete.  Orontium,  Acorus,  Dracontium,  and 


a.  Acorus  Calamus,  and  A.  gramineus.  (a)  Rhizoma  or  pros- 
trate root-stake,  with  roots  and  leaves  ( b ) Base  of  flowering 
culm,  (c)  Flower  separated,  with  its  scaly  perianth,  (il)  Ovary. 
a 2.  Acorus  gramineus.  ( a ) Culm.  ( b ) Leaf-like  spatha.  (e) 
Flowers  congested  oh  a spadix,  b.  Part  of  spadix  magnified,  (a) 
Stalk.  (6)  Base  of  spatha.  (c)  Spadix  set  round  with  flowers. 

c.  SiDgle  flower  isolated.  (a,  a,  a)  The  sepals  of  the  glumace- 
ous  perianth.  (6,  f)  Stamina.  ( c ) Stigma.  (d)  Ovary. 

d.  Stamen,  with  the  anther  dehiscing,  e.  Ovary  cut  transversely. 
f.  A seed.  (a)  The  hilum.  u.  Vertical  section  of  the  fruit, 
shewing  («,  4)  fertile  seeds.  (c)  Abortive  ovule.  h.  Seed  de- 
tached. («)  The  fertile,  (b)  the  abortive  ovules.  r.  Section  of 
the  seed,  (a)  The  seed  coverings.  (4)  The  albumen,  (e)  The 
embryo. 
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other  Acorince,  in  which  the  united  flowers  are  surrounded  by  a 
scaly  perianth,  form  the  type  Orontiacese. 

(1118.)  Orontium,  which  denominates  the  type,  is  a name  supposed  to  have 
formerly  belonged  to  some  plant,  at  present  unknown,  that  grew  abundantly  on 
the  banks  of  the  Orontes.  It  is  now  applied  generically  to  distinguish  several 
exotic  species,  among  which  is  the  Tawkee  ( O.japonicum ),  the  seeds  oi  which 
Kalm  states  that  the  Indians  eat  when  boiled  as  we  do  peas.  Cattle  are  fond  of 
the  leaves  of  these  plants,  which  grow  abundantly  in  swamps  and  wet  low 
grounds. 

(1119.)  Dracontimn  fcetidum,  which  possesses  the  odour  and  some  of  the 
properties  of  assafoetida,  is  said  to  be  useful  in  cases  of  asthma.  D.  pertusum  is 
a drastic  purgative  administered  with  advantage  in  some  cases  of  dropsy  ; but,  if 
taken  in  too  large  doses,  it  produces  risus  sardonicus,  and  other  untoward  effects. 

(1120.)  Acorns  Calamus  (the  sweet  smelling  flag-rush),  is  our  only  indigenous 
plant  which  is  at  the  same  time  both  aromatic  and  bitter.  It  contains  a con- 
siderable quantity  of  essential  oil,  that  imparts  the  delightful  fragrance  lor 
which  it  is  peculiar,  to  the  farinaceous  substance  abounding  in  its  enlarged 
rhizoma.  It  is  consumed  in  great  quantities  by  perfumers  and  the  makers  of 
hair-powder.  Indeed,  in  the  neighbourhood  of  London,  it  has  been  almost  w holly 
destroyed  by  their  continual  maraudings. 

The  root-stake  of  this  plant  affords  a very  agreeable  tonic.  In  Constantinople 
it  is  made  into  a confection,  which  is  considered  a good  stomachic,  and  it  is  eaten 
freely  during  the  prevalence  oi  epidemic  diseases.  In  cases  of  chronic  catarrh 
and  humoral  asthma,  much  benefit  has  been  received  from  its  exhibition. 

(1121.)  Cali.ace^.  Arum,  Calla,  Cciladium,  and  the  other 
acorinse  in  which  the  flowers  are  achlamydeous  and  fruit  fleshy, 
form  the  type  Callacea;  : the  Aroidece  verce  of  Brown  and 
Richard . Besides  the  above  differential  characters,  these  plants  have 
pinnatifid  or  pedatinerved  leaves,  the  veins  not  being  parallel  and 
linear,  as  is  usual  in  the  order  to  which  they  belong,  but  divided, 
and  apparently  interlaced,  as  in  the  foliar  expansions  ol  some  : 
frondose  ferns;  and  simulating  the  manner  in  which  the  veins  are  j 
reticulated  in  several  groups  hereafter  to  be  described.  The  < 
spathse  in  this  type  are  greatly  developed,  and  the  flower-stalk  or 
common  receptacle,  is  often  continued  beyond  the  insertion  of  the 
flowers,  in  the  form  of  a succulent  spadix. 

(1122.)  All  these  plants  contain  an  acrid  principle,  which  ren-  j 
ders  many  of  them  highly  poisonous.  It  is,  however,  most  power- 
ful  in  their  fresh  state,  and  may  be  removed  by  drying  or  boiling,  j 
Hence  the  roots  of  the  common  wake-robin,  which  are  grumous  | 
and  full  of  farina,  although  acrid  when  fresh,  are  manufactured  ^ 
into  a bland  and  very  nutritious  food,  sold  in  this  town  under  the  • 
name  of  Portland  sago;  being  so  called  from  the  Island  ot  Port- 
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land,  where  the  plant  grows  in  abundance,  and  the  manufacture  is 
principally  carried  on.  The  roots  of  several  of  the  Calcidia  are 
similarly  used,  although  their  sap  is  in  general  acrid,  and  that  of 
Caladium  seguinum  so  venomous,  that,  when  a small  piece  of  the 
plant  is  chewed,  it  paralyzes  the  muscles  of  the  mouth  and  fauces, 
causes  the  tongue  to  swell,  and  deprives  the  sufferer  of  the  faculty 
of  speech  ; the  sap  of  Caladium.  arboresce?is,  although  less  power- 
ful, is  still  so  caustic,  that  occasionally  (says  Merat)  the  lips  of  the 
negroes  are  wetted  with  it,  as  a punishment  for  slight  misdemeanours. 

(1123.)  C.  sagittcefolium,  the  Brazil  cabbage,  is  eaten  when 
boiled  instead  of  coleworts ; the  roots  are  less  esteemed  than  the 
foliage,  and  the  leaves  are  often  used  instead  of  plates  and  dishes. 

Arum  Dracunculus  is  a very  remarkable  and  strange  looking 


Arum  dracunculus  (the 
dragon  arum),  shewing  the 
open  spatha  and  spadix,  with 
stamineous  and  pistilline  flow- 
ers, whorled  nectaries,  and 
crowded  ovaria. 


plant,  the  stem  being  spotted  with  purple  and  brown  like  the  belly 
of  a snake,  and  the  lurid  spatha  and  spadix  stinking  like  carrion; 
the  root  is  said  to  possess  emetic  powers.  Arum  colocasia  is  a 
common  dietetic  plant  in  Egypt  and  the  Levant,  both  leaves  and 
roots  being  eaten  when  boiled. 

Caladium  esculentum  is  also  important  as  affording  nourishment 
to  many  nations.  Its  roots,  or  rather  rhizomata,  are  of  great  size 
and  replete  with  starch  ; which,  in  the  Canary  Isles,  in  Brazil,  and 
many  other  places,  becomes  one  of  the  staple  means  of  sustenance. 

(1124.)  Lemnacea;.  By  Lemna  (the  water-lens  or  duck-meat), 
a connection  is  formed  between  the  two  previous  types  and  several 
of  the  lower  orders  ; for  in  Lemna  the  organization  of  flowering 
plants  seems  reduced  to  its  simplest  state,  and  indeed,  in  some 
species,  propagation  goes  on  indefinitely  by  buds,  the  flowers 
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having  never  been  detected.  Here  neither  leaf  nor  stem  is  formed 
distinctly,  but  the  caudex  becomes  succulent  and  leaf-like,  and 


(a,  a)  Lemna  arhiza,  variety  of  (4)  Lenina  minor.  (1)  The  cel- 
lular cryptophyllous  stem.  (2)  The  spongioles  on  the  filamentary 
roots,  (c)  Lemna  gibba,  in  a gemmiparous  condition,  (d)  Lemna 
polyrhiza.  (1 ) Stem,  with  latent  foliage.  (2)  The  numerous  roots, 
with  their  spongioles.  (e)  Lemna  trisulca • (1)  Lobed  sub- 

foliaceous  stems.  (2)  Radicles.  (/)  Parts  of  fructification. 

(1 ) Spatha  with  (2)  flower,  consisting  of  two  stamens  and  one  pistil 
destitute  of  perianth.  (3,  4)  Flower  separated,  shewing  the  same 
parts  with  the  spatha  (8)  Spatha.  (9)  Flower  without  the  spatha. 

(10)  Seed.  (11)  Cleft  embryo. 

from  its  side  proceed  two  naked  stamens,  generally  accompanied 
with  a single  pistil,  which  constitute  the  flower.  These  plants  are 
often  unattached,  and  float  about  in  the  water  at  the  mercy  of  the 
wind  and  waves;  in  them  no  spiral  vessels  have  been  as  yet  dis- 
covered; still  the  evolution  of  stamina  and  pistils  associate  them 
with  the  non-petaloid  palmares, ar\c]  their  general  structure  with  arum, 
of  which  some  acute  physiologists  have  well  observed,  they  seem  to 
be  representatives  reduced  to  the  simplest  form.  From  Lemna , 
the  normal  genus,  this  type  has  been  called  by  De  Candolle  Lemna- 
cea>,  which  term  is  preferable  to  Pistiacese,  proposed  by  Brown, 
for  the  latter  word  too  much  resembles  in  sound  Pistacia,  Pistacice, 
Pistaciacece,  names  already  appropriated  to  very  different  plants. 

(1125.)  In  the  Lemnaceee  the  fruit  is  dry,  capsular,  and  inde- 
hiscent,  the  general  axis  abortive,  and  the  stem  and  foliage  united 

and  undistinguishable  from  each  other. 

(1126.)  Of  the  properties  of  these  plants  not  very  much  is  with  certainty 
known.  Pistia  stratiotes,  which  is  the  Lemna  of  warm  countries,  like  our 
Lemnae,  is  often  flowerless  even  in  the  Nile;  and  then  still  more  strongly  than 
usual  reminds  the  botanist  of  Salvinia,  of  which  it  would  seem  to  be  a flowering 
o 
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ally.  It  is  said  to  be  acrid,  and  when  growing  abundantly,  as  it  often  does  in  the 
tanks  of  the  tropics,  to  render  the  water  unwholesome,  causing  haemorrhages 
from  the  bowels,  if  freely  drunk.  The  Lemnaa  are,  however,  harmless  plants, 
which  increase  during  warm  weather  with  most  astonishing  rapidity.  They  are 
nutritious,  and  being  a favorite  food  of  water-fowl,  are  called  duck-meat. 

(1127.)  Arum,  and  especially  Calla,  give  excellent  illustrations  of  the  change 
or  metamorphosis  of  the  foliage  into  the  more  showy  parts  of  flowers,  for  in 
Arum  the  inner  surface  of  the  enlarged  bracte  or  spatha  becomes  variously 
coloured,  and  in  Calla  it  gradually  changes  from  green  to  a snowy  white.  Lemna 
likewise,  by  the  union  of  stem  and  leaves,  and  the  abortion  of  general  axis,  still 
further  demonstrates  the  primitive  identity  of  all  these  parts. 

Several  anomalous  evolutions  are  observable  in  the  plants  included  in  this 
section,  for  not  only  are  the  tubular  vessels  occasionally  obsolete,  but  the 
albumen  is  absent  from  some  of  the  Callacece,  as  in  Dracontia  fedidum,  and 
poly phy Hum ; and  in  Caladium  the  embryo  has  no  distinct  cotyledon;  it 
exhibits  several  germinating  points,  and  is  internally  of  a uniform  structure 
resembling  a spore;  the  leaves  are  also,  in  Callaceee,  subreticulated;  and  the 
stem  and  foliage  in  the  Lemnacere  undistinguishable. 

NAY  ADINAJ. 

(1128.)  This  section,  which  includes  the  exalbuminous  Juncales, 
exhibits  several  strong  points  of  resemblance  to  the  preceding,  the 
Acorince,  and  not  a few  to  the  succeeding,  the  Juncince,  as  well  as 
to  the  Alismince  of  the  order  Liliales,  and  even  to  the  Alga;. 
Their  affinities  are  also  not  only  many,  but  strong,  for  in  each  of 
the  above-named  groups  some  of  the  genera  have  been  occasionally 
placed.  To  the  Acorince  they  are  allied  by  a similar  gradation 
with  them,  from  naked  separate,  or  united  flowers,  with  spadiciform 
inflorescence,  to  spatbes  and  scaly  perianths ; and  from  them  they 
are  chiefly  distinguished  by  their  habit  and  exalbuminous  seeds; 
for  the  latter  of  which  the  occasional  absence  of  albumen  in  the 
Dracontia  prepares  the  way,  and  corroborates  the  link.  Their 
exalbuminous  seeds  also  distinguish  them  from  the  Lemnacece, 
with  which  one  type  is  closely  associated  in  habit,  and  by  its  simply 
cellular  structure;  and  the  same  character  separates  them  from  the 
Juncince  to  which  the  Juncaginacece  form  a transition ; while  their 
achlamydeous  flowers  or  glumaceous  perianth  will  distinguish  them 
from  the  Alismince,  to  which  by  some  writers  they  have  been 
joined,  on  account  of  their  exalbuminous  seeds. 

(1129.)  Nayadaceaj.  The  grass-wreck  ( Zostera ),  and  the 
river-guest  ( Potamogeton ),  with  Caulinia,  Nayas,  Zannichellia, 
and  other  achlamydeous,  exalbuminous  Juncales,  with  separated 
flowers,  one-seeded  carpels,  and  intrafoliaceous  vaginae,  form 
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collectively,  a well-marked  but  not  a very  interesting  type,  called, 
from  Nayas,  a genus  which,  by  its  name,  well  indicates  their  habits, 
the  Na  yadace*.  They  have  also  at  various  times  been  denominated 


a.  Zostera  marina.  (a)  Foliage.  ( b ) Spadices  of  flowers. 

(c)  Pistil  separated.  b.  Zannichellia  patustris.  (a)  Foliage. 

(6)  Fruit.  c.  Ditto,  enlarged,  (a)  Naked  stamineous  flower. 

(6)  Pistilline  one. 

Hydrogetons,  Potamece,  Fluviales,  and  Potamophilea ; all  terms 
having  a similar  reference  to  the  places  in  which  they  are  found. 

Like  the  Lemnucece,  these  plants  are  believed  to  be  destitute  ot 
spiral  vessels,  or,  if  not  wholly  absent,  they  are  nearly  obsolete:  in 
Caulinia,  Amici  says  no  trace  of  them  can  be  found.  Their  cellu- 
lar structure  likewise  remains  uncondensed  in  its  outer  layers; 
therefore  no  cuticular  integument  is  formed,  and  they  are  devoid 
of  stomata.  Hence  both  these  types  descend  in  structure  nearly 
to  the  rudimental  state  of  the  Algse,  Irom  which,  however,  they  are 
distinguished  by  their  flowers,  when  other  diagnostics  fail. 

(1130.)  None  of  the  Nayadaceae  are  known  to  be  possessed  of  any  very  active 
properties,  and  one  only  is  much  used  by  man,  viz.  the  Zostera  marina,  which 
forms  an  excellent  packing  for  brittle  ware:  this  (the  grass-wrack  of  mariners) 
is  also  platted  into  coverings  for  bottles  and  oil-flasks;  and  lately,  under  the 
name  of  Alga  marina,  it  has  been  recommended  as  stuffing  tor  mattresses,  being 
tolerably  light  and  soft,  and  intolerant  of  vermin ; a great  recommendation  in 
many  places. 
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The  roots  of  Aponogeton  distachyum  are  fed  on  by  the  Hottentots;  and  those 
of  Potamogeton  natans  are  sometimes  eaten  in  the  wilds  of  Siberia  by  men,  but  in 
more  temperate  regions  they  are  fed  on  only  by  swans,  who  devour  them  with 
avidity.  Ducks  feed  on  the  seeds  and  leaves  of  P.  crispus,  P.  densus,  and 
several  other  species ; but  these  plants  are  more  important  from  their  functions 
of  elaborating  oxygen,  and  rendering  water  respirable  for  fish  and  other  aquatic 
animals,  than  from  the  quantity  of  food  that  they  afford ; which  is,  however,  by 
no  means  inconsiderable  to  the  humbler  tribes.  Haller  says,  that  Potamogeton 
serration  grows  in  the  Swiss  lakes  to  the  enormous  length  of  from  ten  to  twenty 
fathoms,  forming  as  it  were  extensive  subaquatic  forests  in  those  vast  natural 
reservoirs. 

(1131.)  PoDOSTEMACE/E.  Podostemon,  Lacis,  Marathrum,  and 
Mniopsis,  plants  very  little  known,  constitute  a type  called  the 
P odostemacece  or  Podostemece,  which  is  distinguished  from  Naya- 
dacese  by  having  united  flowers  and  many-seeded  carpels. 

(1132.)  They  are  chiefly  interesting  as  being  the  transitional 
series  from  the  Fluviciles  or  Nciyadacece  to  the  following  group. 
To  the  Nayadacece  and  Acorince  they  are  connected  by  the  ab- 
sence of  calyx  and  corolla,  and  by  the  presence  of  a spatha,  the 
structure  of  which  allies  them  also  with  Lemnacece  ; but  in  Podos- 
temacece  the  seeds  are  numerous,  while  in  Lemnacece.  they  are  few. 
Martius  observes  the  resemblance  which  the  first  two  genera  have 
in  their  habit  and  mode  of  flowering  to  Jungermannice , as  if  they 
were  noble  monocotyledonous  liverworts.  These  plants  are  aqua- 
tics, with  their  foliage  developed  rather  in  leaf-stalks  ( phylloclia ) 
than  forming  true  leaves.  The  perianth  is  absent;  stamens  hypo- 
gvnous,  definite,  some  sterile;  fruit  capsular;  seeds  exalbuminous 
and  many  : all  of  which  characters  associate  them  with  Nayadacece, 
of  which  they  might,  almost  with  propriety,  be  considered  a sub- 
type,  notwithstanding  the  opinion  which  has  been  adventured, 
that  they  are  dicotyledons,  and  allied  to  the  peppers;  which, 
however,  in  turn,  have  been  stated  to  be  monocotyledonous  plants, 
although  the  structure  of  their  stem,  and  the  venation  of  their 
leaves,  are  decidedly  exogenous. 

(1133.)  Juncaginace*.  Trigochlin,  Sclieuclizeria,  and  other 
achlamydeous  or  glumaceous  plants,  with  hexandrous  united  flowers, 
dry  fruit,  erect  seeds,  and  straight  cleft  embryo,  form  a type,  which 
from  their  rush-like  habits,  has  been  called  Juncaginacece;  the  old 
name  for  Triglochin  being  Juncugo. 

(1134.)  The  Juncaginacece  are  plants  that  delight  in  bogs, 
marshes,  and  other  wet  situations,  but  have  not  the  floating  habits 
of  the  Podostemacece  and  Nayadacece,  but  rather  that  of  rushes, 
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to  which  they  are  closely  associated  by  Scheuchzeria.  Their  ex- 
albuminous  seeds,  however,  easily  distinguish  them  from  the 
Juncince;  and  their  glumaceous  perianth,  or  naked  flowers,  from 
the  Alismince,  to  which  they  are  joined  by  Richard  and  Bartling. 
Lilcea,  which  is  achlamydeous,  connects  them  with  the  Podoste- 
macece,  as  Scheuchzeria  does  with  the  Juncacece;  and,  should  it 
cease  to  be  a solitary  exception,  it  may  form  the  normal  genus  of 
a subtype  : at  present,  however,  further  analysis  is  unnecessary. 

(1135.)  These  plants  are  all  innoxious,  but  none  of  them  have 
been  applied  to  any  useful  purpose:  they  contain  very  little  nutri- 
tious matter,  and  form  poor  fodder,  which  but  few  animals  will 
eat. 


JUNCINjE. 

(1136.)  The  true  rushes  ( Junci ),  and  the  cord-rushes  ( Restiones ), 
are  the  normal  genera  of  the  two  types,  Restiaceae  and  Juncaceae, 
included  in  the  section  Juncinae.  The  latter  type  approaches  very 
closely  to  the  Liliales,  while  the  latter  associates  them  with  the 
sedges.  They  are  glumaceous  (rarely  achlamydeous)  Juncales, 
with  large  albumen,  small  embryo,  and  central  placentae. 

(1137.)  Restiaceje.  The  genera  which  this  type  comprehends, 
although  agreeing  in  the  more  important  characters,  differ  in  so  far 
in  minor  particulars,  that  it  is  necessarily  divided  into  three  sub- 
types,  called,  from  Centrolepis,  Restio,  and  Eriocaulon,  the 
Centrolepidce,  Restionida,  and  Eriocaulidce . The  first  named  is 
distinguished  by  having  achlamydeous,  monandrous  flowers,  with 
simple  anthers,  and  numerous  discrete  carpella.  The  second,  by 
its  sepaloid  perianth,  simple  unilocular  anthers,  and  three  or  two 
celled  capsular  or  drupaceous  fruit.  The  third,  by  its  sepaloid 
perianth,  two-celled  anthers,  and  three  or  two  celled  capsular 
pericarp. 

(1138.)  Collectively,  the  type  is  known  from  the  Juncaceae  by 
the  embryo  being  lenticular,  outside  the  albumen,  and  remote  from 
the  hilum. 

(1 1 39.)  JuNCACEiE.  Juncus,  Luzula,  and  their  allies,  which  form 
the  type  Juncaceae,  are  distinguished  from  the  preceding  group  by 
the  embryo  being  always  next  to  the  hilum,  and  included  within 
the  albumen.  The  testa  of  the  seed  is  also  pale  and  soft,  and  the 
placentae  central. 

(1140.)  The  Juncaceae  are  generally  herbaceous  plants,  rarely 
suffi'uticose;  the  rhizomata  are  scaly,  with  long  subterranean  di- 
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visions.  Hence  they  are  often  planted  to  corroborate  sea  and 
river  walls,  and  various  embankments,  as  may  be  seen  on  our  own 
coasts,  but  more  especially  on  those  of  Holland,  where  the  J. 


a.  Juncus  articulatus.  (a)  Creeping  or  burrowing  rhizoma,  with 
culm  and  leaves.  (4)  Section  of  one  of  the  cylindrical  leaves,  shewing 
their  pithy  diaphragmata.  (c)  Upper  part  of  culm,  with  its  panicle 
of  flowers.  ( d ) A flower  magnified,  t The  glumaceous  perianth. 

* The  bracte  turned  down.  ( e ) A flower  opened,  shewing  the  hexase- 
palous  perianth,  stamens,  and  pistil.  (/)  The  capsule  dehiscing,  and 
shewing  the  central  placenta.  ( s ) Horizontal  section,  (h)  The  seed. 

(i)  Longitudinal  section,  to  shew  the  embryo  included  within  the  albu- 
men, and  near  the  hilum. 

e.  Restio  tetruphyllus.  (a)  Entire  plant,  reduced.  (4)  Head  of 
fertile  flowers.  (c)  A fertile  flower,  isolated,  with  its  bracte.  (d) 
Perfect  pistil,  with  two  rudimentary  stamens,  (e)  Fruit,  natural  size. 

(/)  Ditto  magnified.  ( g ) Vertical  section  of  pericarp,  to  shew  the 
embryo  remote  from  the  hilum,  and  outside  of  the  albumen. 

c.  Restio  tetraphyllus.  (a)  Barren  or  stamineous  plant.  (4)  Sta- 
mineous  flowers  in  a capitulum.  (c)  One  separated  to  shew  the  well- 
developed  stamens. 

acutus  and  J.  maritimus  vie  with  the  mat-grasses  and  sand- 
sedges  in  protecting  the  low  lands  from  the  encroachments  of  the 
sea,  by  the  strength  their  long  interlacing  roots  give  to  the  soil. 
The  Juncinae  are  none  of  them  poisonous  plants,  but  they  are 
now  applied  to  few  domestic  purposes,  save  the  making  mats, 
baskets,  chair-bottoms,  and  brooms;  their  chief  occupation  being- 
gone,  since  the  advance  of  luxury  has  spread  the  apartments  of 
our  citizens  with  carpets,  although,  as  late  as  the  time  of  the  last 
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Henry,  the  king’s  chamber  was  only  strewed  with  rushes,  and  one 
of  the  charges  against  Cardinal  Wolsey  for  extravagance  was 
having  his  room  restrewed  so  often  as  once  a-week.  Some  of  the 
Restiacese  are  used  as  thatching;  and  both  them  and  the  Jun- 
cacese,  instead  of  twine:  they  are  also  twisted  as  substitutes  for 
ropes;  whence  indeed  sailors  call  cables  junks,  as  Juncus  itself  is 
a derivative  o Ijungo,  to  tie  together  or  join. 

In  the  Junci,  the  medulloid  cellular  structure,  abundant  in 
many  of  the  palms,  assumes  still  more  the  form  of  pith,  and  gives 
them  in  this  respect  somewhat  the  aspect  of  exogenous  plants. 
“ This  pith  is  in  great  request  to  form  the  wicks  for  certain 
candles,  which  are  hence  called  rushlights.” 

x.xx.x.ax.x:s. 

(1141.)  Lily  (Lilium,  Xapiov,  Kpivov),  probably  derived  from  an 
Eastern  word  signifying  a flower,  or,  as  some  affirm,  from  the 
Celtic  Li,  (whence  the  Gallic  Lis,)  whiteness  or  shining,  is  a name 
that  has  been  given  to  many  very  different  plants;  such  as  the 
water-lily  (Nymphsea),  the  superb  lilies,  now  commonly  so  called, 
and  others;  even  to  the  Lilach  (Syringa),  the  original  Persian 
name  for  which  has  been  anglicised  without  alteration. 

(1142.)  The  application  of  this  term  has  been  very  variously 
extended  and  restrained ; for  the  word  lily  has  been  used  both  as 
a general  and  an  individual  name.  It  was  thus  employed  by  the 
ancients,  and  also,  among  the  moderns,  both  by  Linnaeus  and 
Jussieu. 

Solomon  uses  lily  (Shushan)  in  a collective  sense,  and  likewise  distinguishes, 
among  lilies,  the  Shushan  of  the  valley ; and  “ a Greater  than  Solomon,’’  when 
he  gave  us  the  affectionate  command  to  “ consider  the  lilies  of  the  field,”  seems, 
while  adopting  popular  language,  evidently  to  have  had  a similar  comprehensive 
meaning,  which  may  be  shewn,  both  from  the  context  and  from  modern  phyto- 
geographical  researches.  Histc  rical  references,  and  a knowledge  of  local  pecu- 
liarities, can  alone  fully  develop  the  impressive  beauty  of  this,  ns  well  as  of  many 
other  passages  in  ancient  records.  Thus,  for  example,  it  is  well  known  that  fuel 
is  so  scarce  in  the  Holy  Land,  and  in  many  parts  of  the  East,  that  the  inhabitants 
regard  large  trees  with  especial  reverence,  and  are  obliged  to  use  by  turns  every 
kind  of  combustible  matter,  such  as  the  withered  stalks  of  herbs  and  flowers,  the 
tendrils  of  the  vine,  the  small  branches  of  rosemary,  and  other  plants,  to  heat 
their  baths  and  ovens.  Allusion  to  this  custom  is  easily  recognized  in  this  pas- 
sage, and  adds  much  nntural  force  to  Christ’s  concluding  remark:  “ If  God  so 
clothe  the  grass  of  the  field,  which  to-day  is,  and  to-morrow  is  cast  into  the  oven, 
shall  he  not  much  more  clothe  you,  O ye  of  little  faith?”  The  grass  of  the  field 
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here  evidently  includes  the  lilies,  of  which  the  Saviour  had  just  been  speaking, 
and  by  consequence  such  herbaceous  plants  in  general;  and  in  such  an  extensive 
sense  both  words  are  not  unfrequently  to  be  taken.  This  will  appear  still  further 
evident  from  the  observations  of  Sir  James  E.  Smith,  who,  when  endeavouring  to 
identify  these  lilies,  which  he  considers  not  to  have  been  lilies  but  amarylliiles, 
says,  “ It  is  natural  to  presume,  the  divine  Teacher,  according  to  his  usual 
custom,  called  the  attention  of  his  hearers  to  some  object  at  hand,  and,  as  the 
fields  of  the  Levant  are  overran  with  the  Amaryllis  lutea,  whose  golden  liliaceous 
flowers  afford  in  autumn  one  of  the  most  brilliant  and  gorgeous  sights  in  nature, 
the  expression  of  ‘ Solomon  in  all  his  glory  not  being  arrayed  like  one  of  these,’ 
is  peculiarly  appropriate.  I consider  the  feeling,”  he  continues,  “with  which 
this  was  expressed  as  the  highest  honour  ever  done  to  the  study  of  plants  ; and,  if 
my  botanical  conjecture  be  correct,  we  learn  a chronological  fact  respecting  the 
season  of  the  year  when  the  sermon  on  the  Mount  was  delivered.”  The  white 
lily  and  the  chalcedonian  are,  however,  both  Levantine  plants;  and  many  other 
lilies  are  natives  of,  and  so  abundant  in  the  East,  that  a Persian  province  was 
called  Susiana,  and  its  chief  city  Sushan,  from  these  beautiful  flowers  growing 
there  naturally  in  excess.  Hence,  although  the  Amaryllis  can  by  no  means  be 
excluded,  the  other  Liliace*  should  be  included  likewise. 

(1143.)  Pliny  ranked  the  lily  next  in  excellency  to  the  rose,  and  it  is  doubtful 
whether  in  external  beauty  it  does  not  exceed  it.  Anacreon,  in  his  odes,  com- 
pares Venus  to  this  flower;  but  perhaps  with  less  than  his  usual  felicity,  as  it  has 
always  been  regarded  as  the  emblem  of  purity  and  moral  worth. 

(1144.)  Linnseus  seems  to  have  included  in  his  general  group 
Lilia  all  those  liliaceous  plants  which  form  his  natural  orders  Sar- 
vientacece,  Scitaminece , Orchidece,  Ensatce,  and  Tripetaloidece , as 
well  as  his  Coronarice  and  Spcithacece,  or  lilies  without,  and 
lilies  with  Spathce.  And  Jussieu,  although  nominally  reducing 
the  Lilia  to  much  narrower  bounds,  still  indicates,  by  their  relative 
position,  their  affinity  to  the  subordinately  distinguished  groups. 

(1145.)  The  peculiar  advantages  of  these  and  other  similar 
schemes  of  systematic  arrangement  are,  on  the  one  hand,  accurate 
analysis;  on  the  other,  comprehensive  synthesis;  and,  although 
not  usually  regarded  as  consentaneous,  they  are  certainly  not  in- 
compatible with  each  other.  Therefore,  while  the  modern  natural 
subordinate  groups  of  De  Candolle,  Brown,  and  others,  are 
retained  and  distinguished  by  the  ending  of  their  names  in  acece, 
and  the  intermediate  sections,  which  are  nearly  equivalent  to  the 
orders  of  Jussieu,  are  characterised  by  the  suffix  ince,  the  larger 
collective  orders  of  Linnseus  have  been  preserved,  but  at  the  same 
time  reformed ; and  are  here  known,  as  the  major  groups  in  the  pre- 
vious classes,  by  the  termination  of  their  names  in  ales.  For  Lilia  in 
this,  as  well  as  Musse,  Pini,  Zamise,  Junci,  and  Rosse  in  other 
orders,  is  inadmissible  as  a common  collective  term,  from  its  being 
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like  them  only  in  the  plural  form  of  the  generic  name  of  the  va- 
rious normal  species. 

(1146.)  The  Liliales,  differentially  considered,  are  Palmares, 
or  non-glumose  monocotyledons,  with  superior  (very  rarely  infe- 
rior) ovaries,  ovules  marginal,  leaves  undivided,  seldom  rigid,  and 
perianth  petaloid,  often  distinguishable  into  calyx  and  corolla. 

(1147.)  The  several  types  included  in  the  order  Liliales  are  asso- 
ciable  into  three  well-marked  sections,  which,  from  the  normal 
genera,  Commelina,  Alisma,  and  Lilium,  are  called  the  Liliacince, 
Alismince,  and  Commelinece,  or  Ephemerince:  the  first  named 
comprehending  the  hexapetalous  albuminous  types;  the  second, 
those  which  are  exalbuminous;  and  the  third,  all  the  tripetalous 
ones  with  albuminous  seeds. 


a.  Pontedcria  cordata.  («,  4)  Cuttings,  with  leaves  and  flowers. 

(c)  A flower  opened,  to  shew  the  union  of  its  six  pieces,  and  the  irre- 
gular disposition  of  the  stamens,  (d)  A stamen  detached,  (e)  The 
pistil  separate,  to  shew  the  superior  germen.  (/)  A transverse  section 
of  the  ovary. 

b.  Tradescantia  virginicu.  (a)  A cutting,  with  leaves  and  flowers, 
shewing  the  tripetalous  corolla.  (6)  A flower  separate,  to  shew  the 
trisepalouscalyx,  (the  inner  whorl  of  the  perianth  being  removed,)  and  the 
stamens  and  pistil,  (c)  A stamen  detached,  to  shew  the  hairy  filaments. 

(d)  An  enlarged  view  of  one  of  the  hairs,  to  shew  its  cellular  structure. 

(e)  The  pistil  denuded,  to  shew  the  superior  germen,  ( f)  the  fruit,  with 
the  persistent  calyx,  (g)  Transverse  section  of  the  trilocular  capsule. 
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EPHEMERIN JF.. 

(1148.)  Three  small  groups,  which  have  been  at  different  times 
more  or  less  closely  combined  with  the  Junci,  but  which  are  rather 
transitional  between  the  Juncacese  and  the  hexapetalbid  Liliales, 
than  truly  rushes,  form  the  section  Epiiemerin;e,  so  named  from 
the  ephemeral  duration  of  the  blossoms  of  the  principal  genera : 
they  have  been  also  called  Commelinece,  from  Commelina,  a genus 
commemorative  of  two  Dutch  botanists,  John  and  GasparCommelin. 

(1149.)  The  Ephemerinse  are  tripetaloid  Liliales,  with  superior 
ovaries,  and  albuminous  seeds,  with  the  embryo  included  within 
the  albumen.  The  three  associated  types  are  named  Aphyllantha- 
cecB,  Xyridacece,  and  Epliemeracece. 

(1150.)  Aphyllanthace.e.  Aphyllanthus,  Dasypogon,  and 
Callectasia,  are  usually  arranged  with  the  rushes,  forming  only  a 
subtype  of  the  Juncacese,  called  Aphyllanthece ; but  the  true  rushes 
seem  to  form  a more  natural  group  when  they  are  excluded;  and 
their  connexion  with  the  Juncaceee  is  indicated  even  when  they  are 
distinguished  as  a separate  type,  transitional  between  the  Juncinee 
and  Ephemerinse. 

(1151).  The  Aphyllanthacese  are  known  by  their  tripetaloid  pe- 
rianth, central  placentse,  seeds  with  soft  pale  testse,  and  embryo 
included  within  the  albumen. 

(1152.)  Xyridacece.  This  type  was  formerly  a subsection  of 


Xyris  operculata. 

(а)  A capitulum  of  flowers. 

(б)  A scale  or  bractea. 

(e)  The  calycine  pieces  of  tbe  perianth. 

(<i)  The  corollaceous  whorl,  with  the  three 
stamina,  three  nectaries,  and  pistil. 

(e)  The  fruit  in  an  early  state. 

(/)  Ditto,  mature. 

(g)  The  lower  part  of  the  pericarp. 

(A)  The  operculum,  or  upper  portion. 

'( i,  j ) Seeds  enlarged. 


42  2 


OUTLINES  OF  PALM  A ROLOGIA. 


the  cord-rushes,  but  is  well  distinguished  from  them  by  the  highly 
developed  internal  perigone  or  corolla.  It  connects  this  section 
with  the  Epliemeracece,  or  fading  lilies,  called  likewise,  from  Com- 
melina,  the  Commelinacese,  but  for  which  Batsch’s  synonyme,  in- 
dicative of  the  delicate  and  perishable  character  of  the  blossoms, 
perhaps  is  preferable. 

(1153.)  The  Xyridacese  are  tripetaloid  Ephemerince,  with  con- 
crete carpella,  unilocular  three-valved  capsule,  parietal  placentae, 
and  included  (?)  embryo. 

(1154.)  EphemeracejE.  The  genera  Commelina,  and  Trades- 
cantia,  [1147,  b,]  associate  to  form  this  type,  in  which  the  capsular 
fruit  is  two  or  three-celled,  the  placentae  central,  and  the  trochlear 
embryo  included  within  the  albumen  and  remote  from  the  hilum. 

(1155.)  The  Commelinae  are  ornamental  plants,  some  of  them 
commonly  cultivated.  None  of  them  are  deleterious,  but  not  any 
are  here  employed  either  as  food  or  medicine,  although  in  America 
and  in  Cochin-china  several  species,  as  C.  communis  and  C.  me- 
dica,  are  esteemed  sedative  and  expectorant;  and  the  tubercles  of 
C.  tuberosa,  which  are  sweet  and  savory,  are  eaten  by  the  Chinese. 

(1156.)  So  different  in  appearance  are  the  delicate  petaloid 
teguments  of  these  plants  from  the  husky  perianths  of  the  ordinary 
rushes,  that  their  affinity  might  well  be  doubted  by  the  common 
observer,  did  not  aphyllanthes,  usually  placed  among  the  rushes, 
with  its  pretty  flowers,  clearly  indicate  the  connexion,  which  is  still 
further  substantiated  by  Philydrum,  that  seems  to  be  a reduced 
Commeline,  the  petaloid  perianth  being  only  two-leaved,  and  the 
flowers  monandrous,  the  two  lateral  filaments  being  barren.  Dr. 
Brown  has  hence  proposed  to  make  this  osculant  genus  typical  of 
a subordinate  group,  which  will  again  associate  the  Ephe?neracece 
and  the  rushes,  and  to  call  it  Philydrece,  or  rather  Philydridce  ; it 
is  readily  distinguished  by  the  diphyllous  perianth. 

ALISMINAL 

(1157.)  This  section  includes  all  the  exalbuminous  Liliales. 
The  genera  are  associated  in  two  types,  named  the  Alismaceae 
and  Butomaceae,  which  are  often  arranged  with  the  Junca- 
ginucece,  on  account  of  their  seeds  being  destitute  of  albumen, 
but  from  which  they  are  easily  distinguished  by  their  corollaceous 
perianth  and  uncleft  embryo.  This  section  appears  to  be 
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transitional  from  the  tripetaloid  to  the  hexapetaloid  liliales,  and 
again,  to  connect  both  with  the  Juncales. 


a.  Alisma  plantago.  (a)  Upper  part  of  the  flowering  stem.  (b) 
Radical  leaf.  (e)  A flower  separate,  natural  size.  (d)  Pistils. 

( e ) Stamen  magnified.  (/)  Fruit.  (g)  One  capsule,  separate. 

(/;,)  Ditto,  cut  transversely,  to  shew  the  seed,  consisting  of  a curved  em- 
bryo with  albumen,  (i)  The  seed  removed  from  the  pericarp.  ( k ) The 
embryo  without  the  cotyledon.  ( l ) A seed  germinating.  ( m ) A sec- 
tion of  a young  plant,  to  shew  the  plumula  (n.) 

b.  Butomus  umbellatus.  (a)  Phylloidaceous  leaves.  (4)  Umbel  of 

flowers.  ( c ) One  flower  separate.  (d)  Pistils.  (e)  Carpels. 

(*)  Horizontal  section  of  the  fruit.  (g)  A capsule  separated.  (h) 

Seed  enlarged.  (£)  Longitudinal  section  of  the  same.  {k)  A seed 
beginning  to  germinate.  (/)  Ditto,  more  advanced.  (»«)  Section  of  a 
leaf,  to  shew  its  angularity. 

(1158.)  Alismaceas.  The  water-plantain  (Alisma),  the  star- 
fruit  (Actinocarpus),  the  arrow-head  (Sagittaria),  and  other  exal- 
buminous  Liliales,  with  superior  ovaries  and  few-seeded  inde- 
hiscent  fruit,  are  associated  to  form  a type,  called,  from  the  normal 
genus,  the  Alismacete. 

(1159.)  They  are  water-plants  often  floating  with  lax  stems  on 
the  surface,  the  rhizomata  frequently  large  and  fleshy,  stem  con- 
tracted, leaves  radical,  entire,  with  linear  veins,  and  broad  expan- 
sions. The  flowers  are  either  separate  or  united,  the  outer  whorl 
of  the  perianth  decidedly  sepaloid,  the  inner  corollaceous ; the 

3 H 


424 


OUTLINES  OF  FALMAROLOGIA. 


numerous  distinct  carpels  are  dry  and  indehiscent,  the  seeds,  one 
or  two  in  each  carpel,  exalbuminous,  and  the  embryo  often 
curved. 

(1160.)  The  Alisma  Plantago  has  long  enjoyed  a not  unques- 
tioned reputation  for  its  specific  influence  in  the  treatment  of 
canine  madness.  Several  cases  have  been  published  by  Lewshin, 
Burdach,  Moser,  and  others,  in  which  it  is  asserted  to  have  worked 
well-marked  cures.  Its  root  was  administered  in  doses  of  two 
drachms  and  a half  daily,  and  the  leaves  made  into  a poultice  and 
applied  to  the  wound.  But,  notwithstanding  these  assurances,  it  is 
probable  that  the  escape  of  the  patients  alluded  to  should  be  rather 
attributed  to  the  well  known  casualty  of  the  hydrophobic  poison 
having  been  never  introduced,  than  to  the  antilyssic  virtues  of 
Alisma.  The  powdered  roots  have  been  substituted  for  uva  ursa  with 
advantage  in  cases  of  irritable  bladder,  in  doses  of  a drachm. 

(1161.)  The  tubers  of  this  plant,  as  well  as  those  of  other  the 
genera  and  species,  such  as  Sagittaria,  contain  a good  deal  of 
amylaceous  matter,  and  form  a nutritious  food.  They  are  commonly 
eaten  by  the  Kalmuc  Tartars. 

(1162.)  Butomacee.  The  flowering  rush  {Butomus),  with  its 
allies,  Hydrocleis  and  Limnocharis,  are  distinguished  as  a type 
by  the  floral  envelopes  being  still  more  petaloid  than  in  the  Alis- 
maceae  ; for  in  these  the  whole  six  pieces  are  more  or  less  coloured. 
Besides  the  common  characters  of  the  section,  they  are  well  dis- 
tinguished as  a type  by  the  rare  occurrence  of  the  vessels  that 
nourish  the  erect  seeds  (and  which  are  called  the  placenta  or 
trophosperm,)  being  branched  and  spread  in  a reticulated  manner 
over  the  sides  of  the  one-celled  three-valved  many-seeded  capsule. 
This  structure  is  found  in  no  other  monocotyledons. 

(1163.)  This  group,  which  is  named  from  Butomxis,  the  Bu- 
tomacecE , shows  an  affinity,  by  its  highly  developed  and  much 
coloured  perianth,  to  future  sections,  in  which  the  whole  of  the 
pieces  are  still  more  decidedly  petaloid. 

(1164.)  The  Butomcicece,  like  the  Alismacese,  have  a contracted 
general  axis,  and  radical  foliage  and  flower-stalks.  The  leaves, 
however,  are  unexpanded,  and  resemble  phyllodia,  linear, entire,  and 
often  sharp  at  their  edges,  and,  from  their  cutting  or  injuring  the 
mouths  of  cattle,  the  genus  Butomus  has  received  its  name. 
Butomus  umbellatus  is  one  of  the  most  beautiful  British  plants ; 
its  leaves  are  acrid,  and  are  sometimes  used  as  a purgative.  Its 
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seeds  and  roots  are  recommended  as  antidotes  to  the  bites  of 
serpents. 

(1165.)  The  sap  in  Limnocharis  is  milk-like,  which  is  a rare 
occurrence  in  plants  of  this  class;  indeed,  De  Candolle  says  that 
no  endogense  are  lactescent ; the  above  is,  however,  an  exception 
to  the  general  rule. 

LILIACINjE. 

(1166.)  This  section  contains  all  the  hexapetaloid  Liliales  with 
albuminous  seeds.  The  perianth  in  these  plants  is  for  the  most 
part  regular,  and  altogether  corollaceous,  but  more  or  less  emi- 
nently developed  in  the  several  grades ; the  ovaries  are  superior, 
(very  rarely  inferior,)  and  the  axile  embryo  lodged  in  a cavity  of 
the  albumen. 

(1167.)  The  genera,  which  agree  in  the  comprehensive  characters 
of  the  section,  are  associated  in  five  subsectional  groups  or  types,  in 
which  the  evolution  of  the  perianth  is  gradually  carried  to  its 


a.  Yucca  Aloifolia.  (a)  Crown  of  foliage.  ( b)  Inflorescence. 

b.  Single  flower  of  Yucca,  to  shew  the  highly  developed  perianth  and 
superior  germen.  c.  Aloe  vulgaris.  («)  Stem.  ( b ) Rigid,  fleshy 

leaves.  (c)  Flower-stalk.  d.  Spike  of  flowers.  e.  A flower 
separated.  (a)  The  perianth.  (6)  The  stamens.  (c)  The  pistil. 
f.  The  stamens  denuded  of  the  perianth.  g.  Hemerocallis  fulva. 

acme  of  splendour,  and  again  gradually  wanes  in  beauty  towards 
the  tripetaloid  groups  of  the  succeeding  order.  From  the  normal 
genera  Pontederia,  Asphodelus,  Lilium,  Colchicum,  and  Smilax , 
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the  types  have  been  named  the  Pontederiacee,  Aspiiodelacee, 
Liliacee,  Colciiicacee,  and  Smilacee.  This  manifold  distri- 
bution is  required  not  only  by  the  number  of  the  genera  compre- 
hended in  the  section,  but  also  by  the  essentially  different  habits 
and  structural  peculiarities  of  the  groups  themselves  ; but  as  the 
systematic  distinctions  are  not  very  marked,  perhaps  the  differential 
characters  will  appear  in  stronger  relief  by  being  collected  and 
contrasted  in  immediate  succession,  than  if  distant  references  be 
made  from  one  to  the  other  in  the  course  of  the  work  alone. 

(1168.)  The  Pontederiacee  have  unequal  stamens,  and  an 
irregular  perianth,  tubular  at  the  base  with  a circinnate  sestivation, 
and  the  segments  are  involute  after  flowering. 

(1169.)  The  Asphodelacee  have  hexandrous  (or  by  abortion 
triandrous)  flowers,  with  introrse  anthers  ; the  perianth  small,  either 
regular  or  irregular;  and  the  seeds  with  a black,  brittle,  crus- 
taceous  testa. 

(1170.)  The  Liliacee  have  hexandrous  flowers,  the  perianth 
large  and  highly  developed,  the  anthers  introrse,  the  styles  connate, 
and  the  seeds  with  a soft  and  spongy  testa. 

(1171.)  The  Colchicacee  have  hexandrous  flowers  with  extrorse 
anthers,  trifid,  tripartite,  or  distinct  styles,  and  occasionally  infe- 
rior germen. 

(1  172.)  The  Smilacee  have  united  flowers,  introrse  anthers, 
fruit  baccate  or  capsular,  and  seeds  with  a membranous  testa. 

(1173.)  The  Dioscoracee,  which  are  often  associated  with  the 
Srnilacece,  seem  rather,  by  their  constantly  inferior  ovaries,  to  be 
systematically  allied  to  the  Musales,  between  which  and  the  pre- 
sent order  they  form  the  link  of  communication. 

(1174.)  Pontederiacee.  Pontederia  1147,  fig.  a,]  and 
Heterantha  compose  this  small  type,  which  is  the  osculant  group 
between  the  Ephemerince  and  Asphodelacece  of  the  Liliacince  : it 
differs  from  the  Ephemeracece,  with  which  it  formerly  was  blended, 
not  only  in  the  development  of  the  perianth,  but  also  in  having 
the  embryo  axile,  or  in  the  same  direction  with  the  seed,  it  being 
the  reverse  in  them,  as  well  as  in  having  a punctiform  hilum,  while 
in  Ephemeracece.  the  hilum  is  large,  and  occupies  the  entire  side 
of  the  seed.  Their  differential  characters  have  been  already  given, 
[h  1170.] 

(1175.)  The  Pontederiacese  are  aquatic  plants,  natives  of  the 
East  Indies,  Tropical  Africa,  and  North  and  South  America  : they 
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are  ornamental,  and  may  easily  be  cultivated  in  an  aquarium ; their 
properties  are  unknown,  and  they  have  not  hitherto  been  applied 
to  any  useful  purpose. 

(1176.)  Aspiiodelaceje.  The  genera  Asphodelus,  Aloe,  Al- 
lium, Asparagus,  Dracaena,  Gilliesia,  Hyacintkus,  Scilla,  and 
others,  have  been  separated  from  the  once  unwieldy  and  hetero- 
geneous assemblage,  called  by  the  older  botanists  Liliacece,  and  are 
associated  to  form  the  present  type,  by  the  characters  already  given 
in  § 1169.  They  are  evidently  intermediate  between  the  Ponte- 
deriace;e  and  Liliacece,  and  their  connexion  is  also  strong  with 
the  JuxcACEiE  through  Aphyllanthes.  From  all  these  orders  they 
are  however  separated  by  the  peculiar  black,  brittle,  crustaceous 
testa  of  their  seeds,  as  well  as  by  the  degree  of  development  of  their 
perianthium,  which,  although  petaloid,  and  often  beautifully  so, 
is  far  less  evolved  and  conspicuous  than  in  the  Liliacece,  while  in 
the  Juncacece  it  is  glumaceous. 

(1177.)  The  Asphodelacece  vary  much  in  their  size,  some  being 
small  herbaceous  plants,  while  others  are  arboreous  in  their  port; 
their  roots  are  fibrous,  fascicled,  or  bulbiferous ; leaves  with  parallel 
veins,  and  often  grass-like;  flowers  united  ; perianth  either  regular 
or  irregular;  ovarium  superior,  three-celled;  style  single ; stigma 
entire ; capsule  mostly  three-celled,  three-valved,  with  loculicidal 
dehiscence;  seeds  varying  in  number,  with  black,  brittle,  crus- 
taceous testa;  embryo  included  within  the  albumen. 

(1178.)  The  genera  contained  in  this  type  differ  in  having  some 
an  irregular  depauperated  perianth,  while  in  others  it  is  regular 
and  well  developed.  Two  subtypes  are  hence  distinguished,  the 
Gillesidce  and  Asphodelidce , the  former  being  the  Gillesiece  of 
Lindley,  the  latter  the  true  Asphodelece. 

(1179.)  Gillesidce.  Gillesia  and  Mersia,  Chilian  plants,  with 
small  inconspicuous  irregular  Liliacinous  flowers,  grass- like  leaves, 
and  tunicated  bulbs,  form  this  subtype,  which,  although  differing 
in  the  above  particulars  from  the  Asplwdelidce,  cannot  well  be 
separated  from  them,  and  are  therefore  here  considered  as  a member 
of  the  common  type.  They  are  neither  ornamental  nor  useful, 
although,  from  their  structure,  curiously  interesting  plants. 

(1180.)  It  is  doubtful  whether  the  remaining  Asphodelacece 
should  be  all  retained  in  one  subtype,  or  be  further  distributed. 
Could  constant  and  obvious  differential  characters  be  discovered,  it 
would  be  convenient  to  have  the  numerous  genera  here  collected 
arranged  in  smaller  groups,  especially  as  some  indications,  although 
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at  present  faint,  are  naturally  apparent ; but,  notwithstanding 
various  attempts  have  been  made,  it  must  be  confessed  that  they 
have  not  been  hitherto  successful.  Dr.  Brown’s  Hemerocallidece , 
sometimes  placed  in  Asphodelacece,  as  by  Bartling,  and  at  others 
in  part  combined  with  the  Liliacece,  as  by  Lindley,  might  with 
some  modification  be  retained  as  an  intermediate  group,  or  as  a 
subtype  of  the  latter,  the  genera  with  crustaceous  testae  being  of 
course  excluded. 

(1181.)  Until  a more  intimate  acquaintance  with  the  minor 
affinities  of  these  plants  shall  lead  to  the  discovery  of  more  natural 
associations,  the  Asphodelaceae  with  regular  perianths  may  be 
arranged  in  two  subtypes,  called,  from  their  respective  normal 
genera,  the  Aloidce  and  Scillidce,  the  first  including  the  arborescent 
or  herbaceous  genera,  with  fibrous  or  tuberous  roots,  and  the  lat- 
ter those  which  are  bulbiferous.  Both  these  subtypes  are  distin- 
guished from  the  Gillesidce,  not  only  by  their  regular  perianth, 
which  is  more  evolved  and  petaloid,  but  also  by  their  seeds  not 
having  the  crustaceous  testa  continued  over  the  podosperm. 

(1182.)  Scillidce.  Scilla,  Hyacinthus,  Allium,  and  Ornitho- 
galum,  are  among  the  most  useful  and  ornamental  plants  included 
in  this  subtype. 

(1183.)  The  species  distributed  among  the  genera  Ornithogalum, 
Scilla,  and  Hyacinthus,  are  not  very  well  defined,  so  that  several 
have  been  successively  referred  to  either  group,  of  which  Hyacinthus 
non-scriptus,  or  Scilla  natans,  and  Scilla  maritima,  or  Ornitho- 
galum squilla,  are  familiar  illustrations. 

(1184.)  Hyacinthus  is  a genus  long  celebrated,  not  only  for  the 
beautiful  fable  whence  its  name  has  been  fancifully  derived,  but 
also  for  the  immense  number  of  varieties  which  culture  has  pro- 
duced. Of  the  H.  orientalis,  the  common  species,  the  Haarlem 
florists  had  at  one  time  upwards  of  two  thousand  varieties ; these 
bulbs,  as  well  as  those  of  the  Tulip  and  Narcissus,  once  formed  a 
most  valuable,  and  still  a not  unimportant,  branch  of  Dutch 
commerce. 

(1185.)  The  Squill  (Scilla  maritima  or  Ornithogalum  squilla,) 
is  a native  of  the  southern  parts  of  Europe,  growing  freely  on  the 
sandy  shores  of  Spain,  Italy,  and  Greece.  It  has  long  been  cele- 
brated for  its  medicinal  virtues;  it  is  extremely  bitter,  and  is 
esteemed  as  an  expectorant,  nauseant,  and  diuretic.  The  bulbs 
often  attain  a large  size,  being  sometimes  as  big  as  a man’s 
head. 


liliacinai — aspiiodelace^. 
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(1186.)  The  bulbs  of  these  plants  appear,  as  De  Candolle  ob- 
serves, to  contain  two  very  different  proximate  principles,  the  one  a 


Allium  chamcemoly.  Entire  plant,  to  shew  the  bulb  and  fibrous 
root.  (a)  The  six-parted  perianth  with  perigynous  stamens.  (b) 

The  superior  germen.  (c)  The  spathiform  bractese. 

bland  nutritious  farina,  which  resembles  that  found  in  the  tubers  of 
the  Orcliidacece,  and  the  other  a bitter  gum-resin,  giving  more  or 
less  acridity  and  power  to  the  bulbs,  according  to  its  relative 
predominance.  The  Scilla  lilio-hyacinthus  is  purgative  and 
diuretic,  as  well  as  the  Ornitliogalum  squilla ; and  the  Moly  of 
Homer,  there  is  little  doubt,  was  a species  of  Allium , the  whole 
of  which  are  diuretic,  expectorant,  and  more  or  less  acrid  ; indeed, 
the  common  generic  name  is  said  to  be  derived  from  the  Celtic 
word,  all,  signifying  hot  or  burning.  The  onion  (^4.  cepa ),  leek 
(A  porrum),  rocambole  (A.  scorodoprasum),  garlick  ( A . ampelo- 
prasurn),  shallot  (4.  ascalonicum),  and  chives  (A.  schcenoprasum), 
all  belong  to  this  genus,  and  are  more  or  less  esteemed  as  condi- 
ments or  food.  They  contain  free  phosphoric  acid,  whence  their 
peculiar  flavor.  This  acid  is  in  a great  measure  dissipated  by 
heat,  so  that  onions,  when  boiled  or  roasted,  become  compara- 
tively mild ; and  those  grown  in  warm  countries  seem  to  be 
naturally  less  acrid  than  those  which  are  cultivated  here. 

(1187.)  Garlic,  and  onions  of  various  kinds,  were  highly  esteemed  in  Egypt, 
and,  according  to  Haselquist,  not  without  reason.  He  conjectures  that  the  A. 
cepa,  which  is  still  used  in  that  country  in  amazing  quantities,  and  forms  a most 
delicious  food,  is  one  of  the  species  of  onion  after  which  the  Israelites  longed 
when  in  the  wilderness.  He  says,  “ whoever  has  tasted  onions  in  Egypt  will 
allow  that  none  can  be  had  better  in  any  part  of  the  universe.  Here  they  are 
sweet,  in  other  countries  they  are  nauseous  and  strong;  here  they  are  soft. 
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whereas,  in  the  northern  and  other  parts,  they  are  hard,  and  their  coats  so  compact 
that  they  are  difficult  of  digestion.  Hence  they  cannot  in  any  place  be  eaten 
with  less  prejudice  and  more  satisfaction  than  in  Egypt.” 

It  was  probably  an  assumption  of  austerity  and  show  of  ascetic  self-denial  which 
caused  the  Egyptian  priests  to  abstain  from  the  use  of  onions  as  food,  and  this 
subsequently  led  to  the  superstitious  reverence  with  which  by  the  bulk  of  the 
people  they  were  regarded. 

“ Vilia  Niliacis  venerantur  oluscula  in  hortis, 

Porrum  et  Cepa  Deos  imponere  nubibus  ausi.” 

Prud.  1.  ii.  contr.  Sym. 

Lucian,  when  giving  an  account  of  the  different  deities  worshipped  in  Egypt, 
states  that  the  inhabitants  of  ‘ Pelusium  adore  the  onion/  m)\ovoaoTai£  St 
Kpoyfivov.  The  Egyptians  indeed  were  commonly  reproached  for  swearing  by 
the  leeks  and  onions  in  their  gardens ; for  Pliny  says,  “ Allium  cepasque  inter 
Deos  in  jure  jurando  habet  Egyptus,”  an  absurdity  which  did  not  escape  the 
scourge  of  Juvenal,  whose  nation  was,  however,  not  less  absurdly  superstitious 
than  that  against  which  his  satire  was  directed. 

“ Quis  nescit,  Volusi  Bythinice,  qualia  demens 
iEgyptus  portenta  colit. 

Porrum  et  cepa  nefas  violare  aut  frangere  morsu ; 

O sanctas  gentes  quibus  haec  nascuntur  in  hortis 
Numina.”  $at.  xv. 

« How  Egypt  mad  with  superstition  grown, 

Makes  gods  of  monsters,  but  too  well  is  known. 

»Tis  mortal  sin  an  onion  to  devour  ; 

Each  clove  of  garlic  has  a sacred  power. 

Religious  nation,  sure,  and  bless ’d  abodes, 

Where  every  garden  is  o’er-run  with  gods  !” 

But  while  some  of  the  people  did  not  dare  to  eat  leeks,  garlic,  or  onions,  for 
fear  of  injuring  their  gods,  others  fed  on  them  with  enthusiasm,  excited  by  the 
zest  of  appetite,  if  not  by  religious  zeal,  if  we  may  judge  from  the  distich  which 
declares  that 

“ Such  savoury  deities  must  sure  be  good 

Which  serve  at  once  for  worship  and  for  food.” 

(1188.)  Aloidce.  Asphodelus,  Aloe,  Phormium,  Xanthorrhea, 
and  Dracena,  with  other  non-bulbiferous  Asplwdelacece,  form  the 
subtype  Aloidce,  or  Aspiiodelidce. 

(1189.)  The  Asphodels,  as  the  name  (a  oQaWio)  imports,  were 
great  favorites  in  ancient  times.  They  were  vaunted  as  not  to  be 
surpassed,  and  were  sacred  to  Proserpine.  The  gold  and  silver 
Asphodels  have  long  been  common  ornaments  of  our  English 
gardens;  the  latter  species  covers  immense  tracts  of  land  in 
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Apulia,  and  affords  abundance  of  nutritious  fodder  for  sheep. 
The  tubers  of  several  species  abound  in  fecula,  mixed  with  a 
bitter  principle,  which,  although  unpleasant  when  they  are  eaten 
raw,  is  wholly  removed  by  boiling;  and  it  is  said  that  swine  are 
so  fond  of  the  tubers  that  they  will  unearth  the  roots  to  devour 
them. 

(1190.)  Aloe  is  a very  extensive  genus,  containing  many  highly 
ornamental  plants,  and  including  several  which  afford  that  most 
serviceable  drug  which  bears  their  name. 

The  Aloes  are  herbaceous  or  suffruticose  plants  [§  1167,  fig.  c,  d],  almost 
assuming  an  arborescent  port,  with  succulent  foliage,  and  often  elegant  flowers. 
The  species  named  spicata  and  Socotrina  afford  the  spiked  and  socotrine  aloes  ; 
the  former  is  cultivated  extensively  at  the  Cape  of  Good  Hope,  and  such  large 
quantities  of  it  exported,  that  it  has  in  a great  measure  driven  the  socotrine  from 
the  market.  This  latter  is  made  in  various  islands  in  the  Straits  of  Babelmandel, 
but,  being  originally  brought  from  Zocotra,  one  name  is  given  to  the  whole.  The 
Barbadoes  aloes,  which  is  imported  from  Barbadoes  and  other  parts  of  the  West 
Indies,  is  made  from  several  different  species,  especially  the  vulgaris,  socotrina, 
and  arborescens : it  is  in  general  a less  pure  and  sightly  drug  than  either  the 
socotrine  or  the  Cape : it  is  chiefly  used  by  farriers,  and  hence  is  called  Caballine 
aloes.  (Vide  Med.  Bot.)  In  countries  where  the  woody  prickly  species  naturally 
abound  they  are  planted  as  hedges,  and  their  leaf-fibres,  after  the  juice  of  the 
leaves  has  been  expressed,  are  macerated  and  made  into  cordage  and  coarse  cloths. 

Aloe  dichotoma  is  the  arrow  tree  of  the  Cape,  and  is  so  called  from  the  Hotten- 
tots converting  it  into  weapons. 

(1191.)  Pkormium  tenax,  the  New  Zealand  flax,  is  the  plant 
concerning  which  such  sanguine  hopes  were  once  entertained  that 
it  would  prove  a more  fertile  source  of  flax  than  Linum.  But 
although  the  fibres  yielded  by  its  leaves  are  abundant  and  of  good 
quality,  still  practical  difficulties  have  hitherto  hindered  its  pro- 
fitable culture  both  in  Ireland  and  New  Holland. 

(1192.)  Xanthorrliea  hastilis,  the  grass-tree  of  New  South 
Wales,  has  received  its  generic  name  from  the  yellow  gum  that 
flows  from  it  copiously,  and  which  is  known  in  the  markets  as  gum 
acaroides.  The  plant  is  an  exceedingly  curious  one,  and,  from  the 
bases  of  the  leaves  remaining  attached  in  congested  whorls  around 
the  stem,  it  shews  some  similitude  to  the  palms. 

(1193.)  The  Dracence  assume  an  arborescent  port,  emulating 
palms  in  their  columnar  stems,  and  even  exceeding  them,  if  not  in 
height,  in  age;  they  are  natives  of  warm  countries,  being  indigenous 
to  China,  the  East  Indies,  the  Sandwich  Isles,  the  Mauritius,  &c. 
In  the  Canaries  these  plants  grow  to  an  enormous  size. 
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“ The  Dragon-tree  (Dracana  draco)  of  Orotava,  in  the  island  of  TenerilTe,  is 
between  fifty  and  sixty  feet  in  height ; its  circumference  near  the  roots  is  forty- 
five  feet,  and  at  ten  feet  from  the  ground  its  diameter  is  twelve  feet.  It  had 
attained  this  gigantic  size  when  the  Spaniards  first  landed  in  the  island,  in  the 
fifteenth  century.  The  trunk  is  divided  into  a great  number  of  branches,  which 
rise  in  the  form  o a Candelabrum,  and  terminate  in  tufts  of  leaves,  like  the 
Yucca  of  Mexico.  At  the  time  of  Humboldt’s  visit  it  still  retained  sufficient 
vigour  to  produce  both  flowers  and  fruit  annually;  but  in  July,  1819,  one  half  of 
its  enormous  crown  fell.  It  is  now  a noble  ruin ; but  the  wound  has  been 
plastered  up,  and  the  date  of  the  misfortune’marked  on  it:  and  the  great  care  taken 
of  ‘ the  venerable  vegetable’  will  probably  ensure  its  surviving  another  century.’ 
— Humboldt’s  Personal  Narrative,  vol.  i.  p.  142;  Researches,  vol.  ii.  p.209;  and 
Graham’s  Voyage  to  Brazil,  p.  85. 

The  red  sap  of  D.  Draco,  when  inspissated,  is  known  as  one  of  the 
kinds  of  Dragon’s  blood.  It  is  a styptic,  but  not  much  used.  D. 
terminalis  is  planted  as  a land-mark  in  India  and  China,  to  divide 

Draccena  Draco. 


a.  An  aged  tree.  n.  A younger  one,  to  shew  the  columnar  stem 
and  terminal  tuft  of  leaves,  n.  A branch,  with  its  crown  of  foliage  and 
flowers.  n.  Flowers  separated,  e.  A stamen  attached  to  one  of  the 
pieces  of  the  hexapetaloid  perianth.  f.  Stamen  separate.  o.  The 
pistil.  h.  The  fruit. 

estates,  and  to  note  the  bounds  of  territorial  property ; hence  its 

specific  name.  It  yields  a syrup-like  juice,  from  which  sugar  may 
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be  obtained : the  Sandwich  Islanders  prepare  an  inebriating 
liquor  from  this  sap,  which  the  Tahitians  call  ava;  and  the  English 
have  converted  it  into  a sort  of  rum.  The  root  of  the  plant  is 
esteemed  by  the  Javanese  as  a valuable  medicine  in  dysentery. 

(1194.)  Lilxace^e.  Lilium,  and  its  more  immediate  allies, 
Tulipa,  Poliaiithes,  Fritillciria,  Hemerocallis,  and  other  liliacinous 
plants,  with  large  and  highly  developed  petaloid  perianths,  in- 
trorse  anthers,  three-celled  polyspermous  capsules,  and  seeds  with 


a.  Scaly  bulb  of  Lilium  candidum.  ( a ) Roots  proceeding  from 

the  lecus.  (b)  Young  bulb  or  offset.  ( c ) Scales  of  the  bulb,  (rf) 

Bases  of  the  leaves. 

b.  Section  of  the  bulb,  to  shew  the  lecus,  the  scales,  and  the  bud  on 
the  abortive  axis.  i.  A scale,  with  a small  bulb  in  its  axilla. 

c.  The  summit  of  the  stalk,  with  flowers.  («,  a)  Bracteae.  (b,  b ) 
Opened,  (e)  unopened  flowers,  (a)  Pistil  denuded  of  the  perianth. 

(rf,  e)  The  capsule,  shewing  its  cells.  (/)  Seeds,  (g)  Stamens  and 
pistils  in  an  early  stage. 

i.  Portion  of  the  cuticle,  to  shew  the  stomata. 

o.  Bulb  of  Ornithogalum  Squilla  [Scilla  maritima].  (a)  The  roots, 

(6)  the  scales,  (c)  the  stem.  e.  Raceme  of  flowers.  f.  Perianth 
with  stamina,  g.  A bracte.  h.  Pistil,  shewing  germen  and  style. 

soft,  membranaceous  or  spongy  test®,  are  associated  to  form  this 

type,  which,  although  it  retains  the  title  of  the  former  unwieldy 

group,  is,  by  the  exclusion  of  the  P ontederiaccee , Aphodelacece , 

ColchicacecB,  Smilacece,  and  Dioscoracea , not  only  very  much 

reduced  in  extent,  but  relieved  of  its  complexity. 

(1195.)  From  the  Asphodelacece  it  is  distinguished  by  the  more 
highly  developed  state  of  the  perianth,  and  the  soft  membranace- 
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ous  seedcoats;  from  Colchicacece,  by  the  introrse  anthers;  from 
Smilacece,  by  the  more  petaloid  perianth,  capsular  fruit,  and  single 
style;  from  Dioscoracece,  by  the  superior  germen ; and  from 
Pontederiacece,  by  the  irregular  perianth  of  these  latter,  the  pieces 
of  which  become  involute  after  flowering. 

(1196.)  The  Liliacese  thus  defined  include  Hemerocallis,  and 
part  of  the  Hemerocallidecr,  of  Dr.  Brown,  the  other  genera  of 
which  order,  as  Aloe,  from  the  crustaceous  texture  of  their  seed- 
coats,  have  been  associated  with  the  Asphodelacese. 

(1197.)  Lilium,  the  normal  genus  of  the  type,  contains  some  of  our  most 
splendid  and  favourite  garden  plants,  such  as  the  White  Lily,  the  Tiger,  the  Japan, 
the  Superb,  the  Orange,  the  Turk’s  cap,  and  other  species.  They  are  chiefly 
cultivated  as  ornamental  plants ; but  their  bulbs  contain  mucilaginous  and  farina- 
ceous matter,  and,  although  slightly  bitter,  are  eatable.  Some  of  them  are  culti- 
vated abroad  as  the  potato  is  here,  and  commonly  fed  on  in  Siberia:  such  as  the 
L.  Kamtschatchense,  L.  martagon,  L. pumponium,  and  L.  candidum.  In  this 
country  they  are  frequently  used  for  emollient  poultices.  The  scent  of  the  lily  is 
so  powerful,  that  it  distresses  many  people  to  have  the  flowers  near  them,  especi- 
ally in  a room ; and  Murray  mentions  some  cases  in  which  death  has  been  caused 
by  the  odour  of  these  plants. 

(1198.)  Tulipa,  a corruption  of  the  Persian  word  Thoulyban , is  the  name  given 
to  a genus  of  very  shewy  scentless  flowers,  which  have  been  rendered  famous  from 
the  commercial  gambling  of  the  Dutch  in  the  seventeenth  and  eighteenth  cen- 
turies. To  such  an  excess  were  fictitious  speculations  then  carried,  that  the 
madness  of  the  period  was  not  inaptly  termed  Tulipomania.  Single  bulbs  were 
bargained  for,  to  be  bought  or  sold,  for  upwards  of  500/.  a-piece ; but  the  plants 
themselves  were  seldom  either  delivered  or  received,  the  difference  in  their  value, 
like  the  difference  in  the  price  of  stocks,  being  lost  or  won  according  as  such  and 
such  tulips  were  quoted  higher  or  lower  in  the  market  at  the  time  contracted  for 
than  the  price  agreed  on.  When  the  delirium  began  to  subside,  the  bulbs  were 
proffered  instead  of  cash,  and  then  their  nominal  value  quickly  sank,  the  bubble 
burst,  and  tulips  were  banished  to  the  garden  from  the  Stock-exchange. 

Many  hundred  varieties  of  tulips  are  known,  some  of  which  are  very  splendid 
flowers. 

(1199.)  The  different  species  of  Yucca,  or  Adam’s  needle,  Hemerocallis,  or 
day-beauty,  and  Polianthes,  or  tuberose,  are  general  favourites  as  ornamental 
plants.  The  Tuberose  is  famous  for  the  fragrance  of  its  flowers,  which  is  the 
most  powerful  in  the  evening.  Like  the  Tropteolum,  the  petals  of  this  plant  have 
been  observed  occasionally  to  emit  sparks,  supposed  to  be  of  electric  origin. 

(1200.)  Colchicaceae.  The  genera  Colcliicum,  Melanthium, 
Hermodactylum,  Hclonias,  Veratrum,  Gloriosa,  and  other 
Liliacinse,  with  extrorse  anthers,  distinct  styles,  and  subdiscrete 
carpella,  form  a type,  which  has  been  named  after  several  of  the 
included  genera,  such  as  Veratrum,  Merendera,  and  Melanthium ; 
but  perhaps  De  Candolle’s  term  Colchicacece  is  preferable  to 
any  of  the  others. 
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(1201.)  So  similar  are  these  plants  in  their  general  characters  to 
the  Liliacece,  that  some  botanists  have  proposed  to  conjoin  the 
types;  but  their  properties  are  so  dissimilar  from  those  of  the  true 
lilies,  and  so  peculiar  to  this  group,  that  it  would  be  a mattei  of 
regret  if  they  could  not  be  systematically  kept  apart. 


a.  Colchicum  autumnale,  or  Meadow  Saffron,  (a,  a)  The  lecus, 
or  bulb  plate,  (4)  The  radicles  springing  from  the  lecus,  or  abortive 
descending  axis,  (c)  The  solid  bulb,  {cl)  The  radical  tube  of  the 
perianth.'  {e)  The  tube,  with  the  pistil  passing  down  it.  (/)  The 
limbus,  or  border  of  the  perianth,  composed  of  six  connate  pieces,  and 
shewing  the  stamens  within. 

b.  The  foliage  {a),  with  the  young  fruit  ( b ). 

c.  The  capsule,  three-celled,  with  central  placentae. 

d.  Transverse  section  of  a bulb,  («)  rootlets,  (4)  cormus,  (c)  radical  tube. 

e.  Longitudinal  section,  (a)  cormus,  ( 4 ) tube. 

Veratrum  album,  r.  Amplexicaul  leaf.  g.  Summit  of  stalk,  with 
flowers,  h.  Flower  divested  of  perianth,  and  shewing  ( a ) stamens, 

(4)  pistils,  i.  Stamineous  flower,  (a)  bracte,  (b)  perianth,  ( c ) stamens. 

(j)  Stamens  divested  of  perianth,  k.  A single  stamen,  (ft)  filament, 

(4)  anther  dehiscing. 

The  active  principle  almost  peculiar  to  these  plants,  and  which 
gives  to  them  their  power,  has  been  called  verutrin.  It  is  blended 
in  the  cormus  of  the  common  colchicum  with  a great  deal  of  amy- 
laceous matter,  which,  when  it  has  been  removed  by  boiling,  is 
nutritive,  and  is  said  to  be  then  eatable,  although,  when  taken  raw, 
it  is  highly  poisonous.  The  virulence  of  these  plants  differs,  how- 
ever, in  different  seasons,  and  is  varied  by  situation.  Travellers 
assert  that  colchicum  is  eaten  in  Carniola,  in  the  autumn,  without 
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The  Hermodactyl  of  the  Greeks  is  believed  to  have  been  either  a 
species  of  colchicum,  or  an  allied  genus.  It  was  a celebrated  re- 
medy for  the  gout  in  ancient  times,  and  has  again  recovered  its 
celebrity,  being  one  of  the  reputed  bases  of  the  “ Eau  medicinale.” 
The  poisonous  principle  pervades  every  part  of  these  plants,  being 
found  not  only  in  their  roots,  stem,  and  leaves,  but  also  in  their 
flowers  and  seeds. 

(1202.)  The  Colchicaceac  are  evidently  transitional  from  the  Lili- 
aceae  to  the  Smilaceae;  for  the  solid  bulb,  or  cormus,  of  colchicum 
is  formed  by  the  axis  not  being  so  far  abortive  as  in  the  lecus  of 
the  true  bulb;  and  in  Veratrum  the  descending  axis  is  prolonged 
so  as  to  constitute  almost  a fusiform  root,  with  the  rootlets  lateral 
instead  of  being  crowded  on  the  base,  as  when  the  rootstock  is 
aborted.  In  Veratrum,  too,  the  perianth  becomes  rather  less  pe- 
taloid;  and  in  Campynema  the  germen  is  inferior,  as  in  Dios- 
coraceae. 

(1203.)  SMiLACEiE.  The  Smilcicece,  including  Smilax,  Ruscus, 
Trillium,  Paris,  and  other  less  important  genera, are,  on  theonehand, 


a.  Paris  quadrifolia,  entire  plant,  shewing  the  creeping  rootstock, 
the  four  verticillute  leaves,  and  the  flower,  (n)  The  fruit  and  perianth. 
( b ) Section  of  the  fruit,  (e)  Perianth,  stamens,  and  pistils.  ((/,  e) 
The  germen,  surmounted  by  four  stigmata. 

n.  Smilax  sarsaparilla.  c.  Smilax  China. 
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associated  with  the  Dioscoracece  by  their  broad  leaves  with  reticu- 
lated veins,  common  to  several  genera,  and,  on  the  other,  with  the 
Aspliodelacece  by  their  generally  perigynous,  introrse  anthers,  and 
superior  three-celled  ovarium;  so  that  they  have  frequently  been 
combined,  either  wholly  or  in  part,  with  both.  The  characters, 
however,  which  associate  them  most  strongly  with  either,  distin- 
guish them  from  the  other:  thus,  the  superior  ovarium  takes  them 
from  Dioscoracese,  and  the  broad  reticulated  leaves  from  Aspho- 
delaceee ; and  such  genera  as  have  the  foliage  not  reticulated,  are 
known  by  the  triple  style  and  membranous  testa,  which  latter  is 
characteristic  of,  and  common  to,  all  the  Smilacese.  The  Smilacese, 
thus  characterised,  are  divided  into  two  subtypes:  1st,  the  Smila- 
cidee,  in  which  the  stigma  is  simple  or  three-lobed,  as  in  Smdax, 
Ruscus,  and  Convallaria;  and,  2d,  the  Parisidcc,  in  which  the 
several  stigmata  are  distinct,  as  in  Paris,  Trillium,  and  Medeola. 

(1204.)  Parisidce.  Paris  quadrifolia,  which  is  an  indigenous 
plant,  and  P.  polyphylla,  a native  of  Nepal,  are  both  poisonous, 
the  latter  more  especially  so.  Trillium  likewise,  which  is  curious 
for  the  threefold  arrangement  of  all  its  parts,  the  stem  being  three- 
leaved, the  calyx  three-sepalled,  the  corolla  three-petalled,  the 
stamens  twice  three,  and  the  pistil  with  three  styles,  is  a suspicious 
plant;  its  roots  are  violently  emetic,  and  its  fruit  deleterious.  The 
properties  of  this  subtype  seem  to  bring  them  nearer  than  the 
Smilacidse  to  the  Colchicacese. 

(1205.)  SmilacidcB.  Various  species  of  the  genus  Smilax  are 
esteemed  for  their  alterative  properties;  they  are  tonic,  diuretic, 
and  demulcent.  Smilax  aspera  is  by  some  preferred  to  the  drug 
we  use  under  the  name  of  sarsaparilla.  The  so-called  sarsaparilla 
of  the  druggist  is  not,  however,  the  produce  of  S.  savsaparilla,  but 
of  S.  sarza,  as  the  species  is  now  named.  The  large  fleshy  sub- 
rotund rootstock  of  S.  cldna  is  eaten  in  the  Celestial  Empire 
instead  of  rice;  and  the  Abbe  Rochon  attributes  the  corpulency  of 
the  Chinese  in  part  to  its  consumption. 

MUSAZ.ES. 

(1206.)  Musa , Urania,  Heliconia,  Thalia,  Iris,  Agave,  Aglaia, 
and  the  numerous  other  names  of  classical  celebrity  conferred 
upon  the  plants  included  in  this  order,  would  seem  to  be  indicative 
of  the  admiration  which  their  magnificent  and  graceful  port,  their 
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curious  structure,  and  their  splendidly  beautiful  flowers  are  well 
calculated  to  excite,  and  the  homage  which  they  appear  univer- 
sally to  command.  For,  notwithstanding  some  stern  etymologists 
suppose  Musa  75,  b,]  to  be  a corruption  of  Mauz,  the  Arabic 
name  of  the  plant,  while  antiquarians  consider  it  to  be  commemora- 
tive of  Antonins  Musa,  the  freed-man  of  Augustus,  and  Thalia  of  a 
German  physician,  still  the  correlatives  Heliconia,  Urania,  and 

Urania  Ravenala. 


a.  Entire  plant,  (a)  Columnar  stem,  marked  with  the  scars  of  the 
fallen  leaves,  (b)  Leaves,  with  their  vaginal  petioles  and  lacerated 
expansions,  (c)  Leaves  entire  during  early  growth. 

b,  c.  Flowers  separated,  n.  Transverse  section  of  the  three-celled 
fruit,  e.  Longitudinal  section  of  seed,  shewing  the  included  embryo, 
r.  Transverse  section  of  the  same.  o.  The  seed,  with  the  arillus  re- 
moved. h.  A seed,  with  the  arillus. 

Arjlaia,  sufficiently  shew  in  what  sense  they  have  been  ordinarily 
taken  ; and,  if  terms  of  exuberant  praise  are  fit  denominations  for 
any  plants,  they  are  not  undeserved  by  these. 

(1207.)  The  inferior  fruit,  with  a tripetaloid  or  hcxapetaloid 
perianth  adnate  to  the  germen,  are  the  chief  characters  which 
associate  the  genera  included  in  this  large  order.  But,  although 
agreeing  for  the  most  part  in  these  common  characters,  they  difler 


TACCIN®. 


439 


in  the  structure  of  their  leaves,  the  development  of  the  perianth, 
the  presence  or  absence  of  albumen,  the  union  of  the  stamens  with 
the  pistil,  and  other  particulars  by  which  they  are  distinguished 
into  fifteen  types,  associable  into  five  sections,  called  Taccin®, 
Narcissin®,  Scitamin®,  Orciiidin®,  and  Hydrociiarin®. 

taccxn®  . 

(1208.)  Tacca  and  Ataccia,  with  Dioscorea,  Tamus,  and  Tes 
tudinaria , are  illustrations  of  the  section  Taccin®. 

(1209.)  The  genera  included  in  this  first  section  of  the  Musales 
are  associated  into  the  two  types  Dioscorcicea  and  Taccacece, 
which  seem  to  be  intermediate  between  the  present  and  the  two 
preceding  orders.  Indeed,  the  Dioscoracese  have  most  commonly 
been  placed  among  the  Liliales,  next  to  the  Smilaceee ; and  the 
Taccacese  blended  with  the  Acorinm,  or  Aroidese,  of  the  Juncales. 
Their  inferior  fruit  will,  however,  sufficiently  distinguish  them  from 
both  these  orders  ; and  the  petaloid  perianth  of  the  latter  forbids 
its  intimate  association  with  the  achlamydeous  or  gluinaceous 
sections. 

(1210.)  Differentially  considered,  the  Taccinse  are  hexapetaloid 
monocotyledons,  with  inferior  ovaries,  large  grumous  roots,  or 
rhizomata,  and  petiolate,  pedatinerved,  pinnatifid,  or  subreticulated 
leaves.  And,  although  differing  considerably  in  habit  and  in  ap- 
pearance, the  dissimilarity  of  both  from  the  other  sections  in  this 
order  tends  to  strengthen  the  association  which  their  agreement  in 
these  various  particulars  suggests. 

(1211.)  Taccace®.  Tacca  is  the  Malay  name  of  a genus,  of 
which  there  are  but  two  known  species.  One  of  these,  the  T. 
■pinnatifida , is  a most  important  plant,  as  affording  food  to  the 
natives  of  the  South  Sea  Islands,  where  corn  and  our  esculent 
grains  are  unknown.  The  part  chiefly  eaten  is  the  enlarged  root- 
stake,  that,  like  the  yam  and  some  of  the  Aroidese,  contains  much 
farinaceous  matter,  which,  washed  and  well  prepared,  is  both  pa- 
latable and  nutritious.  In  their  raw  state  the  roots  are  bitter  and 
acrid,  and  require  to  be  rasped  fine,  and  steeped  in  several  waters, 
before  the  acrimony  is  removed.  Thus  prepared,  the  meal  is  made 
into  cakes  and  loaves,  being  even  preferred  to  sago  bread.  The 
leaf-stalks,  when  boiled,  become  mild,  and  are,  when  thus  cooked, 
esteemed  as  food  in  China  and  Cochin-China.  When  beaten  into 
a soft  pultaccous  mass,  these  roots  form  excellent  poultices. 

3 iv 
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(1212.)  The  Taccacea  are  large,  perennial,  herbaceous  plants, 
with  tuberous  rootstakes,  and  shortened  or  abortive  superior  axis; 
having  exstipulate,  radical,  petiolate,  pedatisected,  pinnatifid,  or 
rarely  entire  leaves,  with  a curvilinear  venation.  The  flowers  are 
united,  hexandrous,  and  the  filaments  free  but  dilated  ; the  tube  of 
the  perianth  adnate  to  the  germen;  the  limbus  six-parted,  petaloid, 
and  persistent;  ovaria three,  and  connate;  the  fruit  baccate,  inde- 
hiscent,  unilocular  or  subtrilocular,  and  many-seeded,  with  pa- 
rietal placentae.  Seeds  lunate  or  subovate,  testae  striate;  and  the 
embryo  situated  on  the  outside  of  the  fleshy  albumen. 

(1213.)  The  radical  leaves,  and  baccate  fruit,  with  parietal  pla- 
centae and  lunate  or  subovate  seeds,  are  the  differential  signs  of 
this  type,  when  added  to  the  common  characters  of  the  section. 

(1214.)  Dioscoraceal  This,  once  arranged  as  the  concluding 
type  of  the  Liliacinae,  indicates  by  its  characters  the  transition  to 
another  order.  The  perianth  is  the  least  petaloid  and  the  most 
herbaceous  of  the  whole  series;  the  genera  agree  in  habit,  and  in 
the  venation  of  their  leaves,  with  the  Smilacese,  but  are  distin- 
guished by  their  inferior  fruit,  which  associates  them  with  the 
Musales.  The  leaves  are  peculiarly  reticulate,  resembling  closely 
those  of  Exogenous  or  Dicotyledonous  plants,  hereafter  to  be  de- 
scribed; and  they  differ,  on  the  whole,  in  so  many  particulars  from 
other  tribes,  that  they  would  seem  to  occupy  the  neutral  ground, 
rather  than  of  right  to  be  classed  with  any. 

(1215.)  A small  herbaceous  or  subpetaloid  perianth,  regular  and 
spreading;  separated  flowers;  inferior  germen;  baccate  or  cap- 
sular fruit;  albuminous  seeds,  and  small  embryo,  included  in  a 
large  cavity  of  the  cartilaginous  albumen,  are  the  associating  cha- 
racters of  this  type,  and  those  which  distinguish  it  from  all  others. 
The  plants  have  a climbing  habit,  and  alternate  leaves,  that  are 
cither  reticulate  or  palmatinerved. 

(1210.)  Dioscorea,  the  yam,  and  Testudinaria,  the  Hottentot’s  bread,  are  the 
most  important  genera  in  the  type.  Tuvins,  the  black  briony,  is  the  only  Euro- 
pean representative.  The  roots  of  Tamus  communis  are  large,  and  replete  with 
fecula,  which  is  however  mixed  with  a bitter  acrid  matter,  that  renders  them  un- 
pleasant to  the  taste,  and  probably  unwholesome.  Heat  and  repeated  washing 
will,  however,  destroy  all  the  bitterness  and  acridity,  and  (he  fecula  which  remains 
forms  a nutritious  food.  Attached  to  the  roots  of  Tamus  are  blackish  tumours, 
which  should  be  removed  from  those  intended  to  be  eaten  ; for  they  are  so  ex- 
ceedingly acrid,  that,  when  beaten  into  a pultaceous  mass  with  the  rest  of  tin' 
root,  they  have  been  used  as  stimulating  plasters.  The  young  shoots  of  this  plant 
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have  a mild  agreeable  flavour,  ami  form  a very  good  substitute  for  asparagus.  By 
the  Moors  they  are  boiled,  and  eaten  with  oil  and  salt. 

(1217.)  Several  species  of  Dioscorea,  or  yam,  such  as  the  (data,  sativa,  and 
< iculeata , are  cultivated  in  warm  countries  as  the  potato  is  with  us.  Their  roots 
are  very  large,  sometimes  weighing  even  as  much  as  thirty  pounds.  Like  the 
briony,  when  fresh,  they  contain  an  acrid  juice,  which  causes  itching  if  applied 
to  the  skin,  but,  being  mixed  with  so  much  more  fecula,  it  is  less  irritating  than 
the  Tamus.  By  heat  this  acrid  principle  is  wholly  dissipated,  and  either  boiled 
or  roasted  they  form  a light,  nutritious,  palatable  food.  They  are  veTy  mealy, 
and  can  be  made  into  either  bread  or  puddings,  and  are  not  inferior  in  flavour  to 
any  such  vegetables  now  known.  In  Tahiti  a favourite  dish  is  made  of  yams, 
with  scraped  cocoa-nut  and  the  pulpy  fruit  of  the  Banana. 


Testudinaria  elephantipes. 

(a)  Flower. 

(/>)  Rootstock,  voluble  stem,  and 
reticulate  leaf. 


(1218.)  The  Testudinaria  elephantipes,  ox  Hottentot’s  bread,  [§  1220,]  is  a 
very  curious  plant,  resembling  in  its  rootstock  a tortoise  encased  in  its  protective 
shell.  My  friend,  Mr.  Burchell,  to  whom  we  are  so  much  indebted  for  informa- 
tion collected  during  his  travels  in  Africa,  tells  me  he  met  with  it  frequently ; and 
in  times  of  scarcity  the  Hottentots  break  off  the  woody  case,  and  eat  the  pithy 
substance  it  contains,  whence  the  name  Hottentot’s  bread. 

N ATtCISSIN.SE.. 

(1219.)  The  angular  and  sedge-like  leaves  of  some  of  the  Ephc- 
merincE  prepare  the  way  for  the  sword-shaped  foliage  which  pre- 
vails in  the  several  groups  of  plants  which  have,  from  this 
circumstance,  been  denominated  Ensam,  and  which,  although 
divided  into  separate  orders  by  many  persons,  are  more  naturally 
and  conveniently  collected  into,  one  section;  subdivisions  of  which 
they  will  be  here  considered. 

(1220.)  The  Narcissi  and  Amaryllides,  with  the  corn-flags,  or 
Irides,  75,  n,  e,]  saffrons,  or  Croci,  and  the  pine-apples,  or 
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Bromelia , are  familiar  illustrations  of  this  section,  and  of  three 
out  of  the  four  types  that  it  contains,  viz.  Bromeliaccce,  Amaryl- 
lacece,  and  Iridacece:  the  fourth  type,  Burmanniacece,  includes 
only  exotic  plants,  such  as  Hcemodorum,  the  blood-wort,  Dilatris, 
Burmannia,  and  others;  no  British  representative  being  known. 

(1221.)  Differentially  considered,  the  Narcissina  are  tripetaloid 
or  hexapetaloid  Mttcalcs,  with  triandrous  or  hexandrous  flowers, 
central  placentm,  albuminous  seeds,  and  nervo-striated  leaves. 

(1222.)  Bromeliaceje.  Ananassa,  the  pine-apple,  with  Bro- 
melia,  the  genus  in  which  it  was  formerly  included;  the  Agave, 
or  American  aloe;  the  parasitical  Tillandsia,  Pilcairnia , &c., 
constitute  two  sub-sections  of  a group  denominated,  from  its  nor- 
mal genus,  Bromeliaceae.  In  the  two  last-named,  and  some  con- 
tingent genera,  the  ovary  is  superior  or  free,  while  in  Bromelia 
and  others  it  is  inferior;  and  hence  the  type  has  been  subdivided 
into  the  Bromeliece , or  Bromelidce , and  the  Tillandsiece  or  Til- 
landsidce. 

(1223.)  The  Bromeliacese  shew  some  similitude,  especially  by 
the  habit  of  Agave,  to  Yucca  and  Aloe  contained  in  a preceding 
order.  As  a type,  they  are  distinguished  from  the  others  in  the 
same  section  by  having  only  the  three  internal  pieces  of  the  peri- 
gonium  delicately  petaloid ; the  three  external  being  herbaceous, 
and  peculiarly  harsh  and  rigid.  The  six  stamens  will  likewise 
distinguish  the  Bromelidae  from  Iridaceae,  and  other  sections  in 
which  the  ovarium  is  inferior;  and  the  Tillandsidse,  in  which  the 
ovarium  is  superior,  are  well  known  by  the  three-celled,  many- 
seeded  berries  or  capsules,  and  the  farinaceous  albumen  of  the 
seeds,  as  well  as  by  the  distinction  of  perigonium  into  calyx  and 
corolla,  which  contrasts  these  latter  with  the  Amaryllaceee,  to 
which  they  are  otherwise  allied.  The  similarity  of  the  leaves  of 
Bromelia,  Ananassa,  &c.  to  Stratiotes  and  Pandanus,  cannot 
escape  the  least  observant:  it  is  one  of  the  many  links  which  asso- 
ciate the  different  provinces  of  the  vegetable  world. 

(1224.)  Tillandsidce.  As  some  few  of  the  Liliales  prefigure  the 
characteristic  development  of  this  order,  by  having  the  perianth 
adnate  to  the  germen,  so  some  few  of  the  genera  included  among 
the  Musales  reflect,  or  relapse  into,  the  structure  which  is  chiefly 
differential  of  the  Liliales.  Of  this  the  Tillandsidte  afford  an  appo- 
site example;  for,  although  associated  with  the  Bromeliaceae,  their 
perianths  are  free  and  fruit  superior. 
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(1235.)  Buonapartea,  Gu:mannia,  Tillandsia , and  the  other  genera  included 
in  this  subtype,  are  all  either  elegant  or  very  curious  plants:  the  first,  named 
after  Napoleon  the  emperor,  has  little  besides  its  external  shewy  appearance  to 
recommend  it.  The  Tillandsia!,  dedicated  to  the  memory  of  Elias  Tillandsius, 
professor  of  physic  at  Abo,  and  author  of  the  “ Flora  Aboensis,”  are  much  more 
intrinsically  important. 

These  curious  plants,  one  of  which  (Tillandsia  utriculata),  the  wild  pine  of 
the  colonists,  is  a native  of  Jamaica,  and  of  the  greatest  service  to  the  inhabitants 
of  that  hot  climate,  either  during  their  journies  into  the  woods,  or  in  any  scarcity 
of  water : for  its  leaves  are  channelled,  three  feet  long  and  upwards,  and  enclosed 
within  one  another,  so  as  to  convey  all  the  water  they  catch  upon  their  expansions 
down  to  their  bases,  which  swell  out  and  form  a reservoir,  or  bottle,  so  contracted 
towards  the  neck,  that  evaporation  by  the  heat  of  the  sun  is  in  a great  measure 
prevented.  The  basins  or  cisterns  formed  by  the  concave  inner  surfaces  of  the 
leaves  will  each  hold  about  a quart  of  water,  which,  although  primarily  designed 
for  the  sustenance  of  the  plant,  is  found  to  afford  very  seasonable  supplies  to  both 
men  andanimals.  Birds  and  insects  come  in  troops  to  these  vegetable  tanks,  and 
travellers  apply  to  them  for  relief.  Dampier.  in  the  account  of  his  travels,  says, 
“ The  wild  pine  is  a plant  so  called  because  it  somewhat  resembles  the  bush  of 
leaves  which  surround  the  true  pineapple.  The  wild  pines  commonly  grow  from 
some  bunch,  knot,  or  excrescence  of  a tree,  where  they  take  root,  and  spring  up- 
right. The  root  is  short  and  thick,  from  whence  the  leaves  rise  up  in  folds  one 
within  the  other,  spreading  often  to  the  top  of  the  tree.  They  are  of  a good  thick 
substance,  and  so  compact  as  to  catch  and  hold  the  rainwater  when  it  falls.  They 
will  contain  a pint,  or  a pint  and  a half,  or  a quart,  and  this  water  refreshes  the 
leaves  and  nourishes  the  root.  When  we  find  these  pines,”  continues  our  tra- 
veller, “ we  stick  our  knives  into  the  leaves,  just  above  the  roots,  and  let  out  the 
water,  which  we  catch  in  our  hats,  as  I have  done  many  times  myself,  to  my 
great  relief.” 

The  seeds  of  these  plants  are  furnished  with  long  pappose  hairs,  which,  stream- 
ing in  the  wind,  attach  the  seeds,  when  borne  away,  to  the  branches  of  the  trees 
on  which  they  are  to  grow ; for  the  Tillandsia  are  parasites,  and  without  some 
such  contrivance  their  seeds  would  be  cast  on  the  ground,  and  never  be  conveyed 
to  the  only  soil  on  which  they  can  flourish. 

(1226.)  Another  species,  likewise  a native  of  Jamaica,  which,  from  its  resem- 
blance to  Usnea,  the  old  barba  Jovis,  or  tree-beard,  has  received  the  name  T. 
U7ieoid.es,  is  a very  curious  plant.  Its  stems  are  pendent,  no  thicker  than  threads, 
often  curled,  and  hang  down  from  the  branches  of  the  ebony  trees  like  tufts  of 
hair,  a yard  long.  Within  these  stems  there  is  found  a tough  black  filament,  no 
thicker  than  a horsehair.  These  parasites  are  collected,  and  exported  from 
Jamaica  to  North  America,  for  the  use  of  upholsterers,  saddlers,  and  coachmakers, 
who  use  them,  when  prepared,  instead  of  horsehair  to  stuff  seats,  cushions,  panels, 
mattresses,  Ac.  The  manufacture  consists  in  tying  the  stems  in  bundles,  and 
steeping  them  in  water,  or  bury  ing  them  in  a wet  place,  until  the  outer  and  solter 
parts  have  rotted,  so  that  they  can  be  easily  removed  or  washed  away ; they  are 
then  boiled  until  clear  of  the  refuse  parts,  and  substituted  for  horsehair,  from  which 
they  are  with  difficulty  distinguished,  unless  the  branching  of  the  fibres  be  accu- 
rately examined.  The  Bonana  birds’  nests,  which  are  found  suspended  by  a lew 
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threads  from  the  expanded  branches  of  large  trees,  and  especially  such  as  grow 
over  ponds  or  lakes,  are  said  to  be  always  made  of  the  fibres  of  this  plant. 

(1227.)  Bromelid.®.  The  genus  Bromelia  has  lost  much  of  its 
interest  ancl  importance  since  the  pine-apple  has  resumed  its 
original  Peruvian  name,  Nanas,  now  latinized  Ananassa.  The 
various  species  are  remarkable  for  their  power  of  subsisting  for  a 
long  period  on  the  fluids  they  contain,  or  on  what  they  can  absorb 
from  the  atmosphere,  without  any  communication  with  the  earth. 
Hence  they  are  favourites  with  those  who  patronize  hanging 
gardens,  and  in  Mexico  are  commonly  suspended  to  the  balconies, 
for  the  sake  of  filling  the  houses  with  their  delightful  fragrance. 
Some  of  the  Bromelise  are  planted  as  hedges,  and  the  leaves  of 
others,  as  the  Grewatha,  are  made  into  ropes. 

(1228.)  The  pine-apple  (Ananassa),  which  by  common  consent  is  esteemed 
the  most  excellent  of  Iruits,  has  not  been  known  in  Europe  above  two  hundred 

Ananassa  sativa. 


Ananassa  sativa  [olim  Bromelia  ananas.]  (a)  Foliage  and  inflo- 
rescence. (1,  c)  Bractea  investing  the  flowers  and  fruit,  (d)  Section 
of  flower,  to  shew  the  inferior  germen,  stamina,  and  pistil. 

years,  and  not  cultivated  in  Britain  for  more  than  a century.  But  at  the  present 
time  pines  may  with  more  certainty  be  procured  any  day  in  the  year  in  London, 
than  in  their  native  country,  and,  it  has  been  asserted,  of  a finer  flavour.  The 
fruit  of  this  plant  is  compound,  und  consists  of  numerous  concrete  ovaria, 
blended  into  a common  mass  with  the  adnate  perianthia  become  succulent. 
1 he  malic  and  citric  ucids,  which  give  to  the  pines,  when  they  are  fully  ripe,  their 
exquisite  flavour,  are  so  abundant  before  maturity',  that  the  unripe  juice  is  said  to 
have  even  caustic  properties ; und  at  all  times  is  so  powerful  as  to  corrode  the 
knives  with  which  the  iruit  is  cut.  In  tropical  countries  pines  are  recommended 
in  diseases  of  the  kidneys,  but,  although  a most  pleasant  form  of  medicine,  the 
cost  will  prevent  its  frequent  exhibition  here. 
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Pines  are  chiefly  propagated  by  suckers,  and,  from  the  crown  or  tuft  of  leaves 
which  surmounts  the  mass  of  fruit,  and  which  is  a continuation  of  th  e general 
axis,  prolonged  after  the  development  of  the  flowers,  and  this,  when  planted, 
grows,  and  forms  in  time  another  mass  of  flowers  and  fruit:  by  proper  treat- 
ment, this  elongation  of  the  axis,  and  extension  of  the  individual,  may  be 
carried  to  an  indefinite  extent. 

(1229.)  The  different  species  of  Agave,  [§  75,  c,]  especially  the  A.  Ameri 
cana,  or  American  aloe,  have  long  been  favourite  greenhouse  plants  in  England, 
and  have  even  been  acclimated  in  the  southern  parts  of  Europe.  Indeed,  so 
essential  an  ornament  is  the  American  agave  considered  in  Italy,  that  near  Milan, 
and  in  other  parts  of  Lombardy,  where  it  will  not  endure  the  winter,  imitations  of 
it  are  made,  and  so  well  constructed  and  painted,  that  they  are  usually  mistaken 
for  real  plants.  The  old  and  absurd  notion  that  the  Agave  flowers  only  once  in  a 
century,  is  scarcely  worth  contradicting.  Several  have  blossomed  in  the  neigh- 
bourhood of  London  within  the  last  few  years,  and  been  made  the  subjects  of 
public  exhibitions.  The  slowness  of  the  general  growth  of  the  foliage,  and  the 
rapidity  with  which  these  plants  send  up  their  flowering  stem,  (fifteen  or  twenty 
feet  in  height,  within  the  space  of  a few  weeks,)  is  a circumstance  worthy  obser- 
vation. In  the  West  Indies,  and  even  in  Spain,  Portugal,  and  Sicily,  hedges  of 
Agave  are  common. 

(1230.)  A substitute  for  soap  is  made  from  the  leaves  of  the  Agave  Mexicana, 
by  expressing  the  juice,  and  boiling  it  to  a proper  consistence.  This  soap,  it  is  said, 
will  wash  as  well  with  salt  as  with  fresh  water,  but  must  not  be  mixed  with  oil  or 
other  fatty  matter.  The  fibrous  structure  of  the  leaves  of  these  plants,  when 
prepared,  by  bruising  and  steeping  them  in  water,  are  converted  into  thread, 
which  is  made  into  cords,  and  various  kinds  of  coarse  cloths. 

(1231.)  The  Agave  Americana  abounds  with  sap,  which  flows  freely  from 
wounds  made  either  in  the  roots  or  the  leaves,  even  for  months  together.  This 
sap  contains  much  sugar,  which  is  converted  into  syrup,  or  obtained  in  a solid 
form,  by  evaporation.  When  allowed  to  ferment,  this  juice  becomes  changed 
into  a sort  of  wine  called  pulque,  but  large  quantities  are  consumed  in  an  unfer- 
mented state ; the  plants  being  tapped,  and  bucketsful  carried  to  the  markets 
daily. 

(1232.)  Amary'llace®,  or  Narcissacete.  Narcissus,  Ama- 
ryllis, Galanthus,  Leucojum,  and  the  other  genera  included  in  the 
type  called  indifferently  either  NarcissacecE  or  Amaryllacece,  afford 
another  series  of  beautiful  gradations  in  the  change  of  the  floral 
integuments  into  what  Linnman  botanists  term  a nectary  (necta- 
rium.) 

(1233.)  Nectary  is  a word  invented  by  Linnaeus,  and  conveniently  employed  to 
designate  a further  change  of  the  parts  of  fructification  beyond  that  which  gives 
the  normal  character  of  calyx  or  corolla,  and  yet  when  the  so  far  developed  parts 
have  not  assumed  the  form  or  functions  of  stamina  or  pistils : hence  nectaries  are 
usually  scales,  or  filaments,  but  frequently  undeveloped  or  only  half  evolved  petals 
or  stamens  are  included,  and  sometimes  especial  organs  are  discovered.  Thus  in 
the  snow-flake,  Leucojum,  all  the  six  pieces  of  the  perigone  are  equally  developed, 
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but  in  the  snow  drop,  Galanthus,  the  three  internal  are  small  anil  emarginate,  anil 
have  been  sometimes,  though  improperly,  called  nectaries  ; while  in  Narcissus, 
besides  the  six  pieces  highly  coloured  that  form  the  perigone,  there  is  a cup  or 
crown  which  constitutes  a Linnaean  nectary  [§75,  e.]  In  cultivated  flowers  this  cup 
or  nectary  is  often  resolved  into  a whorl  of  additional  petals,  occasionally  into  a 
whorl  of  additional  stamens,  and  in  Gethyllis,  which  is  a polyandrous  genus,  this 
metamorphosis  is  constant.  The  nectary,  however,  is  not  always  a separate 
organ,  for  as  the  sepals  and  petals  are  often  confounded  together  and  indistin- 
guishable, so  likewise  the  nectary  is  often  a part  of  the  calyx  or  corolla,  and  is 
sometimes  not  separable  from  them. 

(1234.)  The  Amaryllaceat,  like  several  of  the  contingent  sections,  have  the 
axis  abortive  or  nearly  so,  and  the  caudex  contracted  into  a plate  (lecus),  whence 
a tuft  of  leaves  arise,  the  bases  of  which  becoming  succulent  constitute  a bulb. 
Hence  most  of  the  genera  here  associated  are  bulbous  plants;  in  some,  however, 
as  Clivia,  Doryanthes,  and  Alstroemeria,  the  axis  descends  at  once  without  form- 
ing a plate,  and  divides  into  numerous  rootlets.  The  foliage  of  these  plants  is 
radical,  the  leaves  somewhat  sword-shaped  and  with  parallel  linear  veins;  the 
flowers  are  generally  enclosed  in  a large  bracte  or  spathe,  but  sometimes  several 
bracte*  terminate  the  flower-stalk,  when  the  inflorescence  is  in  a sertulum  or 
simple  umbel.  The  perianth  is  six-parted,  and  the  corollaceous  sepals  equitant  in 
aestivation.  The  stamina  are  six  in  number,  either  free  or  monadelphous ; the 
germen  is  inferior,  three-celled,  and  generally  many-seeded  ; the  fruit  a capsule 
or  berry,  which  occasionally  by  abortion  is  only  one-celled  ; the  style  is  simple 
and  the  stigma  either  simple  or  three-lobed ; the  seeds  have  either  membranous 
or  crustaceous  testae,  and  contain  a cylindrical  embryo  included  in  a fleshy 
albumen. 

(1235.)  The  genera  associated  to  form  the  type  Amaryllacece  have  been  dis- 
tributed into  two  subtypes  or  subordinate  groups,  in  one  of  which  the  seeds  have 
black  crustaceous  testae  and  a rostellate  hilum ; in  the  other  the  seed-coats  are 
soft  and  spongy,  and  the  seeds  beakless.  Hypuxis  is  the  normal  genus  of  the 
former,  Amaryllis  of  the  latter  group,  which  hence  are  called  the  liypoxidte,  and 
AmaryllidtE. 

(1236.)  Collectively  considered  the  Amaryllacea.  are  hexapetalous  Narcissinae 
with  six  or  more  stamens,  and  with  ensiform,  non-equitant  leaves : the  above 
characters  are  therefore  both  their  associating  and  differential  signs. 

(1237.)  Hypoxidce.  Hypoxis,  withdrawn  from  Asphodelacece 
by  Dr.  Brown  on  account  of  its  inferior  ovarium,  seems  to  be  a 
link  of  connexion  between  them  and  the  Amaryllacece,  with  which 
it  is  combined  by  Richard,  and  from  which  it  very  slightly  differs; 
the  hard  dark  brittle  testa,  to  the  seeds  and  indehiscent  capsule, 
being  the  chief  marks  of  distinction  of  the  subtype  Hypoxidce. 
The  foliage  of  these  plants  is  plaited,  harsh,  and  rigid,  which  cir- 
cumstances seem  to  argue  them  distinct  from  both  Amaryllidce  and 
Asphodelacece,  and  hence  they  are  admitted  as  a subtype,  although 
a more  distant  separation  does  not  seem  advisable.  Hypoxis, 
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Curculigo,  and  their  very  few  allies  at  present  known,  are  natives 
of  New  Holland,  the  East  Indies,  the  Cape  of  Good  Hope,  and 


Hypoxis  stellata. 
a.  Entire  plant. 

(a)  Pistil. 

( b ) Fruit  of  H.  decumbens. 

(c)  Transverse  section  of  the  fruit, 
(rf)  Seed. 

( e ) Section,  to  shew  the  included  em- 
bryo. 


North  America.  They  are  plants  of  little  beauty,  H.  stellata 
excepted ; and  hitherto  unapplied  to  any  useful  purpose. 

(1238.)  Amaryllida.  Amaryllis,  Heemanthus,  Nerine,  Bruns- 


Alstroemeria  pulchella. 


Cutting  in  flower;  sta- 
mens and  pistils  denud- 
m ed  ; with  pieces  of  the  pe- 
j I taloid  perianth. 


vigia,  Galanthus,  Leucojum,  Crinum,  Pancratium,  Narcissus, 
Alstroemeria,  and  the  numerous  other  genera  included  in  this 
subtype,  are  among  the  most  ornamental  plants  of  our  gardens 
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and  conservatories.  They  are  likewise  remarkable  for  the  acrid 
or  poisonous  properties  of  the  majority,  associated  as  they  naturally 
are  with  other  types  and  sections,  in  an  order  and  a series  of 
classes  celebrated  for  the  abundance  of  wholesome  food  they 
furnish,  and  the  prevailing  absence  of  deleterious  qualities. 

The  narcotic  odour  of  the  Narcissus  was  known  to  the  ancients,  indeed  it3 
name  is  said  to  be  derived  from  (i*apic?;,)  stupor;  and  hence  it  was  one  of  their 
funereal  flowers.  The  smell  of  many  is,  however,  exceedingly  grateful ; but  in 
confined  apartments  their  exhalations  are  reputed  to  be  noxious.  The  bulbs 
of  these  plants  abound  more  or  less  in  farina,  containing  an  emetic  principle* 
which  in  some,  as  the  N.  poeticus,  N.  Jonquilla,  &c.  is  so  predominant,  that  they 
were  called  bulbi  vomitarii  by  the  older  herbalists.  N.  odorus,  Pseudo-narcissus , 
and  Tazetta,  have  similar  properties,  and  are  administered  on  the  continent  in 
doses  of  five  or  ten  grains  to  produce  nausea,  and  thirty  grains  as  an  emetic. 

The  extract  is  the  best  form  in  which  the  active  principle  of  the  Narcissi  can 
be  exhibited  medicinally.  Two  or  three  drachms  of  this  preparation  will  destroy 
life  in  the  course  of  a few  hours.  In  doses  of  two  or  three  grains,  it  is  regarded 
by  some  persons  as  almost  a specific  in  hooping-cough.  But  Laennec  says,  in 
speaking  of  its  effects  in  pertussis,  “ I have  used  this  extract  much,  and  have  occa- 
sionally seen  it  effect  surprisingly  rapid  cures  ; for  instance,  in  five  or  six  days ; but 
this  result  is  rare,  and  as  a general  remedy  I find  it  much  less  efficacious  than 
Belladonna. 

(42.39.)  The  different  species  of  Amaryllis  are  more  or  less  poisonous,  and 
Hcemanthus  toacicarius,  the  old  A.  toxicaria,  is  the  plant  with  which  it  is  said  the 
Hottentots  poison  their  arrows.  Weapons  wetted  with  the  juice  of  the  bulb 
convey  certain  death  by  the  slightest  wound  ; dissolution  is  preceded  by  violent 
struggles,  and  efforts  to  vomit.  The  flesh  of  animals  thus  slain  is  not  deterio- 
rated, but  is  eaten  by  the  natives.  Nerine  sarniensis,  the  Guernsey  lily,  which 
became  naturalized  in  the  islands  of  Jersey  and  Guernsey  many  years  ago,  by  the 
wreck  of  a vessel  from  the  Cape,  is  also  reputed  to  be  poisonous.  Amaryllis 
ornala  is  said  to  be  astringent ; Alstroemcria  salsilla  is  considered  useful  as  a 
diuretic  and  diaphoretic:  and  A.  Ligtu  is  esteemed  for  its  scent,  it  being  as 
grateful  as  mignionette.  A.  salsilla  is  cultivated  in  the  West  Indies  and  in  Ame- 
rica, especially  in  Peru,  for  the  sake  of  its  roots,  which  are  there  eaten  as  the 
tubers  of  the  potato  are  in  Europe.  It  is  worthy  of  note  that  the  Amaryllidae  lose 
much  of  their  fragrance  when  the  flowers  become  double,  which  is  precisely  the 
reverse  of  the  multiplication  of  the  petals  in  Rosaceous  plants. 

(1240.)  BuRMANNiACEiE.  Certain  exotic  genera,  such  as  Bur- 
mannia  and  Maburnia,  with  Hcemodorum  and  Dilatris,  Barbacenia 
and  Wachendorjia,  which,  although  transitional  between  Amaryl- 
lacccc  and  Iridacece,  would  form  exceptions  to  the  characters  of 
those  types  if  included  in  either,  have  been  associated  into  two 
small  groups  or  subtypes,  the  Burmannidce  and  Hcemadoridce , 
which  form,  together,  the  type  Burmanniaceie, 

(1241.)  Differentially  considered,  the  Burmanniacea  are  tri-  or 
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hexapetaloid  Narcissinae  with  mostly  equitant  leaves,  estivation 
rarely  equitant,  the  tube  of  the  perianth  either  winged  or  hairy, 
and  the  stamens  in  general  six,  rarely  many,  and  if  reduced  to 
three,  placed  opposite  the  internal  pieces  of  the  perianth. 

(1242.)  Those  genera  in  which  the  stamens  are  variable  in  num- 
ber, the  anthers  introrse,  and  the  perianth  pilose,  are  associated  to 
form  the  subtype  Hcemadoridce,  while  those  in  which  the  flowers 
are  triandrous,  the  anthers  dehiscent  transversely,  and  the  perianth 
angled  or  winged,  constitute  the  subtype  Burmannidce. 

(1243.)  HiEMODORiDiE.  Hcemodorum,  Dilatris,  and  Lanaria, 
with  Vellozia,  Bcirbacenia,  Xerophyta,  and  other  exotic  genera 
which  form  the  present  subtype,  are  tri-  or  hexapetalous  Narcissince, 
with  the  tube  of  the  perianth  externally  covered  with  hairs  or  wool, 
and  the  aestivation  rarely  equitant,  the  stamens  three,  six,  or  more  in 
number,  (if  only  three,  opposite  the  internal  segments  of  the 
perianth,')  the  anthers  two-celled  and  introrse,  the  germen  inferior, 
in  all  except  Wachendorfia,  the  fruit  capsular,  the  seeds  with 
smooth  membranous  or  coriaceous  testae,  the  albumen  cartilaginous 
or  fleshy,  and  the  embryo  small  and  remote  from  the  hilum. 

The  Hcemodoridce  are  herbaceous  perennial  plants,  with  fibrous 
or  fasciculated  fibrous  roots.  Often  with  the  superior  axis  abortive, 
the  leaves  alternate,  ensiform,  and  mostly  equitant.  They  are 
chiefly  stemless,  but  the  Velloziae  have  dichotomous  trunks  and 
tufted  leaves.  This  subtype  is  evidently  transitional,  the  variable 
number  of  stamens  connecting  it  both  with  Iridacece  and  Amanyl- 
lacecE,  the  equitant  leaves  with  the  former,  and  the  occasionally 
equitant  aestivation  with  the  latter.  The  HcemodoridcB  are  many 
of  them  handsome  shewy  plants ; the  roots  of  several,  as  Dilatris 
tinctoria,  Hcemodorum,  and  Wachendorfia,  yield  a red  dye;  but 
they  are  not  of  any  great  economical  importance. 

(1244.)  Burmaknid/e.  If  separated  from  the  Hcemodoridce  or 
1 1 idacecE , with  both  which  and  Bromeliaceae  they  are  connected, 
the  genera  Burmannia  and  Maburnia  will  form  a very  small  and 
unimportant  group,  chiefly  characterized  by  the  transverse  dehis- 
cence of  their  adnate  anthers,  and  their  three  stamina  being  oppo- 
site the  interior  pieces  of  the  perianth,  by  which,  although  associated 
to  HcEmodoracece,  they  are  distinguished  from  Iridacece.  Jussieu 
placed  the  genus  Burmannia  among  the  Bromeliaceee,  Martius  lias 
pointed  out  its  affinity  to  Hydrocharince,  and  Bartling  to  Hypoxidce 
and  Hcemodoridce,  witli  which  it  is  here  conjoined  in  a com- 
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mon  section.  They  are  homely-looking  plants,  the  properties  of 
which  have  not  been  investigated,  and  the  uses,  if  any,  are  at  pre- 
sent unknown. 

(1245.)  Iridaceaj.  The  Iridacece  or  flowering-flags,  including 
Crocus,  Gladiolus,  Iris,  Tigridia,  and  numerous  other  allied 
genera,  are  plants  of  peculiar  interest,  as  to  the  modifications  of 
structure  they  present  both  in  the  organs  of  vegetation  and  fruc- 
tification. 

(1240.)  The  intermediiite  caudex  of  the  crocus,  which  is  usually  considered  as 
a solid  bulb,  is  rather  a rhizoma,  from  the  bottom  of  which  the  roots  proceed,  and 
upon  which  the  buds  are  situated  ; this  axis  neither  lengthens  upwards  nor  down- 
wards to  any  considerable  extent,  for  the  buds  separate  and  the  old  rhizoma 
perishes ; but  in  Iris  this  rhizoma  is  not  subterranean  but  prostrate  on  the  surface 
of  the  soil,  and  each  successive  yearly  growth,  instead  of  dying,  continues  to  con- 
nect the  foregoing  which  have  been  formed  by  the  successive  crops  of  buds,  and 
thus  produces  a mass  of  stem  of  considerable  extent,  sometimes  simple,  and  some- 
times, according  as  more  or  fewer  buds  are  developed,  variously  branched ; and 
this  rhizoma,  which  in  the  iris  is  naturally  prostrate,  may  be  considered  as  a fore- 
runner of  the  elevated  stems  of  palms  ; and  accidentally  prostrate  palms,  as  Elais 
melanococca,  [§  1081,]  which  send  out  inferior  radicles,  confirm  the  likeness;  the 
internal  structure  of  the  one  is  also  equivalent  to  that  of  the  other. 

(1247.)  The  foliage  of  crocus  embraces  the  stem  much  less  than  the  leaves  of 
iris  and  sisyrinchium,  which,  with  others  like  them,  are  said  to  have  equitant 
foliage ; and  these  equitant  leaves,  when  the  culm  raises  the  flower,  are  converted 
into  bracteas,  gradually  becoming  modified,  and  at  last  in  the  form  of  spathes 
enveloping  the  blossoms  before  they  expand.  In  the  genus  iris  the  whole  of  the 
six  pieces  of  the  perianth  are  highly  coloured,  the  three  outer,  which  are  re- 
flexed and  form  the  calyx,  the  most  so ; the  three  inner  pieces  are  more  erect, 
and  constitute  the  corolla ; within  which  are  found  three  stamina  covered  by  three 
petaloid  pistils,  which  thus  mark  the  transition  of  these  organs  into  each  other ; 
the  transition  of  leaves  into  bractew,  and  bractese  into  calyx  and  corolla,  has 
already  been  noticed  in  several  cases,  e.  g.  Arum,  Calla,  Butomus,  tfcc. 

(1248.)  The  Iridacece,  which  form  a very  natural  assemblage  of 
plants,  in  all  of  which,  excepting  crocus,  the  leaves  are  equitant, 
rise  in  general  from  a rhizoma  either  extended  as  in  iris,  contracted 
as  in  crocus,  or  still  less  developed,  as  in  those  which  have  been 
described  as  having  fibrous  roots,  i.  e.  where  the  inferior  caudex  is 
at  once  divided  from  the  crown  into  fibres  without  forming  even 
the  plate  of  crocus,  which  is  called  a lecus  if  very  thin,  or  a combus 
if  collected  into  a thicker  mass.  The  stamens  in  Iridacece  are 
always  three,  while  in  the  other  associated  orders  they  are  generally 
six,  the  Burmannidce  and  some  few  Hcemadoridcc  only  having 
three  ; but  from  these,  as  well  as  from  all  the  other  sections  in  this 
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district,  the  Iridacece  are  easily  known  by  the  outward  dehiscence 
of  their  erect  anthers.  The  germen  is  inferior  and  trilocular,  the 
placentae  axial,  the  ovules  many,  and  the  albumen  hard  or  horny. 

(1249.)  Those  lridaceous  plants  like  Iris,  [§  75,  d]  Crocus,  & c. 
which  have  the  stamens  discrete,  form  the  subsection  Crocidce,  while 
those  which  have  them  united  or  monadelphous,  as  Ferraria,Tigridia, 
Sisyrinchium,  &c.  constitute  the  second  subsection,  Ferraridce. 

(1250.)  Crocidce.  Iris,  Ixia,  Gladiolus,  Crocus,  and  their 
associates,  although  highly  ornamental,  are  not  very  useful  plants. 

Saffron  is  afforded  by  the  Crocus,  which  is  the  only  genus  having  odorous 
stigmata.  Good  saffron  should  consist  of  the  stigmata  alone,  and  hence  the 
number  of  plants  required  to  produce  even  an  ounce  will  sufficiently  account  for 
the  high  price  this  drug  bears  in  the  market.  The  diseases  to  which  the  Croci  are 
subject,  especially  their  liability  to  be  attacked  by  that  most  destructive  parasite 
the  Rhhoctonia,  the  effects  of  which  have  been  already  described  [§  553],  lurther 
enhance  the  value  of  saffron,  and  tempt  fraudulent  dealers  to  mix  not  only  the 
stamina  of  the  plants  with  the  pistils,  but  also  to  adulterate  the  drug  with  the 
petals  of  the  Carthamus  tinctorius,  the  Calendula  officinalis,  and  even  the  dried 
fibres  of  beef.  These  admixtures  can  easily  be  detected  either  by  maceration, 
which  will  develop  the  form  of  the  petals,  or  by  burning  a small  quantity  of  the 
suspected  sample,  when,  if  dried  flesh  be  present,  it  will  be  betrayed  by  the  peculiar 
animal  odour.  Saffron  is  aromatic  and  stimulant,  and  is  a favorite  popular  carmi- 
native ; it  is,  however,  chiefly  now  valued  for  its  colouring  matter,  which  is  owing 
to  a peculiar  proximate  principle  called  polychroite.  The  plants  are  grown  in 
large  quantities  in  many  places.  English  saffron  is  esteemed  more,  and  bears  a 
higher  price,  than  that  of  foreign  growth.  The  chief  saffron  gardens  used  to  be 
in  the  neighbourhood  of  Walden,  in  Essex,  which  hence  obtained  the  distinctive 
appellation  of  Saffron  Walden. 

(1251.)  Although  crocus  alone  has  aromatic  stigmata,  a great  uniformity  pre- 
vails among  all  these  plants  in  the  properties  of  other  parts.  Their  fleshy  root- 
stakes  contain  much  fsecula  impregnated  with  an  acrid  bitter  principle ; hence  both 
Iris  Germanica  and  psendacorus  have  been  employed  as  purgatives  and  emetics, 
and  the  I.  florentina,  from  its  agreeable  odour,  to  make  tooth  and  hair  powder,  and 
to  keep  up  the  discharge  from  issues.  Pallas  says  that  the  roots  of  I.  dichotoma 
are  eaten  in  Siberia,  and,  according  to  Thunberg,  the  Hottentots  roast  and  eat 
the  roots  of  I.  edulis;  which  Sparmann  adds  they  call  Oenkjes,  and  reckon  their 
age  by  the  number  of  their  nodes.  The  seeds  of  I.  pseudacorus,  when  roasted, 
form  a very  excellent  substitute  for  coffee.  Iris  fxtidissima  affords  a curious 
example  of  the  tastes  and  distastes  peculiar  to  different  men,  for  its  odour  is  thought 
by  most  persons  to  resemble  that  of  roasted  beef  or  mutton,  and  can  therefore 
scarcely  be  allowed  to  merit  the  Lin  mean  specific  name  of  fwtidissima. 

(1252.)  Ferraridce.  F err  aria,  Tigridia,  Sisyrinchium,  and  the 

other  Iridacete  with  connate  filaments  but  distinct  anthers,  which 
are  associated  in  this  subtype,  are  not  less,  perhaps  more,  orna- 
mental than  even  the  Crocidae.  Their  properties  do  not  materially 
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differ  from  those  of  the  preceding  subtype.  F.  cathartica  and 
F.  purgans  declare  their  powers  by  their  titles,  and  the  expressed 
juice  ot  these  plants  is,  according  to  Martius,  given  as  an  aperient 
in  Brazil  under  the  name  of  Field  Rhubarb.  Their  chief  interest, 
however,  depends  upon  the  connexion  which  their  monodelphous 
structure  establishes  between  the  present  section  and  the  gynand- 
rous  Orchidince. 

(1253.)  Differentially  considered,  the  Iridacece  are  triandrous 
NarcissincB,  with  the  stamens  opposite  the  exterior  pieces  of  the 
perianth,  anthers  extrorse  and  equitant,  or  rarely  subequitant 
leaves. 

SCITAMINiE. 

(1254.)  The  Scitamenta  of  the  ancients  were  certain  savoury 
and  well-spiced  viands,  the  elegant  delicacies  of  the  tables  of  those 
times ; and  hence  Linnaeus  applied  a kindred  word  to  denominate 


a.  Maranta  arundinacea,  a cutting.  (a)  Flovrer  separated.  b. 
Flower  of  Canna  glaucit,  to  shew  the  trisepalous  calyx,  tripetaloid 
corolla,  and  the  stamen  with  its  dimidiate  or  oue-celled  anther;  the  fila- 
ment and  the  other  hall  of  the  anther  case  being  petaloid.  (/>)  Another 
view  ot  the  same.  c.  Zingiber  officinale,  shewing  the  rhizoma,  rootlets, 
leaves,  and  spicate  flowers,  (c)  The  pistil  running  between  the  two- 
celled  anther  with  the  filament  petaloid,  in  Zingiber  Casumnnar.  n. 
Front  view,  and  (</)  side  view  of  the  two-celled  anther  in  Curcuma 
zerumbet. 
o 
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a group  of  plants  in  which  are  included  some  of  the  most  sapid  and 
grateful  condiments  known.  But,  besides  the  Gingers  and  the 
Cardamoms,  the  present  section  comprehends  the  Musce  or  Bananas ; 
and,  thus  extended,  it  has  a further  claim  to  the  collective  title 
Scitamince,  as  the  original  word  was  applicable  to  other  elegancies 
besides  those  of  taste. 

(1255.)  The  Scitamince  are  often  large  herbs,  and  even  tree- like 
herbaceous  plants,  with  perennial,  tuberous,  or  fasciculated  fibrous 
roots.  The  stems  are  mostly  round  and  simple,  the  axis  being 
occasionally  abortive  ; the  leaves  alternate,  vaginant,  and  penni- 
nerved.  The  flowers  united ; the  perianth  superior,  of  six  pieces 
and  irregular ; the  outer  three  more  or  less  sepaloid,  the  inner 
ones  petaloid.  The  stamens  six,  one  or  more  often  becoming 
petaloid  and  barren,  the  anthers  one  or  two  celled,  the  pollen  pul- 
verulent, the  germen  inferior,  three-celled  or  rarely  one-celled, 
with  central  placentae,  seeds  in  general  many,  style  simple,  or 
rather  triconnate,  stigma  simple  or  three-lobed.  Fruit  capsular, 
mostly  three-celled  and  three-valved,  rarely  fleshy.  Albumen 
farinaceous  or  horny ; and  the  embryo  cylindrical  and  included. 

(1256.)  Differentially  considered,  the  Scitamince  are  therefore 
tri-  or  hexapetaloid  Musales  with  an  irregular  perianth,  inferior 
germen,  central  placentae,  and  penninerved  leaves. 

(1257.)  The  banana  (Musa),  the  ginger  (Zingiber),  and  the  arrowroot 
(Maranta),  are  the  normal  genera  of  three  types,  called  from  them  Musacea, 
Zingiberacetz,  and  Marantacece , which  are  associated  in  the  section  Scitamina?. 
These  groups  form  a very  interesting  series  both  in  an  economical  and  physiological 
point  of  view,  as  they  afford  for  use  much  grateful  food,  and  exhibit  further  ex- 
amples of  that  gradual  progression  of  changes  already  pointed  out  so  frequently, 
in  former  sections. 

(1258.)  Musacecc.  The  Bananas,  though  very  distinct  from  the  palms,  still  in 
the  formation  of  their  stipites,  by  the  bases  of  their  immense  leaf-stalks  [§  1206,] 
and  in  the  gradual  abortion  of  true  stem  and  the  contraction  of  the  stipes  to  a 
rhizoma,  they  shew  the  progression  from  the  short-stemmed  palms  to  the  Zingiber- 
acece  and  Marantacece,  with  which  they  are  more  closely  allied. 

The  foliage  of  the  Musaceae  likewise,  although  diifering  from  the  longitudinally 
divisible  leaves  of  palms,  is  an  example  of  true  transition  from  the  Phoenicince  to 
the  other  sections  of  this  class ; for  here  the  general  axis  or  midrib  lengthening 
after  the  expansion  has  ceased  to  grow,  splits  it  into  ribands  in  the  direction  of 
the  secondary  fibres  at  right  angles  with  the  midrib  [§  1206],  which  only  differ 
in  their  direction  from  the  lacerated  portions  of  the  flabelliform  palms,  in  which 
the  axis  of  the  leaf  may  be  considered  abortive,  and  the  ribands  of  the  expansion 
exserted  from  the  same  point.  Even  in  the  direction  of  the  lacerations  they  are 
identical  with  the  Sago  and  the  Date.  In  Strelitzia  the  foliar  expansion  is  occa- 
sionally suppressed. 
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(1259.)  The  MusacetE are spathaceous,  as  are  likewise  the  majority  of  the  palms  ; 
but  they  differ  from  them  and  most  of  the  preceding  sections  in  having  the  ovarium 
inferior  and  the  tube  of  the  calyx  adherent  to  the  germen,  the  flower  of  course 
being  superior.  The  perigone  is  petaloid  and  often  of  the  most  brilliant  colours, 
of  three  external  and  three  internal  pieces,  which,  although  both  coloured,  differ 
like  Iris  in  the  degree  of  their  development;  the  stamens  are  six  in  number,  either 
all  fertile,  or  the  anther  of  one  or  more  abortive,  and  the  filaments  surmounted 
with  a petaloid  appendage.  In  Musa,  the  normal  genus,  five  of  the  segments  of 
the  perigone  are  external,  forming  an  upper  lip,  and  one  only  internal,  which  is 
the  lower  lip.  The  anthers  are  linear,  introrse,  and  bilocular,  dehiscing  longi- 
tudinally. The  germen  three-celled,  and  the  seeds  with  the  embryo  in  the  axis 
of  a farinaceous  albumen. 

(1260.)  Musa,  Urania,  Hc-liconia,  and  Strelitzia,  are  all  most  splendid  plants, 
the  leaf-formed  stems  varying  from  five  or  ten,  to  five  and  twenty,  or  thirty  feet 
in  height,  and  the  leaves  being  each  from  two  or  three,  to  ten  or  twelve  feet  in 
length.  In  Urania  [§  1206]  the  leaves  are  disposed  in  a graceful  fan-like  spread, 
and  those  both  of  Musa  and  Strelitzia  are  even  in  our  conservatories  quite  mag- 
nificent. 


Strelitzia  regina.  Flowers  arising  from  within  a common  spatha. 
a.  Flower  denuded  of  calyx.  n.  An  entire  flower,  shewing  stamens, 
pistil,  and  nectary  ; f,  germen  ; g,  corolla  ; h,  nectary  ; i,  stamens  ; 
k,  pistil.  c.  Front  view  of  a flower.  o.  Back  view  of  ditto. 

(1261.)  The  two  most  valuable  and  best  known  species  of  Musa  are  the 
Adam’s  apple  or  Plantain  (M.  paradisaica ),  and  the  Banana-plantain  ( M . 
sapientum ;)  the  latter  is  a denizen  of  the  New,  the  former  of  the  Old  World. 
Indeed,  as  the  specific  name  paradisiaca  imports,  a notion  was  entertained  by 
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the  old  botanists,  ns  by  Gerarde  and  others,  that  this  was  the  forbidden  fruit  of 
Eden  ; while  others,  having  regard  to  the  immense  grape-like  clusters  in  which  its 
fruit  is  collected,  have  supposed  it  to  be  the  so-called  grapes, — one  bunch  of  which 
was  borne  upon  a staff  between  two  men— that  the  spies  of  Moses  brought  out  of 
the  Promised  Land.  It,  is  not  however  at  all  likely,  other  considerations  apart,  that 
a plant  so  useful  should  have  been  the  forbidden  fruit.  The  Plantains  and 
Bananas  are  well  esteemed  among  the  most  valuable  gifts  bestowed  upon  the 
inhabitants  of  the  hotter  regions  of  the  globe,  and  they  have  followed  the  footsteps 
of  man  to  all  countries  where  he  has  dwelt,  in  which  the  climate  would  suffer 
their  growth. 

Europeans  who  settle  in  America,  and  families  as  they  separate  and  establish 
themselves  by  marriage  as  a first  step  toward  their  support,  plant  a Banana  walk, 
which  they  extend  as  their  family  increases.  Some  of  the  Plantains  are  in  bear- 
ing in  turns  during  the  whole  year,  and  their  fruit  is  often  the  whole,  or  the  chief 
part  of  the  food,  on  which  the  family  subsists.  Three  dozen  fruits  are  sufficient 
to  serve  one  man  a whole  week  instead  of  bread,  and  will  support  him  in  warm 
countries  much  better.  When  boiled  or  roasted,  they  are  used  in  the  place  of 
bread,  and  eaten  with  fish  or  salt  meat.  When  ripe,  tarts  are  made  of  them,  or  the 
fruit  is  sliced  and  fried  with  butter,  or  dried  and  preserved  as  a sweetmeat,  or 
converted  into  an  excellent  marmalade.  An  intoxicating  liquor  is  also  made  from 
them  by  fermentation ; and  this  drink,  when  procured  from  the  M.  sapientum,  is, 
says  Loudon,  like  our  best  Southam  cider.  The  young  shoots  are  eaten  as  a 
delicate  vegetable. 

(1262.)  The  fruits  of  some  species  of  Heliconia  and  Urania  are  also  eatable, 
as  the  U.  speciosa  and  H.  psittacorum,  but  they  are  not  in  such  general  estima- 
tion as  those  of  the  Bananas.  The  juice  of  the  fruit  of  Urania  is  used  for  dying, 
and  that  of  the  fruit  and  stem  of  Musa  is  said  to  be  astringent  and  diaphoretic. 
The  leaf-formed  stems  are  remarkable  for  the  profusion  of  spiral  vessels  they 
contain,  which  may  be  pulled  out  by  handfuls,  and  are  used  in  the  West  Indies  as 
tinder.  Musa  iextilis  affords  a very  valuable  flax-like  fibre,  from  which  some  of 
the  finest  Indian  muslins  are  made.  The  leaves  of  all  the  species  are  likewise 
employed  in  the  manufacture  of  baskets,  matting,  mattresses,  thatching,  and  for 
numerous  other  similar  purposes.  The  native  Indians  use  them  also  as  plates, 
dishes,  and  napkins  ; and  those  persons  who  believe  the  fruit  to  be  the  forbidden 
apple  of  Paradise,  have  also  adventured  the  groundless  surmise  that  the  large 
leaves  of  plantain  were  the  so-called  fig-leaves  of  which  our  first  parents  made 
their  aprons. 

(1263.)  Differentially  considered,  the  Musacece  are  spathaceous 
Scitamince,  with  a hexapetaloid  perianth,  and  more  than  three 
fertile  stamens. 

(1264.)  Zingiber ace^e.  Zingiber,  1254,  c,  d]  and  its  allies, 
Amornum,  Costus,  Alpinia,  Curcuma,  Kcempferia,  &c.  form,  col- 
lectively, the  type  Zin  giber  ace  ce  ; of  which  the  tripetaloid  perianth 
and  single  median  fertile  stamen,  with  a two-celled  anther,  and  the 
embryo  surrounded  by  the  vitellus,  are  the  chief  differential  signs. 
Almost  the  whole  of  the  Zingiberaceae  are  aromatic  plants;  the 
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tuberous  roots  or  root-stakes  abounding  in  spicy  juices;  and  the 
seeds  of  many  are  aromatic  also. 

(1265.)  In  the  Zingiberaces,  the  leaves  are  simple  with  longitudinal  linear 
veins,  like  those  of  the  Musace®,  but  more  obliquely  penninerved;  the  petioles 
still  clasp  the  bases  of  each  other,  and  form  a sort  of  culm  similar  to  the  Bananas, 
and,  like  them,  the  true  stem  or  stipes  in  this  section  is  prostrate  or  subterranean, 
and  is  often  called  the  root,  as  in  ginger.  The  leaf-sheaths  are  cleft,  and  some- 
times furnished  with  a ligule ; the  inflorescence  is  in  spikes  or  racemes,  rarely 
solitary,  with  spathaceous  bracte®  ; the  perigonium  is  in  two  rows,  the  inner  more 
developed  than  the  outer,  and  petaloid,  with  one  segment  often  larger  than  the 
others.  The  corolla  is  tubular  and  irregular,  and  within  it  are  three  petal-like 
productions,  forming  a nectary,  which  are  equivalent  to  those  of  the  six  stamens 
of  Musaceae,  degenerating  into  petals ; one  segment  of  the  nectary  is  larger  than 
the  rest,  and  lip-like,  the  lateral  pieces  being  often  almost  or  altogether  abortive. 
Within  the  nectary  are  three  stamina,  one  only  of  which  is  perfect,  with  a two- 
celled  anther ; the  others  are  on  each  side  abortive,  assuming  the  appearance  of 
glands,  and  sometimes  connate.  The  pollen  is  light,  granular,  globose,  and 
smooth.  The  germen  three-celled  (rarely  one-celled,)  style  filiform,  stigma 
hollow  and  dilated.  The  fruit  is  capsular,  rarely  sub-baccate,  and  trilocular. 
The  seeds  roundish  or  regularly  angled,  and  sometimes  arillate,  and  containing  a 
cylindrical  embryo  surrounded  by  a vitellus,  and  enclosed  in  a farinaceous  albumen. 

(1266.)  Amomum,  the  genus  in  which  most  of  the  aromatic  Scitamin®  were 
formerly  included,  and  from  which  the  present  type  is  sometimes  called  the 
Amomese,  has  been  very  much  reduced  in  extent  since  the  reformation  of  the 
order  effected  by  Roscoe.  Ginger  and  Cardamom  now  belong  to  other  genera, 
and  the  Grana  Paradisi  is  almost  the  only  species  that  justifies  the  retention  of 
the  generic  name  Amomum  (a  puipoQ),  anticorruptive  or  counter-poison,  these 
plants  having  been  once  considered  preventives  of  putrefaction  and  antidotes  to 
poisons. 

(1267.)  The  grains  of  Paradise  are  stomachic  and  stimulant,  but  far  less 
grateful  as  a spice  than  either  cardamoms  or  ginger ; they  are  often,  however, 
substituted  for  the  former,  and  have  even  been  called  the  ‘greater  Cardamom.’ 

(1268.)  The  officinal  Cardamom  is  the  fruit  of  the  Alpinia  cardamomum ; and 
it  is  much  valued  as  a condiment  in  warm  countries.  I-Iere  the  seeds  are  chiefly 
used  as  medicines,  and  in  dyspectic  cases  render  considerable  service.  The 
Galangales  (K*mpferi®),  the  Zedoarics  (Cucuma  Zedoaria  and  Zerumbet),  are 
also  esteemed  as  spices,  and  several  others,  such  as  Curcuma  lotiga  (or  Turmeric), 
which  is  also  aromatic,  afford  excellent  dyes.  Turmeric  is  one  of  the  constant 
ingredients  with  ginger,  cardamoms,  and  the  like  associated  spices,  in  the  cele- 
brated curry-powders  of  the  East  and  West  Indies. 

(1269.  The  rhizomata  of  all  the  Zingiberace®  contain  f®cula,  which,  however, 
is  rendered  unfit  for  ordinary  food,  and  can  only  be  used  as  a condiment  by  the 
quantity  of  pungent,  resinous,  and  aromatic  oily  matter  it  contains ; in  some, 
however,  as  Curcuma  angustifolia,  the  spicy  flavour  is  lessened,  and  from  it  an 
excellent  kind  of  arrow-root  is  prepared. 

(1270.)  Mauantacea;.  Maranta , and  its  allies,  Thalia, 
Myrosma,  Phrynium,  Calathea,  and  Canna , [§  1254,  a,  b.]  con- 
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stitute  a type  called,  indifferently,  Marantaceae  or  Cannese,  which 
is  differentially  characterized  by  having  the  stamina  reduced  to 
one,  the  others  being  petaloid,  and  this  single  fertile  stamen 
being  lateral  and  having  a dimidiate  or  one-celled  anther,  seeds 
exarillate,  and  the  embryo  not  enclosed  in  a sac,  the  vitellus  being 
absent. 

Ganna  flaccida.  (a)  Cutting,  to  shew 
penninerved,  or  pennicostate  leaf,  and 
flower. 

(6)  Ovary  with  the  adherent  calyx. 

(c)  Corolla  open,  shewing  the  one- 
celled  anther. 

( d ) The  fruit. 

(e)  Transverse  section  of  ditto,  to  shew 
the  three  cells. 

(/)  A seed,  shewing  the  opercle  and 
the  embryo. 

( g ) Section  of  ditto,  to  shew  the  em- 
bryo. 

( h ) The  embryo  enlarged,  to  shew  the 
coleorhize  and  radicle. 

(»)  The  seed  germinating. 

1 , The  testa,  including  the  nucleus ; 
2,  the  raised  operculum ; 3,  base  of  the 
cotyledon ; 4,  the  praemorse  radicle ; 5, 
the  primordial  leaf. 

(1271.)  The  Marantaceae  are  scentless,  insipid  plants,  the  pungent  aromatic 
principle  being  wanting  in  them  which  is  so  peculiarly  characteristic  of  the  Gingers 
and  their  allies.  Hence  the  fecula  which  is  abundant  in  their  roots  is  collected  and 
prepared  as  food,  and,  from  its  former  use  as  a cataplasm  lor  arrow-wounds,  it  is 
commonly  known  under  the  name  of  arrow-root.  This  farinaceous  substance  is 
procured  from  many  different  species,  but  chiefly  from  Maranta  arundinacea  in 
the  West,  M.  Allouya  andramossima  in  the  East  Indies;  the  tubers  of  M.  Allouya 
are  also  eaten  entire  when  roasted,  and  the  rhizomata  of  several  Cannae  are  used 
as  food  in  Peru.  Baskets  are  likewise  made  from  their  leaves,  and  the  tough 
fibres  they  contain  are  applied  to  various  domestic  purposes. 

(1272.)  The  Marantaceae  have  frequently  been  confounded  with  the  Zingibe- 
raceae,  and  they  are  in  many  respects  closely  allied  to  them,  but  still  they  are 
clearly  distinguished  by  having  their  single  anther  one-celled,  the  other  cell 
having  degenerated  into  a petaloid  production  of  the  filament,  and  the  stamen  la- 
teral. The  style  also  is  not  threadshaped,  but  either  tumid  or  petaloid,  and  in 
the  seeds  the  vitellus  is  abortive,  so  that  the  embryo  is  covered  only  by  the  peri- 
sperm  or  albumen.  This  series  of  natural  metamorphoses,  in  which  the  six 
stamina  of  Musaceae  pass  from  five  to  one  in  Zingiberacese,  and  that  one  losing 
one  cell  of  its  anther  in  Marantacere,  and  varying  as  they  do  as  to  which  stamens 
are  abortive,  in  Zingiberacese  the  central  one  being  fertile,  and  in  Marantaceae 
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one  of  the  side  stamens  being  that  which  bears  half  an  anther,  leads  the  student  to 
the  contemplation  of  another  very  curious  and  natural  series,  contingent  with 
these,  but  in  the  following  section,  viz.  the  orchideous  plants,  in  which  the  changes 
are  still  more  extraordinary  than  in  the  Scitamin.®. 


ORCHIDINjE. 

(1273.)  The  plants  associated  with  Orchis  in  the  section  called 
from  it  [Orchidese  or]  Orchidince,  exhibit  some  of  the  most  curiously 
interesting  modifications  of  structure  that  any  groups  in  the  vege- 
table world  afford ; and  hence  several  of  these  transformed  organs 
have  received  peculiar  appellations. 

(1274.)  The  Orchidinse  are  chiefly  perennial  and  herbaceous  plants,  some  few 
only  being  suffrutescent,  and  in  many  the  stem  is  obsolete  ; but  to  the  crown  of 
the  root  one,  two,  or  more  fleshy  tubers  are  attached,  [§  3,  b,  e,  A,)  which  contain 
the  buds  that  are  to  form  the  plants  of  the  succeeding  year;  in  others  the  tubers 
are  fascicled ; and  in  others  again,  as  the  Aerides,  or  air-plants,  the  above-ground 
stem  is  enlarged  and  succulent,  and  the  roots  tortuous,  caulescent,  and  ol  a green 
hue : many  of  them  are  epiphytic,  as  the  Epidendra  and  Vanillae. 

The  leaves  of  the  whole  section  are  simple  and  entire,  alternate,  either  sheath- 
ing or  articulated,  with  nervo-striated  venation,  and  occasionally  degenerating 
into  scales. 

(1275.)  The  perigonium  consists  of  six  pieces,  mostly  petaloid,  and  arranged  in 
two  series,  [§  3,  a,  d,  g ;]  the  sepals  of  the  calyx  are  in  general  similar  to  each 
other,  the  odd  one  being  uppermost ; the  petals  of  the  corolla  vary  in  form  ; the 
upper  petal,  which  by  the  twisting  of  the  ovarium  becomes  apparently  the 
lower,  is  called  the  lip  (labellum),  as  the  two  lower  sepals,  which  become  from 
the  same  cause  uppermost,  are  named  the  helmet  (galea).  The  lip,  or  labellum, 
which  is  often  lobed,  and  assumes  a great  variety  of  grotesque  forms,  likened  to 
flies,  bees,  men,  and  monkeys,  [§  3,  c,f,g,h,i,]  has  been  called  by  some 
persons  the  nectary.  The  stamina  are  three  in  number,  becoming  by  abortion 
two  or  one,  and,  united  with  the  pistil,  forming  a fleshy  column,  called  the  gy- 
nosteme,  which  surmounts  the  ovary ; and  hence  these  plants  have  been  termed 
epigynous  by  Jussieu,  and  gynandrous  by  Linnaeus.  On  the  apex  ol  the  gynos- 
teme  there  is  found,  in  the  Orchidaceae,  a two-celled  anther,  and  on  either  side  an 
eminence  (staminodia,)  marking  the  abortion  of  the  other  two,  which  remain  in 
a rudimentary  state  in  all  the  type,  named,  from  Orchis,  the  Orchidaceje,  and 
which  are  placed  by  Linnaeus  in  his  order  Monandria  of  the  twentieth  class. 

(1270.)  In  Cypripcdium,  or  the  lady’s  slipper,  the  stamens,  which  are  abor- 
tive, as  Staminodia  in  the  Orchidaceee,  become  developed,  and  the  centre  anther 
remains  abortive  as  a staminodium,  which  circumstance  characterises  the  second 
type,  called,  from  the  only  genus  it  contains,  the  Cypripediace®. 

This  curious  plant  will  be  found  in  Gynandria  Diandria  of  the  Linmean  artifi- 
cial scheme. 

(1277.)  Before  the  single  anther  in  Orchideaceae,  and  rather  before  and  between 
the  two  anthers  in  Cypripediaceae,  there  is  a secreting  cavity,  which  is  the  naked 
stigma  of  the  pistil,  the  other  part  of  which  is  blended  with  the  stamens  in  the 
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gynosteme.  The  pollen  contained  in  the  anthers  is  sometimes  pulverulent  and 
free,  but  more  frequently  waxy  or  granular,  with  the  grains  cohering  in  masses, 
which  are  culled  see  tile  masses:  these  have  often  prolongations,  called  candicula, 
by  which  they  are  attached  to  a viscid  gland,  that  has  been  named  the  retina- 
culum. 

(1278.)  Occasionally  the  Staminodia  betray  their  metamorphosis,  and  become 
fully  developed  as  stamens;  an  instance  of  which  has  been  mentioned  by  Achille 
Richard,  as  having  been  observed  in  Orchis  latifolia  ; and  others  are  noticed  by 
Brown,  in  his  essay  on  those  plants  published  in  the  Transactions  of  the  Linnaean 
Society. 

This  phenomenon,  casual  in  the  Orchides,  appears  to  be  the  permanent  and 
normal  state  in  a genus  allied  to  the  Orchidace®,  and  named  by  Blume  Apostasia  ; 
for  in  it  the  three  stamens  are  developed,  and  the  anthers  free,  one  being  barren. 

(1279.)  This  very  interesting  genus,  figures  of  two  species  of  which  have  been 
published  by  Dr.  Wallich,  in  his  “ Plante  Asiatic®  Rariores,”  establishes  the 
connexion  between  this  section  and  the  contingent  ones  in  a manner  the  most 
satisfactory  and  unexpected.  But  although,  without  doubt,  Apostasia  belongs  to 
the  section  Orchidin®,  it  cannot  be  included  in  either  of  the  established  types,  and 
must  therefore  be  considered  the  normal  genus  of  another,  which  may  be  called 
Apostasiacejj. 

The  fruit  in  the  Orchidinae  is  capsular,  rarely  baccate,  the  pla- 
centae parietal;  seeds  small  and  many;  the  testae  lax,  reticulated, 
and  membranaceous,  with  embryo  minute,  and  not  distinct  from  the 
albumen. 

(1280.)  Their  reversed  gynandrous  flowers,  inferior  ovaria,  and 
usually  coherent  pollen,  will  sufficiently  distinguish  the  Orchidince 
from  every  other  section,  and  furnish  excellent  differential  cha- 
racters. 

(1281.)  The  three  types  are  distinguished  among  themselves  by 
the  first,  the  Orchidacea:,  having  the  flowers  monandrous,  and  the 
germen  unilocular. 

(1282.)  In  the  second,  the  Cypripediacea:,  the  flowers  are 
diandrous,  and  the  germen  still  one-celled. 

(1283.)  While  in  the  third,  the  Apostasiaceai,  the  flowers  are 
diandrous  or  triandrous,  the  anthers  discrete,  and  the  germen  tri- 
1 ocular. 

(1284.)  Apostasiacea:.  Three  species  of  Apostasia  are  all  that 
have  been  as  yet  discovered,  and  these  are  plants  the  properties 
and  uses  of  which  are  very  little  known.  Their  chief  interest  de- 
pends upon  the  structural  gradations  they  exhibit,  by  which  the 
Orchidacese  and  Cypripediacese  become  associated  with  the  Irida- 
cese,  Zingiberacem,  and  Musaceae  of  the  contingent  sections.  Thus, 
in  MusacecB  the  stamens,  and  in  Iris  the  pistils,  are  petaloid;  in 
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Zinyiberacece  the  stamens  are  reduced  to  one,  and  in  Marantaceae 
even  the  single  stamen  has  only  a one-celled  anther.  Thus  also 
in  Apostasia,  in  which  three  stamina,  the  normal  number  in  the 
Orchidince,  are  alone  developed,  the  anther  is  absent  from  one 


a.  Apostasia  Wallichii.  ( a ) Entire  plant,  shewing  its  caulescent 

roots,  alternate  sheathing,  nervo-striated  leaves,  and  flowers.  (A)  A 
flower  separated,  (c)  The  same  dissected,  to  shew  the  six  pieces  of  the 
regular  petaloid  perianth,  the  style  and  stamens.  ( d ) The  style  and 
stamina  denuded,  (e)  An  entire  flower,  fully  expanded  in  order  to  ex- 
hibit the  internal  parts  in  situ.  (/)  The  capsule,  nearly  ripe,  divided 
transversely  to  shew  the  three  cells.  (#)  A stamen  detached. 

(A)  Pollen,  (i)  Style,  with  the  barren  stamen  reflected  to  shew  the 
indications  of  the  two  cells  of  the  abortive  anther,  (j)  Seeds;  one  being 
divided  longitudinally,  the  other  entire. 

b.  Apostasia  nuda.  (a)  Entire  flower,  shewing  the  bexapetaloid, 
regular  perianth,  inferior  germen,  stamen,  and  pistil.  (6)  Stamen  de- 
tached. (c)  Pollen,  (d,  e)  Different  views  of  the  style,  with  corre- 
sponding plans,  shewing  the  relative  position  of  the  parts  of  the  flower. 

c.  Op/irys  aptfera,  side  view,  to  shew  the  single  fertile  stamen,  two 
staminodia,  and  (a)  a sectile  mass  of  pollen  with  its  caudicula. 

filament,  as  in  A.  Wallichii;  while  in  A.  nuda  the  barren  stamen 
is  altogether  wanting.  In  Cypripedium  two  stamens  only  are 
fertile,  one  being  abortive ; and  in  Orchidacece  two  are  abortive, 
one  alone  bearing  a fertile  anther. 

(1285.)  Cypiiipedi ACEic.  Cypripedium  Calceolus  is  one  of  the 
British  plants,  and  the  most  beautiful  of  the  European 
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Orchidinse;  it  is  innoxious,  and  slightly  nutrient.  A decoction 
of  its  roots  has  been  commended  by  Gmelin  in  cases  of  epilepsy, 
but  their  influence  in  that  disease  is  more  than  apocryphal. 


Cypripedium  flcivescens. 

b.  Entire  plant,  shewing  fibrous  root,  am- 
plexicaul  leaves  and  flower. 

(a)  Front  view. 

(J)  Side  view  of  the  stamens  and  pistil. 

(c,  c)  Well-developed  lateral  stamens. 

(d,  d)  Terminator  third  stamen,  abortive, 
(e,  e)  Stigma. 


(1286.)  Orchidacea:.  Orchis,  and  its  allies,  are  associated, 
by  their  monandrous  flowers  and  unilocular  ovaria,  to  form  this 
type,  which,  from  the  normal  genus,  is  called  the  Orchidaceee.  It 
contains  the  bulk  of  the  orchidinous  plants,  the  other  two  groups 
being  each  formed  of  only  a single  genus. 

(1287.)  The  genera  included  among  the  Orchidacese  being 
many,  it  has  been  found  advisable  to  distribute  them  into  several 
subtypes,  distinguished  by  the  different  states  of  the  pollen. 

(1288.)  In  Limoclorum,  Epipactis,  Pogonia,  Goody  era,  &c., 
which  form  the  Limodoridee,  the  pollen  is  pulverulent  and  simple, 
or  formed  of  a kind  of  pultaceous  matter  in  a lax  state  of  cohesion. 

(1289.)  In  Orchis,  Ophrys,  Satyrium,  Serapias,  Habenaria, 
Vanilla,  &c.,  which  form  the  subtype  Ophryd®,  the  pollen  is  in 
sectile  masses  or  coherent  granules,  which  finally  become  waxy, 
and  are  indefinite  in  number. 

(1290.)  In  Malaxis,  Epulendrum,  Vanda,  and  others,  which 
form  the  Malaxidae,  the  pollen  is  in  coherent  grains,  definite  in 
number,  and  becoming  waxy,  and  often  being  solid. 
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(1291.)  The  Orchidaceae  are  more  prized  for  their  beauty  and  the  strangeness 
of  their  flowers,  than  for  any  very  important  dietetic  or  medicinal  properties  they 
possess.  When  the  doctrine  of  signatures  prevailed,  their  geminate  roots  were  sup- 
posed to  be  powerful  aphrodisiacs,  and  hence  the  names  Orchis,  Satyrium,  Sera- 
pias,  <fec.  have  been  given  to  various  genera ; but  it  is  probable  that  no  quantity 
would  induce  that  kind  of  madness  which  characterised  the  Roman  demigods,  or 
the  devotees  of  the  more  profligate  Egyptian  divinity. 

(1292.)  The  tubers  of  these  plants  contain  a great  deal  of  very  nutritious  fari- 
naceous matter,  consisting,  according  to  modern  chemical  analysis,  of  a proxi- 
mate principle  called  Bassorine.  This  substance  is  known  commonly  as  saloop, 
or  salep  ; a word  derived  from  the  Persian  name  of  the  Orchis,  which,  according 
to  Forskhall,  is  Sahleb.  It  used  to  be  sold  at  the  corners  of  the  streets  in  London, 
and  was  a favourite  drink  with  porters,  coalheavers,  and  other  hardworking 
people ; and  it  is  still  highly  esteemed  both  in  Turkey  and  in  Persia.  It  is  said 
to  contain  more  nutritious  matter  in  proportion  to  its  bulk  than  any  other  known 
substance,  and  that  an  ounce  a-day  will  be  sufficient  to  sustain  a man  : hence  it  is 
a favourite  food,  from  its  portability,  with  pedestrian  travellers  in  wild  deserts  and 
uninhabited  countries. 

(1293.)  Some  of  the  South  American  species,  such  as  the  Cataseta  and  Cyrti- 
podia,  contain  a viscid  substance,  which,  when  separated  by  boiling  and  inspis- 
sated, is  used  by  the  Brazilians  instead  of  glue.  The  root  of  Bletia  verecunda 
is  said  to  be  stomachic,  and  Orchis  abortiva,  and  others,  slightly  astringent. 

(1294.)  Vanilla  is  the  produce  of  the  V.  aromatica,  the  old  Epidendrum  Va- 
nilla. This  plant  is  a climbing  epiphyte,  growing  in  the  West  Indies,  and  its 
root  is  used  for  flavouring  chocolate,  and  also  for  perfuming  snuff. 

(1295.)  The  Epidendra,  Aerides,  and  many  others  of  the  epiphytic  species, 
(for  they  are  not  truly  parasites,)  are  familiarly  known  as  air-plants.  They  ab- 
sorb much  of  their  food  from  the  atmosphere,  and  hence  require  very  little  either 
soil  or  water;  so  that,  when  taken  from  the  trees  on  which  they  grow,  just 
before  their  flowers  are  developed,  and  suspended  by  strings  from  the  ceiling 
of  a room,  they  will  live  for  weeks,  and  even  months,  supported  solely  by  the 
moisture  floating  in  the  atmosphere,  and  go  on  blossoming  luxuriantly:  hence 
they  are  some  of  the  most  favorite  and  elegant  ornaments  of  the  houses  in  China 
and  Japan. 

(1296.)  Dr.  Brown’s  observations  on  the  structure  of  Apostasia, 
its  relation  to  the  Orcliidece,  and  the  connexion  it  establishes  be- 
tween this  section  and  the  Scitamince,  bear  the  impress  of  so  much 
physiological  research,  and  so  fully  corroborate  the  views  above 
given  of  the  affinities  of  these  plants,  that  their  history  would  be 
incomplete,  were  his  remarks  omitted:  they  are  therefore  quoted 
almost  entire  from  his  ms.  notes,  as  published  in  Wallich’s  Plant® 
Asiatic®  Rariores. 

“ This  very  remarkable  genus,  founded  on  Apostasia  Odorafa,  was  first  pub- 
lished in  1825,  by  Dr.  Blume;  but  in  1821  a nearly  related  species  was  discovered 
in  the  valley  of  Noukole,  in  Nepal,  by  the  plant  collectors  of  Dr.  Wallich,  who, 
in  his  ms.,  which  I have  had  the  advantage  of  consulting,  named  it  Mcsodactylis 
dnflesa. 
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“ I have  followed  these  two  distinguished  botanists  in  regarding  Apostasia  as 
belonging  to,  orat  least  as  most  nearly  related  to,  Orchide*.  It  exhibits,  however, 
very  few  of  those  characters  generally  considered  as  essential  to  that  family  of 
plants.  In  its  anther*,  pollen,  style,  and  stigma,  (all  which  parts  are  so  remark- 
ably modified  in  Orchidea,)  Apostasia  does  not  materially  differ,  either  in  form, 
structure,  or  economy,  from  the  more  regularly  flowered  families  of  monocotyle- 
dons ; and  in  its  trilocular  ovarium  it  is  distinguished  from  all  other  genera  of  the 
order  to  which  it  has  been  appended. 

“ On  the  other  hand,  it  agrees  with  Orchideae  in  the  structure,  as  far  as  I am 
able  to  ascertain,  of  its  minute  seeds;  in  the  reduced  number  of  stamina,  and  pro- 
bably with  some  genera  of  the  family  in  the  order  of  their  reduction  ; in  the 
filaments  being  at  the  base  connate  with  the  lower  part  of  the  style ; and  in  a great 
degree  in  habit.  In  endeavouring  to  estimate  the  importance  of  the  several 
points  of  resemblance  and  difference  here  enumerated,  with  a view  to  decide  on 
the  degree  of  relationship  Apostasia  bears  to  Orchidea*,  it  is  necessary  to  consider 
the  relative  position  of  the  parts  of  the  flower  in  that  order,  and  also  in  Scitami- 
neae  (Zingiberaceae),  the  family  most  nearly  allied  to  it. 

“ The  relation  of  the  stamina  to  the  parts  of  the  floral  envelop  in  Apostasia  is  in 
the  first  place  to  be  determined.  The  two  antberiferous  filaments  which  I have 
more  particularly  examined  in  the  unexpanded  flowers  of  Apostasia  nuda  appear  to 
be  opposite  to  the  two  lateral  segments  of  the  inner  series  of  the  perianthium ; and 
the  sterile  filament  in  Apostasia  Wallichii,  and  no  doubt  in  A.  odorata,  is  oppo- 
site to  the  interior  segment  of  its  outer  series. 

“ Several  years  since  I advanced  the  opinion,  that  in  a complete  flower,  whose 
parts  are  definite,  the  number  of  stamina,  and  also  of  pistilla,  is  equal  to  that  of 
the  calyx  and  corolla  united  in  dicotyledons,  and  of  both  series  of  the  perianth 
in  monocotyledons.”  (App.  to  Denham’s  Travels.) 

It  may  further  be  observed  that,  in  cases  of  reduction  of  pistilla,  it  is  generally 
found  that  the  remaining  carpella,  w’hen  more  than  one,  but  inferior  in  number  to 
that  of  one  series  of  the  floral  envelop,  correspond  in  position  with  parts  of  both 
series,  and,  with  very  few  exceptions,  whether  distinct  or  confluent,  are  all  equally 
developed  : stamina  on  the  other  hand,  in  cases  of  equal  reduction,  generally  belong 
to  one  series  only  ; or,  if  corresponding  with  parts  of  both  series,  are  usually  in 
different  states  of  development,  as  they  are  here  described  to  be  in  two  species  of 
A postasia. 

This  appearance  of  part  of  the  inner  series  of  stamina  has  not  hitherto  been 
expressly  remarked  in  Orchidea.  It  is  not  improbable,  however,  that  the  same 
relation  to  perianthium  exists  in  the  lateral  antberiferous  stamina  of  Cypripedium, 
as  well  as  in  the  sterile  petaloid  processes  similarly  situated  in  other  genera,  as  in 
Diuris  ; and  the  third  stamen  of  the  inner  series,  still  more  altered  in  form,  may  be 
considered  as  present  in  certain  New  Holland  genera,  especially  Glossodia,  where 
this  supposed  stamen  is  placed  within  the  labellum,  but  entirely  distinct  from  it,  in 
Epiblema,  Pterostylis,  and  Chiloglottis,  in  which  an  analogous  appendage,  simi- 
larly situated,  coheres  in  various  degrees  with  that  division  of  the  perianthium ; 
and  perhaps  it  may  be  considered  as  indicated  in  all  cases  in  which  the  labellum 
is  furnished  with  a process,  however  minute,  arising  from  its  axis. 

If  the  view  here  taken  of  the  position  of  the  lateral  filaments  in  Cypripedium 
and  Diuris  be  adopted,  it  may  be  remarked  that  indications  of  the  two  stamina 
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necessary  to  complete  the  number  in  Orchideae,  of  those,  namely,  corresponding 
with  the  lateral  segments  of  the  outer  series  of  the  perianthium,  have  not  been  yet 
observed  in  the  regular  structure  of  any  plant  of  the  order.  They  have,  however, 
been  occasionally  met  with  in  the  monstrous  flowers  of  Habenaria  bifolia  : in  more 
than  one  spike  of  which,  I have  found  the  greater  number  of  flowers  triandrous, 
the  three  anthers  being  equidistant,  and  placed  exactly  opposite  to  the  three  divi- 
sions of  the  outer  series  of  the  perianthium,  the  inner  series  ol  which  remains  in 
its  ordinary  state. 

In  Scitamineae,  the  family  most  nearly  akin  to  Orchideae,  the  complete  number 
of  stamina  may  be  considered  very  generally  present:  only  one,  however,  is  antbe- 
riferous;  and  this  perfect  stamen,  instead  of  corresponding,  as  in  Orchideae,  with 
the  anterior  segment  of  the  outer  series  of  the  perianthium,  is  placed  within  the 
posterior  segment  of  the  inner  series;  the  two  remaining  barren  stamina  of  the 
same  series  being  the  epigynous  glands,  or  filaments,  existing  in  all  the  genera  of 
this  order  except  Costus;  while  the  outer  series  of  stamina,  very  differently  mo- 
dified, form  the  innermost  or  supplementary  series  of  the  perianthium. 

Apostasia,  in  its  trilocular  ovurium,  differs  from  all  the  genera  of  Orchideae  ; but 
an  analogous  difference  occurs  in  Scitamineae,  in  which  Globba  is  distinguished 
from  every  other  genus,  in  having  its  ovarium  unilocular,  with  three  parietal  pla- 
centae ; and  in  both  these  families  it  may  be  proved  that  the  constituent  parts  of 
the  compound  ovarium,  whether  unilocular  or  trilocular,  agree  in  position,  or  in 
their  relation,  to  the  divisions  of  the  perianthium. 

Lastly,  Apostasia,  in  the  state  of  the  pollen,  and  its  manner  of  application  to 
the  stigma,  probably  differs  essentially  lrom  all  Orchides,  except  perhaps  Cjpn- 
pedium,  and  possibly  Vanilla. 

HYDROCHARINiE. 

(1297.)  The  lily-frog-bit  ( Hydrocharis ),  and  the  water-soldier 
(. Stratiotes ),  with  the  beautiful  and  interesting  Vallisneria,  form, 
collectively,  a section  called,  from  the  normal  genus,  Hydrocharis , 
Hydrocharinse.  These  plants  are  connected  with  the  Alismince 
and  Nayadince  in  several  points,  as  their  exalbuminous  seeds, 
semipetaloid  perianths,  and  watery  habitats  declare;  they  are 
however  sufficiently  distinguished  from  these,  and  all  other  sections 
of  the  orders  Juncales  and  Liliales,  by  their  inferior  ovaries  and 
superior  flowers,  by  which  they  are  associated  with  the  Musales. 

(1298.)  The  Hydrocliarince  are  aquatic  herbs,  or  herbaceous 
plants,  with  the  stems  usually  abortive,  and  the  leaves  for  the  most 
part  radical,  sometimes  crowded,  at  others  remote,  alternate,  or  ver- 
ticillate;  the  expansion,  when  present,  floating,  but  the  foliage  often 
degenerates  into  pliyllodia,  occasionally  furnished  with  spinacules 
and  sheathing.  The  flowers  are  spathaceous,  and  usually  separate; 
the  perianth  developed  in  two  series,  forming  calyx  and  corolla;  sta- 
mens three,  six,  or  more,  with  filaments  free;  germen  inferior,  and 
single  stigma  divided  (rarely  simple;)  fruit  dry  or  succulent,  inde- 
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hiscent,  one  or  more  celled,  and  many-seeded;  seeds  erect  and 
exalbuminous,  testa  membranaceous,  embryo  straight,  radicle  in- 
ferior, and  plumula  inconspicuous. 

(1299.)  Hence  it  will  appear  that,  differentially  considered,  the 
Hydrocliarince  are  aquatic  tripetaloid  Musales,  with  free  stamina 
and  exalbuminous  seeds. 

(1300.)  The  genera  included  in  this  section,  although  agreeing 
in  the  above  characters,  common  to  them  all,  and  by  which  they 
are  as  much  separated  from  contingent  groups  as  allied  to  one  ano- 
ther, have  been  very  properly,  on  account  of  several  peculiarities  of 
structure,  distributed  by  Link  into  three  subsectional  groups,  or 
types,  jiamed  respectively  from  the  normal  genera  Stratiotes,  Hy- 
drocharis,  and  Vallisneria,  the  Stratiotacece,  Hydrocharacece,  and 
Vallisneriacece. 

(1301.)  The  Stratiotacece  have  the  flowers  spathaceous,  the  calyx 
tubular,  and  the  petals  of  the  corolla  discrete  both  in  the  stami- 
neous  and  pistilline  flowers  ; the  fruit  also  is  baccate  (not  capsular), 
and  the  leaves  are  sheathing  and  with  a parallel  venation. 

(1302.)  The  Hydrocharacece  are  distinguished  from  both  their 
compeers  by  the  veins  of  the  leaves,  which  in  them  are  linear  and 
unconnected,  having  here  the  parallel  venation  from  base  to  apex 
traversed  by  lateral  veins  passing  from  one  series  to  another.  The 
pieces  of  the  corollee  are  also  discrete,  the  calyx  cleft  to  the  base, 
and  the  fruit  a leathery  capsule,  not  a berry.  (§  1305.) 

(1303.)  The  Vallisneriacece  are  known  by  the  diclinious  (often 
dioecious)  flowers ; the  stamineous  ones  having  the  corolla  synpe- 
talous,  while  in  the  pistilline  flowers  the  petals  are  discrete.  The 
fruit  is  also  a one-celled  many-seeded  capsule,  with  parietal 
placentae.  (§  1306.) 

(1304.)  Stratiotacece.  Stratiotes,  which  has  been  so  named 
from  its  sword-shaped  leaves  and  the  fanciful  military  appearance 
of  the  plant,  is  a very  ornamental  aquatic.  It  remains  sub- 
merged during  the  greater  part  of  the  year,  but  raises  itself 
to  the  surface  on  special  stalks  during  the  season  for  fertilizing 
the  seeds;  a device  of  nature  to  meet  and  overcome  difficulties, 
which  is  still  more  curiously  exemplified  in  one  of  the  follow- 
ing types.  The  foliage  of  Stratiotes  is  very  similar  to  that  of 
Bromelia,  but  the  leaves  in  the  latter  are  scaly,  while  those  of  the 
former  are  smooth. 

(1305.)  Hydrocharacece.  Hydrocliaris  Morsus  Ranee,  or  the 
frog-bit,  is  the  lesser  water-lily  of  the  old  writers,  and  is  still  con- 
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sidered  by  Richard  and  others  to  be  an  associate  of  the  Nymphce- 
ucece,  but  the  relation  is  one  of  analogy  rather  than  of  affinity  ; 
these  being  monocotyledonous  endogenee,  while  the  weight  of  evi- 
dence declares  that  the  Nymphceacece  are  exogenous  dicotyledons. 

Hydrocharis  is  a highly  ornamental  water-plant,  which  will  grow 


Hydrocharis  Morsus  Rants. 


a.  Entire  plant,  (a)  Stamineous  flower.  (A)  Ditto,  with  two 

stamens  only  left.  (e)  Stamen  detached.  ( d ) Female  flower. 

(e)  Longitudinal  section  of  ditto.  (f)  Fruit.  (g)  Transverse 
section.  (A)  Seed.  (i)  Nucleus  cut  lengthwise,  (y)  Ditto,  a 
transverse  section. 

freely  in  ponds  and  ditches,  and  deserves  to  be  more  frequently 
introduced  into  aquaria. 

(1306.)  Vallisneriace;e.  Besides  the  differential  characters 
of  the  type,  the  Vallisnerise  have  the  pistilline  flowers  elevated  on 
spiral  peduncles  or  footstalks  ; a structure  almost  peculiar  to  these 
plants,  and  to  them  of  extreme  importance. 

The  Vallisnerite , unlike  Hydrocharis  and  Stratiotes,  which  prefer  still  waters, 
delight  to  grow  in  rivers  and  rapid  streams,  where  the  level  often  varies 
one  or  two  feet  or  more  within  the  space  of  four-and- twenty  hours.  Now 
it  is  essential  to  the  well-being  of  the  plants,  and  to  enable  the  ovules  to  be 
fertilized  and  the  seeds  to  be  ripened,  that  the  flowers  should,  during  the  period 
of  maturity,  be  kept  on  the  surface  of  the  water,  and  secured  from  frequent  sub- 
mersion. It  so  happens,  from  the  peculiar  structure  of  these  plants,  the  stamens 
being  distinct  from  the  pistils,  and  even  on  separate  roots,  that  the  tertilizatiou 
of  the  ovules  is,  as  usual  in  such  cases,  difficult;  and  in  this  instance  the  difficulty 
of  transferring  the  pollen  from  the  anthers  to  the  pistil  is  almost  insuperably  in- 
creased, by  the  stamineous  flowers  [A,  2]  growing  on  short  stalks  below  the 
water,  while  the  pistilline  ones  [«,  2]  are  carried  up  by  their  specific  levity  and 
spiral  peduncles  to  the  surface.  But  these  difficulties  would  seem  to  have  been 
made  only  for  the  purpose  of  shewing  with  what  admirable  ingenuity  they  can  be 
overcome.  A particular  example  may  be  cited  as  an  illustration : the  Vallisneria 
spiralis  grows  in  vast  abundance  in  the  Rhone,  which  is  a river  of  very  uncertain 
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depth,  and  that  in  places  very  near  one  another.  The  plants,  during  their  pro- 
pagation by  runners  or  seeds,  have  therefore  very  different  distances  to  pass 

Vallisneria  spiralis. 


(a)  Pistilline  plant ; 1,  offsets;  2,  pistilline  flowers  floating  on 
the  water  supported  by  their  spiral  peduncles ; 3,  a flower  separate. 

( b ) Stamineous  plant ; 1,  ditto  flowers  floating  on  the  surface  of 
the  water ; 2,  ditto,  attached  to  plant ; 3,  ditto  opened,  to  shew 
the  stamens. 

through  before  they  reach  the  surface  of  the  water.  But  this  is  not  all : the 
Rhone  is  also  of  all  rivers  the  most  apt  to  be  swollen  by  sudden  floods ; and  how 
is  a plant  flowering  at  the  surface  in  four  feet  of  water  to  avoid  being  submerged 
when  the  depth  is  suddenly  increased  to  six  feet?  The  spiral  peduncles  of  the 
pistilline  flowers  are  the  mechanical  means  by  which  this  object  is  effected,  for  as 
they  gradually  contract  like  a helix  or  wire-spring  when  the  water  falls,  so  on  the 
other  hand  they  are  readily  extended  when  it  rises.  But  the  pistilline  flowers 
alone  have  spiral  peduncles : the  stamineous  ones  are  seated  on  short  stalks  near 
the  roots  of  the  plants,  and  at  four  or  six  feet  below  the  surface  of  the  water. 
When,  however,  the  pollen  is  ripe  and  fit  to  fertilize  the  ovules,  the  stamineous 
flowers  detach  themselves,  and  rising  by  their  lightness  to  the  surface  of  the 
water,  their  petals,  by  which  the  stamens  are  protected,  open  by  the  influence  of 
the  sun,  and  the  stamineous  flowers  mingling  with  the  pistilline  ones  already 
elevated  on  their  spiral  peduncles,  the  pollen  is  easily  shed  from  the  one  upon 
the  other,  and  the  seeds  are  fertilized.  It  is  added,  that  when  the  seeds  are 
ripened  the  spiral  peduncle  again  contracts,  as  it  does  in  Cyclamen,  and  carrying 
down  the  capsule  buries  the  seeds  in  the  mud. 

(1307.)  None  of  the  Hydrocharina  are  noxious  plants,  and  very  few  have  been 
applied,  or  appear  to  be  applicable,  to  any  useful  purposes.  The  Hydrilla 
(the  Vallisneria  alternifolia  of  Roxburgh,)  is  the  Janji  of  Hindoostan,  and  is 
one  of  the  plants  employed  to  supply  water  mechanically  to  sugar  during  the 
process  of  refining.  The  fruit  of  Enhalus  is  edible,  and  it  affords  a fibre  which, 
according  to  Agardh,  is  capable  of  being  woven  into  various  fabrics. 

(1308.)  The  Vallisneriacece  form  the  last  type  in  the  section 
Hydrocharince,  and  the  Hydrocharince  the  last  section  in  the  order 
Musales,  with  which  order  the  class  Palmares  ends.  It  therefore 
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only  now  remains  to  give  the  usual  tabular  conspectus  of  the  vari- 
ous types  and  sections  included  in  the  several  orders,  with  references 
to  their  respective  definitions. 
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("1309.)  This,  the  oDly  other  class  which  can  vie  with  the  preceding  in  im- 
portance, as  affording  food  for  animals  and  man,  is,  like  it,  most  extensively  distri- 
buted over  the  surface  of  the  earth ; some  representatives  being  found  in  every 
latitude,  from  the  equator  nearly  to  the  poles.  But,  though  some  of  the  numerous 
genera  and  species  are  thus  found  to  prevail  in  nearly  every  region,  they  are  not 
all  cosmopolites;  a few  sections,  genera,  and  species,  are  present  almost  every- 
where, but  the  range  of  the  majority  is  confined  within  certain  limits,  of  greater  or 
less  extent  in  different  instances,  and  some  are  absolutely  local.  This  will  be 
evident  from  the  following  conspective  summary  of  the  topographical  distribution 
of  the  various  types  and  sections  included  in  the  four  orders  of  this  class,  which, 
as  it  will  afford  materials  for  the  more  general  survey,  may  advantageously  precede 
the  account  of  the  vegetable  statistics  of  the  zones  and  regions. 

(1310.)  The  Palms,  which,  from  their  size  and  peculiar  port,  form  such  acharac- 
teristic  feature  in  the  vegetation  of  warm  countries,  are  chiefly  intertropical  plants ; 
very  few  are  even  found  in  the  southern  parts  of  the  temperate  zones,  and  none 
in  their  northern  regions.  From  35°  to  38°  is  their  utmost  range  from  the  equator 
in  the  southern  hemisphere,  and  from  40°  to  43°  or  44°  in  the  northern.  In  the 
New  World,  one  species,  Chamasrops  palmetto,  alone  reaches  so  far  north  as  36°; 
but,  in  the  Old  World,  Chamterops  humilis,  the  only  European  palm,  is  found  near 
Nice,  in  latitude  43°-44° ; and  the  contrary  extreme  on  the  other  side  of  the 
equator  is  in  New  Zealand,  in  latitude  38°  south.  But,  as  Martius  observes,  even 
this  confined  geographical  range  is  not  fully  enjoyed  by  all.  Most  of  the  palms 
are  so  exclusively  local,  that  Humboldt  and  Bonpland  lost  some  of  the  old,  and 
discovered  new  species,  in  almost  every  fifty  miles  of  their  journies  through  the 
vast  forest  regions  of  tropical  America.  The  cocoa  is  one  of  the  most  widely 
spread  of  the  palms : Borassus  flabelliformis  and  Acvocomia  sclerocarpa  have  also  a 
comparatively  extensive  range.  The  equatorial  regions  of  America  appear  to  be 
peculiarly  favourable  to  the  growth  and  development  of  palms,  as  there  they  are 
found  not  only  of  the  greatest  size,  but  in  by  far  the  greatest  numbers  ; for,  of  less 
than  two  hundred  species  now  known,  considerably  more  than  half,  indeed  nearly 
two  thirds,  are  South  American.  Asia  is  less  prolific  of  these  plants  than  America, 
Africa  still  less  so  than  Asia,  and  Europe  can  scarcely  boast  the  possession  of  a 
single  species ; the  numbers  being,  for  Europe,  1;  Africa,  14;  Southern  Asia,  42 
to  50;  South  America,  119  and  upwards.  In  New  Holland  only  three  or  four 
palms  have  been  discovered;  on  the  western  coasts,  even  within  the  tropics,  none 
have  been  found;  and  from  South  Africa  they  are  wholly  absent.  The  most 
important  African  species  are  the  date,  the  doum,  and  the  oil  palms;  in  Congo 
and  Guinea  about  six  or  eight  species  have  been  found,  and  as  many  are  known 
in  the  Isles  of  France  and  Bourbon. 

(1311.)  The.TuNCALES  are  more  widely  distributed  than  the  palms:  the  ar- 
borescent ones  being  chiefly  found  within  the  tropics,  or  in  warm  latitudes ; the 
herbaceous  species  in  the  cold  or  temperate  regions.  Thus  while  the  Typhucee 
abound  in  the  swamps  and  marshes  of  the  northern  and  temperate  zones,  and  are 
rare  within  the  tropics,  the  T andanacea,  are  almost  exclusively  found  in  tropical 
islands,  especially  in  those  of  the  Indian  Archipelago;  and  the  large  sandy  plains 
in  the  Isle  of  France  are  covered  with  the  curiously  rooting  Screwpine.  The 
subtype  Pandanidtc  belongs  to  the  Old  World,  the  Cyclanthide.  to  the  New;  but 
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the  PandanacetB,  on  the  whole,  are  comparatively  scarce  in  the  Western  hemi- 
sphere. 

(1312.)  Again,  of  the  Acorin®,  although  the  Lemnacece.  occur  both  in  the 
equatorial  and  towards  the  polar  regions,  the  Acorinae,  on  the  whole,  are  much 
the  most  abundant  within  the  tropics,  and  gradually  become  fewer  in  the  tempe- 
rate zones;  one  only  of  the  CallacetE,  viz.  Calla  palustris,  reaches  latitude  64°  in 
Lapland ; and  although  in  warm  countries  they  assume  an  arborescent  port,  in 
colder  climates  they  are  lowly  herbaceous  plants:  their  growth  is  most  exuberant 
in  the  swamps  of  Hindostan. 

(1313.)  The  Nayadin.®,  as  is  the  case  with  most  water-plants,  have  a very 
extensive  range.  The  Juncaginaceje  and  Nayadace.®  are  present  by  some  of 
their  representatives  in  every  latitude  even  from  Iceland  to  the  line  ; they  are, 
however,  the  most  common  in  the  cold  and  temperate  regions,  while  the  Podoste- 
macece  are  most  frequent  in  the  torrid  zone. 

(1314.)  Of  the  Juncinae  the  two  types  are  reversed  in  their  distribution ; 
the  Restiace.®  being  all,  except  Erivcaulon,  extra-European  and  chiefly  natives 
of  warm  countries,  such  as  South  America,  Southern  Africa,  and  New  Holland, 
while  the  Juncacecz,  or  true  rushes,  are  rare  in  the  equinoctial  regions,  but 
common  in  cold  and  damp  situations  in  the  temperate  and  frigid  zones.  Their 
proportion  to  other  flowering  plants  has  been  calculated  by  Humboldt  to  be  in 
the  frigid  zone ; ^ in  the  temperate  ; and  only  ^ within  the  tropics. 

(1315.)  The  Ephemerjn®  are  chiefly  natives  of  warm  countries;  the  Xyri- 
daceae  being  mostly  tropical  plants,  and  the  Ephemeracece  denizens  of  the  East 
and  West  Indies,  and  Africa.  A few  occur  in  North  America,  as  do  some  of  the 
Xyridacese,  but  they  are  absent  from  the  northern  parts  of  Asia  and  Europe. 

(1316.)  The  Alismin.®  enjoy  the  usual  privilege  of  aquatics,  and  occur  in  the 
equatorial  as  well  as  in  the  temperate  regions,  but  they  are  most  common  in  the 
colder  latitudes  of  either  hemisphere. 

(1317.)  The  Liliacin.®  exhibit  a similar  extensive  range.  A few,  as  the 
Ponte deri ace.®,  being  found  in  the  East  Indies  and  in  Tropical  Africa,  and 
North  and  South  America,  but  the  majority,  as  the  Asphodelace®  and  Lilia- 
ce®,  in  the  temperate  regions ; the  Smilaceae  and  Colchicace*  are  very  widely 
spread  over  all  parts  of  the  world,  but  their  maximum,  especially  that  of  the  latter, 
is  towards  the  north. 

(1318.)  The  Taccace®,  and  Dioscoracese,are  almost  exclusively  tropical  plants, 
natives  of  the  eastern  and  western  hemispheres.  Tamus  alone  occurs  in  Europe. 

(1319.)  The  Bromeliace®,  although  now  naturalized  in  the  Old  World  both 
in  Africa  and  the  East  Indies,  have  migrated  from  the  West  Indies  and  the  Ame- 
rican Continent,  to  which  they  were  originally  peculiar,  and  where  they  still 
abound. 

(1320.)  The  Amaryllace®  are  comparatively  rare  in  the  northern  parts  of 
the  temperate  zone ; in  the  southern  parts  they  increase  in  number  and  beauty ; 
hut  it  is  in  the  East  and  West  Indies,  at  the  Cape  of  Good  Hope,  and  especially  in 
Tropical  America,  as  in  Brazil,  that  they  reach  their  highest  degree  of  relative 
proportion  and  the  climax  of  their  splendour. 

(1321.)  The  Burmanniace®  are  also  mostly  tropical  plants,  the  Hamodoridct 
abounding  at  the  Cape  of  Good  Hope  and  in  Brazil;  the  Bunnannidce  both  in 
Asia  and  Africa,  as  well  ns  America  between  the  tropics. 

(1322.)  The  Iridace.®  are  more  northern  in  their  distribution  than  the  pre- 
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ceding  groups;  in  the  equatorial  regions  comparatively  few  are  known,  their 
maximum  being  in  the  temperate  parts  of  America  and  Europe. 

(1323.)  The  Scitamina,  on  the  contrary,  are  almost  exclusively  tropical 
plants,  the  M usage.®  flourishing  only  in  hot  countries,  and  hardly  any  of  them, 
or  of  the  Zingiberacea:  or  Marantaceie,  being  found  without  the  tropics. 

(1324.)  The  Orchidin*  are  spread  over  all  the  moist  and  temperate  regions 
of  the  globe.  Extreme  cold  and  dryness  are  however  inimical  to  them,  none 
being  found  within  the  frigid  zone  ; and  they  are  absent  or  nearly  so  from  the 
sandy  districts  of  Africa;  but  at  the  Cape  of  Good  Hope  they  abound,  fn  the 
East  and  West  Indies,  and  other  countries  lying  within  the  tropics,  the  epiphytic 
OrchidacetB  alone  prevail ; one  only  being  known  to  reach  so  far  north  as  South 
Carolina. 

(1325.)  The  Hydrocharinje  are  found  in  various  parts  of  Europe,  Asia, 
Australia,  Africa,  and  America ; the  Vallisneriacei z being  rather  the  more 
southern,  and  the  Hydrochciracece  the  more  northern  group.  The  Stratiotaceas 
are  about  equal  both  within  and  without  the  tropics  ; their  watery  habitats  equaliz- 
ing the  temperature,  favors  their  wider  geographical  range. 

(1326.)  Thus  it  will  appear  that,  although  nearly  universal  in  their  distribution, 
the  Palmares,  like  the,  previous  classes,  differ  very'  greatly  as  to  the  groups  which 
prevail  in  different  regions,  some  of  which  are  hence  characteristic  of  the  vege- 
tation of  certain  latitudes,  and  others  even  of  certain  districts  or  localities,  while 
very  few  enjoy  an  unfettered  range. 

Hence,  statistically  considered,  the  several  geographical  or  rather  botanical 
zones  and  regions  possess  each  a flora  peculiarly  characteristic  and  more  or  less 
exclusively  its  own  ; a flora  in  which  the  presence  or  absence  of  certain  groups 
of  the  Palmares,  and  their  relative  proportions  to  other  plants,  forms  one  of  the 
most  striking  features. 

(1327.)  In  the  equinoctial  zones  extending  to  about  30°  on  either  side  of  the 
equator,  the  arborescent  Palmares,  and  especially  the  palms,  if  not  exclusively 
found,  occur  in  so  much  greater  relative  proportion,  that  they  give  that  aspect  to 
the  landscape  which  has  long  been  designated  tropical.  In  these  zones  alone  are 
found  forests  of  columnar  branchless  trees,  with  all  their  leaves  collected  into 
terminal  crowns,  borne  high  into  the  air,  and  as  vast  as  they  are  lofty.  In  these 
zones  alone  are  seen  herbs,  or  half  herbaceous  half  arborescent  plants,  such  as 
the  Musaceae,  developing  immediately  from  the  soil  leaves  ten  or  fifteen  feet  in 
height  by  two  feet  in  width,  and  attempting  to  form  by  their  embracing  leaf-stalks 
a spurious  stem  to  vie  with  the  pillar-like  trunks  of  palms.  Here  almost  alone 
are  found  the  Ginger  tribes,  and  those  of  the  Cannae  and  their  allies.  The 
Pandanaceat,  Dioscoraccte,  and  Taccacece,  are  also  peculiar  to  this  zone,  one 
only,  viz.  Tamus,  being  extratropical:  to  these  must  be  added  the  epiphytic 
Orchidacea,  the  splendid  Aguves,  with  the  other  Bromeliacet z ; and  the  Bur- 
mannida,  the  Htemodoridc z,  and  the  Ephemeracetz  ; the  Res/iacea  here  supersede 
the  Rushes,  and  the  bulk  of  the  Amaryllacei z are  likewise  found:  for,  although 
these  last  named  extend  with  the  true  Liliacinte.  into  the  temperate  regions,  their 
predominance  both  in  magnificence  and  number  is  in  the  equinoctial  zones.  To 
the  above  must  be  also  added,  in  the  statistical  account  of  the  vegetation  ol  these 
zones,  the  Xyridacese,  and  the  aquatic  Pontederiacea.  and  Pistia  of  the  Lemnacei z. 

(1328.)  In  the  northern  regions  the  rushes  (Jnncace <e),  which  are  almost 

3 O 


472 


OUTLINES  OF  PA  LM  A ROLOG I A . 


absent  from  the  intertropical  zones,  are  the  predominant  or  prevailing  group  of 
the  Palmares  ; next  to  them  are  found  some  of  the  Orchidacete,  the  Typhacece, 
Alismacetz,  and  Colchicacetz,  with  the  aquatic  Nayadacete,  none  of  which  latter 
are  however  so  decidedly  northern  groups  as  the  Rushes,  or  as  the  Musses,  Fungi, 
and  Lichens  of  the  Mycaffines  ; for  the  Colchicacetz,  Alismacetz,  and  Naya.da.cete, 
(although  some  of  the  latter,  as  the  potamogetons,  fill  the  frozen  ponds  and  ditches 
of  Lapland,)  are  also  frequent  in  the  temperate  zones  ; and  a few  of  them,  as  is 
common  with  aquatic  plants,  extend  even  into  the  equatorial  regions. 

(1329.)  In  the  temperate  latitudes  the  vegetation  blends  in  part  the  characters 
of  the  polar  and  equatorial  regions  ; the  northern  districts  partaking  mostly  of  the 
former’s,  its  southern  of  the  latter’s  flora. 

Thus  the  Juncacete,  Typhacece,  Nayadacete,  and  Colchicacece,  are  all  present, 
but  gradually  decrease  in  their  prevalence  as  the  parallels  are  lower ; while  the 
Ephemeracete,  Amaryllacete,  Orontiucetz,  and  Callacetz,  as  progressively  lessen  in 
the  higher  latitudes.  The  Iridacetz,  Asphodelacete,  and  the  true  Liliacete,  are 
the  predominating  Palmares  of  the  temperate  zones ; for,  although  extending 
on  either  side,  they  are  by  far  the  most  prevalent  in  the  extratropical  and  extra- 
polar  regions. 

(1330.)  Thus  it  will  be  found  that  the  relative  proportion  of  the  Palmares  is 
greatest  in  the  tropical,  and  least  in  the  polar  zones ; that  this  relative  predomi- 
nance is  still  more  marked  in  the  petaloid  and  arborescent  ones  than  in  those 
which  are  herbaceous;  and  that  it  is  the  northern  range  of  the  Juncace*  which 
lessens  numerically  the  common  or  general  proportion. 

(1331.)  This  circumstance,  taken  in  conjunction  with  the  predominance  of  the 
grasses  and  sedges  in  the  temperate  and  northern  regions,  explains  the  apparent 
paradox  that  the  monocotyledons  are  relatively  less  in  number  to  other  flowering 
plants  within  the  tropics,  than  either  in  the  temperate  or  polar  regions,  notwith- 
standing tropical  vegetation  is  said  to  be  marked  and  distinctively  characterized 
by  them. 

The  vegetation  of  the  tropics  is  not  however,  in  fact,  more  characteristically 
distinguished  by  the  presence  of  monocotyledons  than  that  of  the  temperate 
regions  ; for  the  compact  green  turf  which  clothes  the  sides  of  our  hills  and 
extends  over  our  plains,  is  a feature  not  less  peculiar  to  the  temperate  zones  than 
the  Bananas  and  Palm  forests  are  to  the  tropics ; the  difference  is  marked  not  so 
much  by  the  absolute  prevalence  of  monocotyledonous  plants,  as  by  their  relative 
distribution,  the  arborescent  and  more  splendid  flowering  tribes  prevailing  in  the 
equatorial  zones,  the  less  showy  and  herbaceous  ones  in  extratropical  regions. 

(1332.)  Such  being  the  case,  it  is  found  that  these  two  classes,  the  Gramina  and 
Palmares,  which  afford  their  chief  supplies  of  food  to  man,  alford  it  in  different 
proportions  in  different  latitudes.  In  the  polar  and  temperate  zones  the  cereal 
grasses  yield  almost  exclusively  the  main  supplies  of  food,  while  in  the  southern 
temperate,  and  equatorial  regions,  although  still  in  many  places  most  important, 
supplies  are  no  longer  exclusively,  often  not  principally,  derived  from  them  ; and 
in  the  majority  of  the  South  Sea  islands  corn  is  unknown,  the  Palmares,  which 
in  other  parts  more  or  less  shared  with  the  grasses  the  right  of  purveying  human 
food,  superseding  entirely  their  use. 

(1333.)  Altitude,  it  is  well  known,  affects  the  vegetation  in  ns  great  a degree 
as  latitude,  so  that  palms  and  bananas  may  be  the  food  of  the  inhabitants  of  the 
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plains,  and  corn  that  ol'  those  who  dwell  above  the  clouds,  just  as  they  are  of  the 
nations  of  the  tropical  and  extra-tropical  zones  ; for  corn  fields,  which  withiu 
the  arctic  circle  are  on  the  lowest  lands,  in  the  temperate  regions  rise  on  the 
sides  of  hills  to  the  height  of  one,  two,  three,  and  even  four  or  five  thousand  feet: 
and  in  the  torrid  zone  they  are  elevated  to  eight  or  ten  thousand  feet  above  the 
level  of  the  sea.  Potatoes  are  cultivated  at  an  elevation  of  above  12,000  feet,  and 
some  pasture  grasses  will  grow  even  at  the  enormous  height  of  between  thirteen 
and  fourteen  thousand  feet;  while  the  corn  fields,  the  palm  groves,  and  the  banana 
plantations,  are  all  below  them;  and  a traveller,  descending  Chimborazo  from  the 
regions  of  perpetual  snow,  would  pass  through  the  successive  gradations  of 
climate,  and  observe  its  progressive  influence  on  vegetation  to  be  analogous  to 
that  which  would  be  witnessed  in  a journey  towards  the  equator  from  the  pole. 

(1334.)  Many  places,  however,  have  their  climate  much  affected  by  other 
circumstances  besides  altitude  and  their  distance  from  the  equator.  Thus  islands 
have  their  atmosphere  moist,  their  temperature  moderated,  and  extremes  are 
lessened  both  of  heat  and  cold;  and  some  places,  such  as  Japan,  would  almost 
seem  to  have  climates  peculiar  to  themselves,  as  evinced  by  the  effects  on  their 
characteristic  vegetations. 

GEOLOGICAL  DISTRIBUTION  OF  THE  PALMARES. 

(1335.)  The  fossil  remains  already  discovered  in  numerous  strata,  ranging 
from  the  coal  series  to  the  uppermost  beds  of  the  tertiary  formation,  afford  suffi- 
cient proofs  of  the  existence  of  the  Palmares  in  those  geological  epochs  during 


a.  Cyperites  bicarinata.  (a)  Natural  size.  (6)  Portion  magni- 
fied, to  shew  the  secondary  veins. 

b.  Noeggerat/iia  flabellata,  reduced. 

c.  Fossil  cocoa-nuts.  (a)  One  with  the  pericarp  in  part  destroyed. 
(A)  Another  entire. 
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which  the  successive  strata  were  formed.  Concerning  three  orders,  viz.  the 
Musales,  Liliales,  and  Palmales,  the  evidence  is  full  and  complete;  con- 
cerning the  fourth,  theJuNCALES,  although  satisfactory,  it  is  less  abundant  and 
decisive. 

(1330.)  The  rushes  (Juncales)  being  the  plants  most  nearly  allied  to  the 
grasses,  in  structure,  habits,  and  functions,  might  naturally  be  expected  to  obey 
the  same  law  in  their  geological  relations  as  it  has  been  already  shewn  that  they 
do  in  their  geographical  distribution;  and  this  law  is  most  closely  followed  by 
those  groups  which  are  the  most  grasslike,  such  as  the  Juncacece  and  Restiace <e  ; 
and  the  least  closely  by  those  which  are  transitional  to  other  sections,  such  as  the 
Pandanaceie  and  Nayadintz. 

(1337.)  It  has  already  been  observed,  in  the  “ Outlines  of  Graminologia,”  that 
satisfactory  evidence  has  not  hitherto  been  offered  of  the  existence  of  any  grasses 
in  a fossil  state.  The  lossil  named  Cyperites  bicarinata  [1335,  a,  a,  5,]  there 
referred  to  as  bearing  the  greatest  resemblance  of  any  known  fossil  to  the  Gra- 
mina,  is  acknowledged  on  all  hands  to  be  of  very  questionable  affinity,  and  the 
fossil  genera,  Endogenites,  Culmites , and  Poacites,  are  at  least  as  likely  to  be 
the  remains  or  the  impressions  of  Juncints,  or  of  linear-leaved  Liliales,  as  of 
grasses  or  sedges. 

(1338.)  A similar  uncertainty  prevails  as  to  the  former  existence  of  the  true 
rushes  (Juncacese):  negative  evidence  is  all  that  can  be  adduced,  no  fossil  re- 
mains of  rushes  having  hitherto  been  found;  and,  their  habits  and  functions  being 
known,  it  is  not  improbable,  reasoning  from  analog}’,  that  in  the  earlier  epochs 
they,  as  well  as  grasses,  did  not  exist.  The  rushes  are  now  the  plants  especially  of 
cold  and  temperate  latitudes  ; it  is  therefore  unlikely  that  they  should  abound  at  a 
time  when  the  present  temperature  of  the  tropics  extended  almost  to  the  poles. 

Echinostachys,  the  only  fossil  that  bears  any  strong  resemblance  to  the  Juncinas, 
is  compared  by  Brongniart,  not  to  the  Juncacea;,  but  to  the  southern  group,  the 
Restiaceae. 

(1339.)  Of  the  Pandanacece,  which  now  are  tropical  plants,  some  faint  indi- 
cations have  been  found ; lor  the  iossil  stems  of  the  coal  formation,  which  have 
been  named  Sternbergite,  are  suspected  by  Brongniart  to  have  belonged  to  a 
Pandanus  or  some  plant  of  the  same  type,  although,  as  he  observes,  they  may  be 
those  of  other  arborescent  monocotyledons,  such  as  Yucca,  Aletris,  <fcc.  A 
fossil  fruit  found  in  the  tertiary  strata  has  also  a greater  resemblance  to  the  fruit 
of  this  than  to  that  of  any  other  natural  group,  and  it  has  been  therefore  named 
Pandanocarpum. 

(1340.)  Eight  or  nine  representatives  of  the  Nayadacete  have  been  found  in  a 
fossil  state,  the  majority  of  which,  seven  species,  bear  so  close  a resemblance  to 
the  existing  genus  Zostera,  that  they  have  been  called  Zosterites : one  is  so  simi- 
lar to  the  modern  Caulinia  that  it  has  been  named  Caulinites ; and  the  other, 
concerning  which  there  is  a doubt  whether  it  should  be  associated  with  the  Nay- 
adaceae  or  A I ism  i me,  is  considered  by  Brongniart  so  like  the  linear-leaved  pota- 
mogetons,  that  he  has  converted  the  original  name,  Phyllites,  into  Potamo- 
phyllites. 

(1341.)  Of  the  Acorince  no  traces  have  hitherto  been  found  in  a fossil  state. 

(1342.)  Excepting  the  doubtful  Phyllites  [§  1340],  the  Alisminct  would  appear 
to  have  been  without  representatives  in  the  earlier  ages  of  the  world. 
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(1343.)  Paleoxyris,  a fossil  discovered  in  the  new  red  sandstone,  has  been  so 
named  from  its  resemblance  to  the  modern  genus  Xyris ; its  relation,  however,  is 
not  unquestionable.  Should  its  presumed  affinity  be  correct,  it  will  be  the  only 
representative  of  the  Epbemerin;e  at  present  known. 

(1344.)  Of  the  former  prevalence  of  the  LiliaciniE,  especially  of  the  types 
Asphodelaceae  and  Smilaceae,  abundant  testimony  is  at  command.  Vestiges  of  the 
latter  occur  in  the  slate,  the  green  and  variegated  sandstone,  and  the  tertiary 
strata.  The  Bucklandia  is  a fossil  stem,  covered  with  fibres  and  the  bases  of  non- 
amplexicaul  leaves:  perhaps  it  belonged  to  a forerunner  of  our  Dracaense  or 
Xanthorrhceae,  as  it  is  evident  that  the  leaves  were  not  amplexicaul,  and  the  pe- 
tioles distinct  at  the  base.  And  Clathraria,  one  species  of  which  has  been  found  in 
the  green  sand-stone,  is  another  stem  that,  notwithstanding  the  union  of  the  bases 
of  the  leafstalks,  is  apparently  allied  to  Xanthorrhcea.  The  two  fossil  species  of 
Convallarites  claim  kindred  with  our  present  Convallariae ; but  the  immediate 
affinities  of  Antholithes  is  not  so  clear. 

The  only  representative  of  the  Smilaceae  yet  discovered  is  the  Smilacites  has- 
tata  of  the  lower  fresh-water  formation. 

(1345.)  The  indications  of  the  Musales  are  very  few,  and  those  confined  to 
the  types  of  a single  section,  viz.  the  Scitamins ; of  the  others  no  traces  have 
hitherto  been  found.  The  Cannophyllites,  referred  to  the  Marantace*.  is  a 
fossil  of  the  coal  strata,  but  found  in  a bed  of  more  recent  date  than  the  old  and 
principal  formation.  Two  species  of  fruit  have  also  been  discovered  in  the  coal- 
measures,  which  are  believed  to  have  belonged  to  some  pristine  Musaceous  plants, 
and  hence  have  been  called  Musocarpum  prismaticum  and  M.  difforme.  Amo- 
mocarpum,  found  in  the  tertiary  series,  is  supposed  to  be  the  fruit  of  a plant 
related  to  the  Zingiberacese ; but  Trigonocarpum,  of  which  five  species  occur  in 
the  coal  beds,  although  bearing  the  impress  of  the  Palmares,  does  not  afford 
means  to  trace  its  affinities  further. 

(1346.)  The  Palms  alone  now  remain  to  be  considered,  and  of  them  the 
stems,  leaves,  and  fruit,  have  been  discovered  in  a fossil  state.  The  leaves  are 
found  chiefly  in  the  coal  formation,  the  stem  and  some  leaves  in  the  London  and 
plastic  clay,  a few  leaves  in  the  lower  fresh-water  formation,  and  the  rest,  with 
the  fruit,  in  various  parts  of  the  tertiary  series. 

(1347.)  The  successive  geological  epochs  in  which  the  several  strata  forming 
the  crust  of  the  earth  were  deposited,  may  be  considered  in  some  measure  as  equi- 
valent to  the  various  parallels  of  latitude  that  mark  the  zones  and  climates  of  the 
present  surface ; and  hence,  in  the  geological  survey,  besides  the  local  distribution 
of  the  fossil  remains  analogous  to  the  topography  of  existing  orders,  it  is  essential 
that  the  fossil  floras  of  the  several  epochs  should  be  considered,  which  view,  in 
the  fossil  summary,  is  analogous  to  the  vegetable  statistics  of  the  several  zones. 

(1348.)  From  the  transition  series,  in  which  both  marine  Algae  and  various 
ferns  are  found,  the  Palmares  would  seem  to  be  altogether  absent. 

(1.349.)  Even  in  the  coal  measures,  where  the  fossil  remains  of  ferns  are  most 
abundant,  only  eighteen  species  (according  to  Brongniart’s  calculation,)  belonging 
to  this  class  have  been  discovered.  Of  these,  three  are  the  relics  of  true  palms, 
one  of  the  order  Musales,  and  fourteen,  the  immediate  affinities  of  which,  as  al- 
ready shewn,  are  somewhat  questionable,  although  no  doubt  exists  that  they  are 
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vestiges  of  plants  allied  to  the  Palmares,  and  in  all  probability  belonging  to  the 
groups  to  which  they  have  been  previously  referred. 

(1350.)  In  the  variegated  sandstones,  although  but  five  species  are  catalogued, 
remains  of  the  flowering  Endogense,  says  Brongniart,  are  more  numerous, 
better  characterized,  and  seem  to  shew,  by  the  varieties  of  their  forms,  that  they 
constituted  more  than  a fourth  part  of  the  species  of  that  epoch,  notwithstanding 
they  do  not  appear  to  have  formed  so  much  as  a fourteenth  part  of  the  flora  of  the 
coal  era. 

(1351.)  In  the  shelly  limestones  not  any  traces  of  these  plants  have  been  hi- 
therto discovered.  Indeed,  the  whole  of  the  upper  strata  of  the  secondary  series 
afford  but  few  fossil  remains  of  the  Palmares:  only  three  are  named  by  Brongniart, 
two  of  which  belong  to  the  Jura  limestone,  and  one  to  the  Stonesfield  slate. 

(1352.)  In  the  tertiary  beds  the  Palmares  again  predominate;  and,  although 
not  amounting  to  more  than  a fourth  part  of  the  Rosares,  or  angiospermous  Exo- 
genre,  they  are  in  greater  relative  proportion  in  this  epoch  than  any  other  class, 
save  the  one  referred  to,  and  hold  to  it  the  same  proportion  that  the  existing 
species  of  each  do  to  each  other  in  the  present  day. 

(1353.)  Exactly  as  it  occurs  with  the  other  classes,  so  it  is  found  with  the 
Palmares,  that  the  fossil  remains  in  the  upper  tertiary  beds  bear  the  closest  re- 
semblance on  the  whole  to  the  present  existing  race  of  plants:  for  example, 
several  species  of  Cocos  and  of  Flabellaria,  and  of  plants  so  like  Phoenix,  Zostera, 
and  Caulinia,  are  found,  that  they  have  been  absolutely  named  Phoenicites, 
Zosterites,  and  Caulinites.  Pandanocarpum  and  Amomocarpum  are  also  the 
fossils  of  this  epoch. 

(1354.)  In  the  fossil  Palmares  of  the  upper  secondary  strata  the  similitude  is 
less  close,  but  the  resemblance,  though  fainter,  when  traceable,  is  still  chiefly  to 
the  aquatic  Palmares,  or  to  those  especially  of  our  warmest  latitudes.  And  in 
the  coal  formation  this  tendency  is  still  more  notorious,  where  the  Musocarpa 
and  Sternlergia  alone  are  found,  along  with  Noeggerat/iia,  Zeugophyllites,  and 
Cannophy Kites,  and  the  Trigo7iocarpa,  the  affinities  of  which  with  existing  plants 
are  extremely  doubtful. 

(1355.)  It  will  hence  appear,  as  far  as  conclusions  may  be  drawn  from  the  evi- 
dence attainable  in  the  present  day,  which  it  is  confessed  as  yet  is  meagre,  that 
the  Palmares,  though  not  the  earliest,  were  among  the  earliest  plants  which  clothed 
the  surface  of  the  globe;  and,  although  bearing  but  a small  relative  proportion  to 
the  ferns  and  other  vegetables  which  purified  the  air  in  the  coal  epoch,  still  that 
they  can  be  traced  back  to  that  age  in  which  there  is  evidence  that  some  repre- 
sentatives of  the  noblest  tribes,  as  the  Palms  and  the  Bananas,  flourished. 

It  is  however  subsequent  to  that  period,  when,  as  already  shewn,  it  is  probable 
that  the  grand  operation  of  consolidating  the  atmospheric  charcoal  was  principally 
performed,  that  palms  and  their  allies  attained  their  greatest  relative  proportion, 
in  the  coal  era  being  not  more  than  one-fourteenth,  while  in  the  upper  secondary 
strata  they  formed  one-fifth,  and  in  the  tertiary  series  one-fourth  of  the  then 
existing  floras. 

(1356.)  These  geological  positions  are  in  strict  accordance  with  their  present 
geographical  distribution,  and  with  that  scheme  which  similar  geographical  and 
geological  researches  in  the  preceding  classes  have  indicated,  and  which,  analogous 
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investigations  into  the  physical  conditions  and  relations  of  the  succeeding  ones  will 
yet  more  fully  confirm.  Preparations  are  here  made  for  the  sustenance  of  amphi- 
bious and  terrestrial  animals,  and  especially  of  such  as  require  immense  supplies 
of  vegetable  food,  and  rather  browse  than  graze.  From  the  orders  to  which  they 
are  allied  none  of  the  fossil  Palmares  would  appear  to  have  been  poisonous  plants, 
none  of  (hem  even  suspected  to  have  been  deleterious ; but  all  of  them  wholesome, 
and  most  of  them  very  nutritious.  It  is  affirmed  by  practical  men  that  the  Musa. 
of  our  tropics  yield  at  least  twenty  times  as  much  human  food  from  a given  space 
as  corn  or  any  of  our  cereal  grasses  ; and  if  their  immense  leaves  be  taken  into  the 
calculation  as  fit  provender  for  brute  animals,  as  their  fruit  only  is  used  by  man, 
the  amount  would  greatly  be  increased. 

(1357.)  Grasses  however,  or  at  least  grass-leaved  Palmares,  may  have  been 
contemporaneous  with  the  other  orders,  some  of  the  fossils  called  Cyperites  and 
Poacites  being  found  in  the  coal  measures,  and  others,  as  the  Culmites  and  Endo- 
genites,  in  the  tertiary  series  ; but  it  is  evident,  both  from  the  direct  proofs  derived 
from  the  fossil  witnesses  which  science  has  summoned  to  her  council,  as  well  as 
from  the  indirect  testimony  afforded  by  the  well-known  uses,  habits,  and  functions 
of  such  plants,  that,  if  they  even  existed,  grasses  and  grass-leaved  vegetables  formed 
but  a very  small  relative  proportion  of  any  of  the  ancient  floras  of  the  world. 


(1358.)  The  Ferns,  the  Grasses,  and  the  Palms,  with  their 
respective  allies,  associated  to  form  the  classes  severally  named 
Filices,  Gramina,  and  Palmares,  although  differing  greatly  in 
many  particulars,  such  as  the  want  of  flowers,  the  want  of  perianth, 
and  the  suppression  of  glumes,  with  the  development  of  calyx  and 
corolla,  possess  various  characters  in  common  by  which  they  are 
strongly  contrasted  with  other  groups  of  classes,  and  are  associated 
to  form  a region  or  province.  Collectively  considered,  this  triple 
alliance  has  been  variously  named,  according  to  the  views  of  vari- 
ous systematic  writers  ; and  as  the  Ferns,  notwithstanding  their 
tubivascular  structure,  are  by  some  botanists  of  note  pertinaciously 
denominated  cellular  plants,  they  are  by  such  persons  excluded 
from  this  region,  and  combined  with  the  Mosses,  Flags,  and  Fungi, 
with  which  their  affinities  are  much  less  close.  Habit,  use,  ex- 
ternal form,  and  internal  structure,  all  proclaim  the  first  affinity 
of  the  Ferns  to  be  witli  the  arborescent  grasses  and  the  Palms; 
and  even  their  secondary  connexion  tends  rather  to  the  Pines  and 
Zamias,  than  to  any  class  or  order  of  the  Myeaffines.  Their  desti- 
tution of  flowers  is  in  fact  the  only  striking  feature  of  resemblance 
between  the  Filices  and  the  cellular  flowerless  plants:  while  the 
unstratified  tubivascular  stems  of  all,  the  jointed,  fistulose  stipitellse, 
siliceous  cuticle, and  coniferous  fructification  of  some;  and  the  solid 
fariniferous  stems  of  others,  with  circinnate  vernation,  or  congested 
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linear  foliage,  shew  very  strong  and  numerous  points  of  similitude 
between  their  several  orders,  and  those  of  the  Palmares,  Gramina, 
and  Pinares. 

(1359.)  Hence  it  will  be  evident  that  the  various  collective 
names  which  have  been  proposed  are  not  all  strictly  synonyms ; 
some  being  devised  for  the  purpose  of  including,  and  others  of  ex- 
cluding the  Ferns.  Thus  Monocotyledones,  or  Plantce  unilobatce, 
having  reference  to  the  embryo  of  the  seed-bearing  groups  alone, 
are  terms  applicable  to  the  Gramina  and  Palmares  only;  for  the 
cotyledon  in  these  plants  is  solitary,  or,  if  two  occur,  they  are  alter- 
nate : and  from  such  seeds,  especially  when  replete  with  albumen, 
having  been  called  grains,  the  plants  which  have  them  have  been 
termed  Graniferce. 

(1360.)  The  mode  of  germination  and  the  intimate  structure 
of  the  seed,  have  afforded  other  characteristics,  and  suggested 
another  name  ; for  in  these  plants  the  whole  surface  of  the  embryo 
is  undivided,  the  radicle  being  inclosed  in  a case,  the  coleorhize, 

1270,  h,]  through  which  it  bursts ; and  hence  the  term  endorliizce, 
which  is  far  better  and  more  correct  than  monocotyledones,  even 
when  applied  to  those  plants  alone  which  that  term  is  commonly 
employed  to  designate,  has  been  proposed  by  the  celebrated 
Richard. 

(1361.)  Again,  the  disposition  of  the  vessels  in  the  stems,  and 
their  distribution  in  the  leaves,  forming  veins,  are  peculiar.  The 
structure  is  not  homogeneous,  as  in  the  Mycaffines,  but  heteroge- 
neous, being  formed  of  tubes  and  cells ; yet  these  tubes  and  cells 
are  blended  and  mixed  together  in  one  mass,  and  there  is  no 
distinction  of  parts  for  the  ascent  or  descent  of  the  sap  ; in  short, 
no  old  or  heart-wood,  new  or  sap-wood,  bark,  pith,  &c.  disposed 
in  strata,  (as  will  be  found  in  the  following  region  ;)  hence  they 
have  been  called  unstratified  plants,  for  the  cellular  enchyma 
of  the  Mycaffines  and  the  vestigia  foliorum  of  the  palms,  do  not 
deserve  the  name  of  strata  any  more  than  the  hardened  external 
rings  found  in  their  stems,  in  each  of  which,  if  at  all  distinguish- 
able, those  very  parts  are  confounded  together,  viz.  bark  and  wood, 
that  in  stratified  plants  are  disposed  in  layers. 

(1362.)  The  foliage  in  these  unstratified  plants  appears  also  to 
be  rather  an  expansion  of  the  substance  of  the  stipe  than  an 
exsertion  of  a distinct  organ,  as  in  the  articulated  leaves  of  the 
Cresses,  and  their  allies  ( Crescaffines .)  Hence  the  veins  run 
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directly,  in  general,  from  the  base  to  the  apex  or  the  margin  of 
the  leaves,  without  any  anastomoses  or  reticulations.  A single 
terminal  bud  is  usually  alone  developed ; and  therefore,  when  a 
stem  is  formed,  it  is  commonly  unbranched  and  nearly  cylindrical. 

(1363.)  But  these  three  classes  are  characteristically  associated 
not  only  by  the  unstratified  structure  of  their  simple,  columnar, 
branchless  stems ; but  it  is  observable  that  the  oldest  parts  of  those 
which  are  perennial  are  situated  externally,  and  the  newer  fibres, 
by  which  the  vital  actions  of  the  plant  are  performed,  are  de- 
posited within  the  older  ones,  often  quite  in  the  middle  of  the 
stem,  so  that  the  centre  is  the  softest  and  the  most  energetically 
active ; the  outer  parts  the  oldest  and  the  hardest,  and  scarcely,  if 
at  all,  alive.  This  curious  mode  of  depositing  the  annual  growths 
which  is  prevalent  in  the  Palms , the  Grasses,  and  the  Ferns,  is 
diametrically  opposed  to  that  which  prevails  in  the  succeeding 
classes,  in  which,  as  will  hereafter  be  shewn,  the  annual  deposits 
take  place  externally.  Hence  these  three  classes  of  inside  growers 
have  been  termed  by  De  Candolle  Endogen*,  as  the  succeed- 
ing classes,  which  are  outside  growers,  have  been  named,  by  the 
same  distinguished  botanist,  Exogen.®. 

(1364.)  Although  this  is  the  general  law  of  their  increase,  nu- 
merous aberrations  prevail.  Thus,  in  Xanthorrhsea,  one  of  the 
Liliacinse,  and  decidedly  an  endogenous  plant,  the  walls  of  the 
stem  are  traversed  by  fibres  in  a radiating  form  proceeding  from 
the  circumference  towards  the  centre.  In  their  disposition  these 
rays  somewhat  resemble  a texture  called  the  medullary  rays  in  the 
Exogense  ; but  the  structures  of  the  two  are  very  different ; in 
Xanthorrhsea,  the  rays  consist  of  fibres  or  fascicles  of  tubes,  going 
to  nourish  and  support  the  leaves  which  crowd  thickly  the  outside 
of  the  stem  ; in  Cycas  and  the  rest  of  the  Pinares,  and  indeed,  in 
all  the  Crescaffines,  the  rays  are  formed  by  plates  of  cellular  sub- 
stance only,  running  in  a horizontal  direction,  and  the  individual 
cells  of  which  lie  partly  over  each  other,  constituting  that  form  of 
Enchyma  or  pulp,  which  has  received  the  name  of  muriform  tissue. 

(1365.)  Dracaena,  another  liliacinous  plant,  the  structure  of 
whose  unstratified  stem  would  decidedly  place  it  amongst  the 
Endogenae,  even  if  no  reference  were  made  to  its  foliage  and 
unilobate  or  monocotyledonous  seeds,  is  still  anything  but  strictly 
endogenous,  i.  e.  inside  growing.  Its  stem  is  branched,  is  not  cylin- 
drical, and  increases  in  girth  as  it  increases  in  age.  For,  according 
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to  the  description  of  Du  Petit  Thouars,  each  branch  is  connected 
with  the  stem  by  fascicles  of  fibres,  which,  instead  of  being  all  con- 
fined to  the  centre  of  a cylindrical  shaft,  force  themselves  between 
the  dense  woody  axis  or  column  which  at  first  is  formed,  and  the 
exterior  mass  of  pulp  or  enchyma,  and  produce  an  external  layer. 
But  this  layer,  as  to  its  contents,  is  still  unstratified,  and  though 
situated  outside  of  the  previous  deposits  of  vessels,  so  that  the  trunk 
increases  in  diameter,  and  much  of  the  newer  increments  are  exter- 
nal, still  it  differs  much  in  its  relative  position  from  any  annual 
stratum  in  the  Exogense,  and  thus  the  Dracaena,  if  not  a strictly 
endogenous  or  inside  growing,  but.  rather  an  exogenous  or  outside 
growing  plant,  is  nevertheless  virtually  the  same  with  the  former, 
and  differs  from  the  latter  in  every  essential  point. 

(1366.)  Pandanus  among  the  Typhince  is  another  celebrated 
exception,  both  in  its  growth  as  an  Endogenous  plant,  and  its 
evasion  of  the  limit  set  by  their  structure  to  the  duration  of  its 
allies.  The  pith-bearing  rushes,  the  branching  Asphodelacece,  and 
the  arborescent  Gramina,  with  their  tapering  non-columnar  stems, 
as  well  as  the  Smilacece,  Dioscoracece,  &c.  with  the  reticulate  or 
subreticulate  venation  of  their  leaves,  are  all  further  examples  of 
deviation  in  various  ways  from  the  strict  and  leading  characters  of 
the  group.  But  these  instances,  and  many  others  which  might  be 
adduced,  as  partially  abnormal  in  the  sections  to  which  they  be- 
long, are  possessed  of  a double  interest.  In  the  first  place  they 
are  important  when  considered  simply  as  gradations  towards  the 
structure  confirmed  in  the  third  great  region,  the  true  Exogence 
or  Crescaffines,  which  approach  them  by  the  Cycadacece  of  the 
Pinares,  immediately  to  be  described ; and  in  the  second,  as 
affording  ample  proof  that  no  one  character  is  so  universally  pre- 
sent in  this,  and  so  constantly  absent  from  other  groups,  as  to  form 
alone  a sufficient  and  satisfactory  diagnosis.  The  differential 
signs  of  natural  associations  are  necessarily  collective,  and  relative 
differences  often  depend  on  relatively  different  combinations  only ; 
therefore  one  or  other,  or  even  all  the  elements,  may  in  turn  be 
absent,  and  yet  the  concurrence  of  several,  or  of  the  majority,  be 
rightly  deemed  conclusive. 

(1367.)  Enclogence,  it  will  therefore  be  perceived,  is  not  a 
wholly  unobjectionable  term,  although  far  preferable  to  Endo- 
rhizce,  and  Monoeotyledoncs,  which  are  utterly  inapplicable  to 
this  region  when  it  includes  the  Ferns;  for,  notwithstanding  in 
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them  a preparation  for  flowering  and  rudiments  of  cotyledons 
exist,  these  parts  can  only  be  considered  in  them  as  the  sha- 
dows which  coming  events  have  cast  before ; and  hence  a 
name  derived  from  the  inevitable  tendency  of  the  endogenous 
structure,  viz.  the  term  or  limit  which  it  sets  to  the  existence 
of  the  plant,  is  here  proposed  in  its  stead.  This  tendency 
has  already  been  explained  [|  77 — 79],  and  the  adoption  of  the 
compound  word  Ter.maffines  in  preference  to  Termes,  has  also 
been  defended.  It  therefore  need  only  be  added,  that  this  more 
comprehensive  name  does  not  imply  any  error ; it  simply  states 
that  the  plants  included  possess  a structure  similar  to  those  which 
inevitably  perish  by  the  consolidation  of  their  cylindrical  stems, 
whether  they  may  by  some  abnormal  course  be  enabled,  as  in 
Pandanus  and  Dracaena,  to  escape  the  common  fate,  or  whether, 
as  in  many  annual  or  herbaceous  groups,  they  never  reach  the 
length  of  life,  to  feel  the  influence  of  the  relentless  band  which 
their  characteristic  structure  would,  if  they  lived  long  enough, 
year  by  year  confirm. 

(1368.)  The  progressive  gradations  of  structure  by  which  the 
types,  sections,  and  orders  included  in  the  several  classes  of  this 
region,  are  distinguished  from  each  other,  and  associated  to  form 
larger  and  larger  groups,  are,  as  already  explained,  relative  rather 
than  absolute  distinctions;  hence,  although  not  designed  for  an  index, 
a summary  conspectus  similar  to  that  which  concluded  the  history 
of  the  Mycaffin.es  may  be  useful,  as  contrasting  more  strongly  than 
any  other  means  could  do  the  various  stages  of  development. 

(1369.)  Of  necessity  the  chief  differential  characters  alone  are 
given  in  the  following  table,  but  as  it  is  intended  rather  to  illus- 
trate the  natural  series  of  evolutions  which  proceed  almost  unin- 
terruptedly from  one  stage  to  another  through  the  whole  vegetable 
kingdom,  than  to  subserve  the  purpose  of  an  artificial  clue,  con- 
stant references  should  be  made  to  the  preceding  pages,  for  more 
full  details  whenever  the  connexions  are  forgotten. 


GkamipJa.  r Graminales 
Glumose  flowering  en-  ' 
dogenae.  ( Cyperales 

Filices  ( Equisetalcs 

Flowerless  eudogen*.  ) vffiridales 

- bclaguialns. 


Palmares.  f fusales 

Non-glumose  flowering  J ^/'tu‘es 
endogeme.  ] ffincales 

C I ulmales 


Termaffines. 

Tubivascular  un- 
strati fled  endoge-  < 
nous  plants. 


FILICES.  GRAMINA.  PALMARES. 


482 


TliRMAFFINES 


Cla 


M US  ALES. 
Inferior  germen. 


Sections. 

Hydrocharin/k. 
Tripetalous,  exal- 
buminous. 

Orchidin^:. 
Gynandrous,  (al- 
buminous?) 

SCITAMINJB. 
Tri-hexa-petal- 
ous  fl.,  albumin- 
ous seeds,  peuni- 
nerved  leaves. 

Narcissin/k. 
Tri-hexapetftlons 
fl.,  seeds  albu- 
minous, leaves 
nervo-striftted. 

Taccin^r. 
Hexapetalous  fl., 
prumous  roots. 
Petiolate  leaves, 
albumin,  seeds. 


Liliacin.®. 
Hexapetalous  fl., 
albumin,  seeds. 


LILIALES. 
Perianth  petal oid,  J 
germen  superior,  ' 
ovules  marginal. 


JUNCALES.  j 
Per.  noue  or  glu--s 
maceous,  germen  i 
superior. 


ALISMIN/E. 
Seeds  exalbumin- 
ous,  embryo  un- 
cleft. 

EPHEMEKINj®. 

I Tripetalous  flow., 

L albumin,  seeds. 
r JUNCIN/E. 

I Glumaceousfl.,alb.  1 
seeds,  small  emb., 
central  placentae. 

NAYADIN.®. 

Seeds  exalbumin- 
ous. 


Acorin®.  } 
Spathaceous  and  / 

. albuminous.  5 

. Typhin®.  J 
I Ovary  solitary,  * 
I seeds  albumin  , / 

I leaves  entire  with  j 
V.  linear  veins. 

PALMALES.  Phcenicjn®. 

Arborescent  stems, rigid  divided  leaves, 
hexapetaloid  perianth,  superior  ger-  \ 
men,  median  ovules,  and  albuminous  F 
seeds. 

FESTI'CIN®.  I 
Arborescent  or  * 


herbaceous,  infl.  V* 
paniculate,  ten-  • 
dency  to  abortion  i 
in  upper  florets.  J 

Hollow  CUIIIIS,  . Panicin®. 
split  vaginae,  em-^  Inf.  spicate  or] 


GRAMIN  A LES. 

Round  articulated 
hollow  culms, 


liryo  outside  the  paniculate,  . 

albumen.  glumes  keel-less, 

tendency  to  abor-  i 
tiou  in  lower  I 
florets. 

Tritictn 
I Inf.  spicate. 

V custte 

CYPERALES. 

Angular,  solid,  f 

jointless  culms,  i V"1  lv*''1  ■'“*  . , ) 
entire  lenf-.r'  Flowers  separated  [ 

sheaths;  embryo',  CYPBIUN*. 
included  within  I 
the  albumen. 


ITICTN®.  } 

picate,  lo-  > 
i sessile.  j 


Caricin®. 


Flowers  uuited. 


EQUISETALKS.  Equisetin®.  V 

Leafless,  listulose,  articulate.  C 

PTERIJ1ALES.  r 1‘OLYPODIN*.  $ 

Folincrous  or  [ Thecas  annulate.  / 


frondose.  Dorsi- 
ferous. 


SELAG1NALES. 

Foliose,  not  aorsi 
ferous,  stems  so- 
lid, iuarticulttte- 


OSMUNDI N ®. 
Thccoe  exunnul. 

Lycopodin®. 
Concept.  dehis- 
cent, or  iuclosed 
within  the  bases 
of  the  leaves. 

MARSIL1N®. 
i oncept.  free  and 
indehiscent. 


Types. 

Vallisneriacece . 
Ilydrocharucete. 

StratiotacP(r. 
Orchidace.ee. 
Cypripediacece . 
A postasiacece. 

MarantacP(P. 
Zingiberacp.ee . 
Musacecc. 

Tridace ee. 
Bur  man  niacerc . 

A maryllac.ece . 
Bromeliacete. 

Dioscoraceec. 

Taccaceee. 

Smilaceee. 

Colchicacece. 

Liliacece. 

Asphodelaceee. 

Puntederiacece. 

Bntomaceee. 

Alismaceee. 

Epliemeraceee. 

Xyridacpo:. 

Aphyllanthaceee. 

Juncacpce. 

Restiaceee. 

J uncaginacece . 

P odostemaceee . 
Nayadacete. 

Lemnacece. 

Callacece. 

Oroniiacece. 

Typhaceee. 

Pandanaceee. 


Arpcaceee. 

Phcenicacece. 


Bambusacpce. 

Ortjzac.ete. 

Stipacece. 

Agrostidacrte. 

Avenaceee. 

Phalaridacete. 


Saccharaceee . 
Miliacete. 


Spartinacea. 

Jlordeaceic. 


Caricacete. 

Scirpacete. 

Papyrace<e. 


Equisptacea ’. 
Polypodiacpte. 

Aspidtacete. 

Glrtcheniacece. 

OsmundacPte. 

Ophioglossacetc. 

Lycnpndiacete. 

Isootacptr. 


Stam.  fl.  svnpetalous,  pistilliue  fl  apopet.  capsular. 
Fl.  apopetalous,  fruit  capsular,  leaves  with  trans- 
verse veins. 

Fl.  spathaceous,  apopet.  frt.  baccate,  Ivs.  sheathing. 
Monandrous  flowers,  one-celled  ovary. 

Diandrous  fl.,  one-celled  ovary. 

Di-triandrous  fl.,  three-celled  ovary. 

Monandrous,  stam.  lateral,  anther  one-celled. 
Monandrous,  stam.  median,  anther  two-celled. 
Pent,  hexandrous  spathaceous  flowers. 

Triandrous  fl.,  extrorse  anthers,  equitnnt  leaves. 
Tri-  hexapet.  fl.,  perianth  winged  or  hairy,  stara. 
mostly  six. 

Hexapet.  hexand.  fl.,  ensiform  non-equitnnt  leaves. 
Tripet.  hexandrous  fl.,  ovary  superior  or  inferior. 


Per.  subpetaloid,  fl.  separate. 

Per.  petaloid,  fl.  united,  testa  striate. 

Per.  subpetaloid,  fi.  separate  or  united,  anthers  iu- 
trorse,  testa  membranous.  [distinct. 

Fl.  hexandrous,  anthers  extrorse,  styles  tritid  or 
Fl.  hexand.,  anth.  introrse,  styles  connate,  testa 
soft  and  spongy. 

, anth.  introrse,  testae  black  and  brittle. 

Stamens  unequal,  perianth  irreg.  and  involute. 

Trophosperra  branched. 

Trophosperm  simple. 

Capsule  2,  3-celled,  placent.  central,  emb.  trochlear, 
remote. 

Caps.  3-valved,  1-celled,  parietal  placentae. 
Placentae  central,  emb.  included,  next  to  the  hilum. 

Emb.’  included  within  the  albu.  next  to  the  hilum. 
Embryo  lenticular,  excluded,  remote. 

Fl.  united,  glumaceous  or  achlamydeous,  seeds 
erect,  embryo  cleft. 

United  flowers,  polyspermous  capsules. 

Fl.  separated  and  achlamydeous,  carpels  1-seeded, 
ovules  pendulous. 

Fruit  dry,  capsular,  indehiscent,  axis  abortive. 

Fl.  achlamydeous,  fruit  fleshy. 

Fl.  united,  perianth  scaly. 

Ovules  pendulous,  leaves  unarmed,  anthers  clavate. 
Ovules  ascending,  leaves  armed. 


Spathes  when  present  complete. 

Spathes  numerous  and  incomplete. 

Locust*  many-flowered,  stamens  six,  style  single. 
Loc.  one-flowered,  glumes  distinct  and  keeled. 

Loc.  1,  2-flowered,  glumes  membranaceous,  iuferior 
glumelle  coriaceous. 

Loc.  1,  2-flowered,  glumes  and  glumelles  submemb. 
Loc.  2,  or  many-flowered,  stum.  3. 

Panicles  apiciforra,  loc.  1,  2-flowered,  glumes  keeled. 


Infl.  paniculate,  rarely  spiciforin,  loc.  1,  2-flowered, 
articulated. 

Infl.  spiciform,  loc.  1,  2-flowered,  non-articulate. 


Spikes  unilateral,  loc.  sessile  1,  2-fl’d.,  upper  impft. 
Spikes  congested,  locust*  sessile,  styles  two. 


Flowers  separated,  glumes  developed. 

Glumelles  pilose. 

Glumelles  ubsent. 


Leafless,  fistulose,  articulate,  frt.  in  terminal  spikes, 
ludusia  absent,  conceptacles  naked, 
ludusia  present,  conceptacles  stalked. 

Annuli  zonate,  concept,  sessile  or  subsessile. 
Conceptacles  one-valved  and  pellucid. 

Concept,  bivalved,  ndmtte,  coriaceous  opaque. 

Concept,  free,  axillary  dehiscent. 

Coucept.  iuclosed  within  the  bases  of  the  leaves. 


Marsi/pacatr. 

Salviniacete. 


Concept,  free  and  uniform. 

Concept,  free,  indehiscent,  of  two  kinds. 


OUTLINES  OF  PINAROLOGIA. 


(1370.)  The  Pine,  the  Cedar,  the  Cypress,  and  the  Yew, 
•with  other  less  familiar,  but  not  less  interesting  plants,  called 
Cycases  and  Zamias,  are  associated,  to  foim  a class  which  it  has 
been  proposed  to  denominate,  from  Zamia  and  Pinus,  the  Zapini, 
but  for  which  Pinares,  a word  derived  from  the  principal  and 
normal  genus,  is  perhaps  a preferable  name. 

(1371.)  This,  the  seventh  class  of  the  ascending  series,  is  the 
first  of  the  present  region,  which  comprehends  all  the  flowering 
stratified  plants;  plants  which  are  strongly  contrasted  with  those 
associated  in  the  preceding  one  by  their  normal  exogenous  growth; 
an  important  structural  peculiarity,  which,  from  its  not  fixing  any 
term  to  their  duration,  but  allowing  an  indefinite  increase,  has 
suggested  the  common  collective  name  Cress-allies  or  Cresc- 
affines. 

(1372.)  Two  orders  only  are  contained  in  the  class  Pinares; 
and  from  Zamia  and  Pinus , the  respective  normal  genera  of  each, 
they  have  been  named  the  Zamiales  and  Pineales. 

These  are  two  very  interesting  groups  of  plants,  for  a correct  knowledge  of 
which  the  world  is  chiefly  indebted  to  Brown,  Brongniart,  and  Richard.  They 
were  once  the  most  perplexing,  and  apparently  anomalous  productions  of  the  vege- 
table world,  being  never  associated,  but  the  latter  placed  sometimes  with  the  ferns, 
and  sometimes  with  the  palms.  Since,  however,  their  true  structure  has  been 
discovered,  they  have  formed,  together,  one  of  the  most  natural  classes  existing, 
and  become  a beautiful  transitional  series,  establishing  still  more  strongly  than 
heretofore  the  connexion  between  the  Pines  or  Fir-tribes  of  the  Crescafiincs  or 
Exogente,  and  the  Palms  and  Ferns  of  the  Termaffines  or  Endogente.  For,  not- 
withstanding the  change  in  their  systematic  arrangements,  which  a knowledge 
of  their  intimate  structure  has  entailed,  still  their  affinity  with  Ferns  and 
Palms  is  not  slight ; and  it  would  be  folly,  as  lately  has  been  too  common,  to 
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neglect  or  deny  their  several  points  of  similitude,  such  as  the  simple  stems, 
coronal  foliage,  and  circinnate  vernation  of  the  Zamiales  : to  say  nothing  of  the 
sporidiferous  fronds  and  terminal  fructification  of  the  ferns,  which  foreshadow 
the  cones,  with  the  rudimentary  stamina,  and  pistilla  and  naked  seeds  of  the 
whole  of  the  Pinares. 

(1373.)  In  Cycas  and  Zamia,  which,  with  the  fossil  ( Cycadeoidea  or)  Cycoi- 
dacece,  constitute  the  order  Zamiales,  one  bud  alone,  and  that  terminal,  is 
normally  developed.  In  the  axillee  of  the  leaves,  just  as  in  the  axillae  of  palm- 
leaves,  and  the  scales  of  bulbs,  other  rudimentary  gems  exist,  but  under  ordinary 
circumstances  they  remain  abortive.  By  art,  however,  these  buds  have  been 
excited,  and  the  plant  propagated  from  such  a scale ; and  further  observation 
may  not  improbably  reward  the  assiduous  for  their  trouble  by  discovering  a rami- 
fied Cycas  or  Zamia,  in  which,  as  in  the  Down  Palm,  they  are  naturally 
evolved. 

(1374.)  The  terminal  bud  in  the  Cycases  and  Zamias  [§  85,  c,  d,]  being 
alone  developed,  their  stems  of  course  are  simple,  like  the  stems  of  unbranch  id 
palms,  and  like  them  also  they  are  crowned- with  tufts  of  divided  leaves  called 
pinnato-sected  or  wing-cut.  The  venation  of  their  foliage  is  linear,  and  not 
reticulate  ; the  leaves  few  and  large  ; and,  when  they  fall,  the  stem  is  left  covered 
by  their  remains  or  scars.  These  are  all  points  of  strong  similitude  with  palms 
and  ferns : here,  however,  their  analogy  with  the  Palmce  ceases,  but  with  the 
Filices  they  have  one  more  character  in  common,  for  the  vernation  of  the  leaves 
is  circinnate,  like  that  of  the  fronds  of  ferns;  yet  not  bearing  the  fructification  on 
the  backs  of  expanded  peduncles,  as  in  the  Pteridales,  but  on  still  further  meta- 
morphosed organs,  and  in  congested  spikes  resembling  in  some  respects  the  cones 
of  the  Equiseta.  From  all  the  ferns,  notwithstanding  their  strong  similitude, 
they  are  however  distinguished  by  an  important  peculiarity,  which  brings  them 
back  much  closer  to  the  palms,  viz.  the  greater  development  of  stamina  and  pistils, 
and  the  formation  of  a cotyledonary  seed. 

(1375.)  The  organs  of  fructification  are  nevertheless  peculiar  to  this  order  and 
the  other  which  is  associated  with  it,  viz.  the  Pineales,  and  differ  greatly  both 
from  palms  and  every  other  vegetables  known,  and  in  their  organs  of  vegetation 
there  are  striking  peculiarities  also.  A section  of  the  stem  of  Cycas  or  of 
Zamia  [§  1376,  also  § 1393,]  shews,  instead  of  the  unstratified  textures  of  the 
Endogenous  plants,  a regular  series  of  concentric  woody  circles  formed  of  tubes 
and  cells,  surrounding  a central  pith,  and  surrounded  by  an  external  series  of 
different  form,  and  size,  and  thickness,  which  constitute  the  bark  or  cortex.  These 
strata  are  traversed  from  the  centre  to  the  circumference  by  medullary  rays  formed 
of  plates  of  muriform  tissue,  which  are  tracts  of  communication  from  the  outer  to 
the  inner  pulpy  strata,  or,  us  they  have  been  called,  the  internal  and  external 
piths. 

(1376.)  Each  layer  or  stratum  is  found  on  examination  to  consist  of  a series  of 
tubes  accompanied  by  a series  of  cells,  the  cells  in  the  wood  being  chiefly  within 
the  tubes,  the  cells  oi  the  bark  chiefly  without.  These  distinct  strata  consist  of 
structures  equivalent  to  those  which  in  palms  extend  from  the  terminal  buds  to 
the  roots  for  the  supply  of  nourishment  to  the  crown  of  leaves  and  fruit,  and  here 
they  perform  a similar  function ; but  the  buds  in  the  Pinares,  something  after  the 
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plan  of  Dracaena,  deposit  their  yearly  growths  external  to  the  older  parts ; not 
however  external  to  all,  but  exterior  to  the  old  wood  and  interior  to  the  old  bark, 
a layer  being  added,  annually  or  rather  by  each  crop  of  leaves,  to  each,  and  thus 
increasing  the  stems  in  diameter,  the  older  wood  receiving  the  name  of  duramen 
or  heart-wood,  the  newer  that  of  alburnum  or  sap-wood;  while  the  newer  bark 
i3  called  the  liber  and  the  older,  the  volumen. 


Anatomy  of  the  stem  of  Cycas  revoluta.  a.  Transverse  section 
of  half  the  stem.  ( a ) Medulla  or  central  cellular  tissue.  ( b ) Internal 

thicker  fibrous  zone.  (’6)  External  thinner  ditto,  (c)  Cortical  paren- 
chyma, external  cellular  tissue,  or  external  pith.  (<f)  Bases  of  petioles. 

(e)  Intercellular  canals.  (f)  Fascicles  of  fibres  passing  from  the 
external  zone  ('6)  to  the  petioles. 

b.  Longitudinal  section  of  stem  ; the  references  are  similar. 

c,  d.  Portions  of  the  longitudinal  and  transverse  sections  magnified; 
references  similar.  ( h , i)  Medullary  rays. 

(1377.)  In  the  Cycases  and  Zamias,  these  layers  are  often  peculiarly  distinct, 
placed  over  each  other  like  a series  of  cylinders,  and,  owing  to  the  abundance  of 
cellular  texture,  but  loosely  connected  together,  to  what  they  are,  in  comparison, 
with  their  allies,  the  Yews , the  Cedars,  Cypresses,  and  Firs. 

(1378.)  The  intimate  structure  of  the  vessels  in  this  class  associate  the  districts 
still  more  closely ; and,  as  if  to  mark  their  affinity  with  ferns,  the  spiral  tubes  are 
in  a very  imperfect  and  rudimentary  state ; in  some  they  are  so  few  in  number, 
that  their  presence  has  been  absolutely  denied.  And,  furthermore,  the  tubes  of 
the  wood  in  the  Pinares  are  distinguished  from  the  tubes  of  other  plants  by 
the  extraordinarily  large  disk-like  glunds  with  which  they  are  furnished,  [§  1379, 

A,  B,  G.] 
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(1379.)  Adolphe  Brongniart  has  published  in  the  xvith  volume  of  the  “ Annales 
des  Sciences  Naturelles,’’  a very  able  monograph  on  the  comparative  anatomy  of 
the  stems  of  Cycas  revoluta  and  Pinus  picea.  He  well  shews  by  extracts  from 
various  authors,  how  much  truth  is  obscured  by  undue  deference  to  authority, 


a.  Fibre  of  Cycas  magnified,  to  shew  the  union  of  parts  and  the 
apparent  pores  or  glandules.  b.  Several  fibres  taken  in  a direction 
parallel  to  the  medullary  rays.  c.  Fibres  separated  by  medullary 
rays.  («,  a ) The  fibres.  (4,  4)  The  medullary  rays.  d.  Transverse 
section  of  fibres  and  medullary  rays,  and  of  the  cells  of  the  cortical 
parenchyma  filled  with  fecula. 


Anatomy  of  Abies  picea.  e.  Transverse  section  of  a yearly  branch 
magnified.  r.  Longitudinal  section  of  the  same.  g.  Ditto  of 
ligneous  zone,  much  magnified.  (a)  Medullary  cellular  tissue. 
('4)  Fibrous  zone  of  wood.  (4)  Fibres  in  contact  with  the  medulla, 
which  have  been  considered  trachea;  on  account  of  the  transverse  stria*, 
(c)  Cortical  cellular  tissue  filled  with  green  granules,  (rf)  Decurrent 
bases  of  the  leaves,  (e)  Crypta;,  filled  with  resin.  (/)  Fibrous  zones 
of  bark.  ( g ) Incomplete  medullary  rays.  (The  same  letters  of  refer- 
ence apply  to  the  last  three  figures.) 


and  from  neglect  of  reference  to  nature.  For  although  Rheede,  in  his  Hortus 
Malabaricus,  had  figured  150  years  ago  the  stem  of  one  ot  these  plants  as  stratified, 
the  example  given  having  seven  zones,  modern  writers  of  the  highest  eminence, 
amongst  whom  the  two  Richards  may  be  mentioned,  have  uniformly  described 
the  intern, al  structure  to  be  unstratified,  and  similar  to  that  of  palms.  And  C. 
Richard,  in  his  valuable  Memoire  on  the  Cycadete,  says,  in  speaking  of  C.  cir- 
cinalis,  (p.  187,)  “ Arbor  . . . ligno  albicanti,  molli,  uti  in  arboribus  monocoty- 
ledonibus  disposito.”  And  Achille  Richard,  in  following  out  the  same  opinion, 
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adds,  “Ce  stipe  a la  forme  et  l'organisation  de  celui  des  Palmiers,  c’est-a-dire 
qu’il  se  compose  de  fibres  reunies  en  faisceaux,  et  eparses  au  milieu  du  tissu  cel- 
lulaire.” 

(1380.)  It  is  evident,  as  Brongniart  continues,  that  the  above  descriptions  are 
those  of  the  stem  of  the  Sagus  Rumphii,  or  some  true  palm  ; they  are  utterly 
inconsistent  with  the  structure  of  any  of  the  Zamiales.  It  is  however  extraor- 
dinary that  Rheede’s  figure  should  have  been  stigmatized  as  incorrect,  without 
examination,  when  it  could  so  easily  have  been  verified,  the  plants  being  cultivated 
in  almost  every  conservatory  in  Europe. 

(1381.)  Dr.  Buckland  was  one  of  the  first  to  indicate  the  true  structure  of  the 
Cycadece , in  his  examination  of  certain  fossil  plants,  the  natural  affinities  of 
which  he  was  anxious  to  establish,  and  which  he  has  shewn  to  be  allied  to  the 
Cycases,  and  hence  has  named  Cycadeoidea.  His  figures  are  given,  [in  § 1393;] 
but  they  are  far  less  satisfactory  and  copious  in  their  details  than  those  of 
Brongniart.  [§  1376  and  1379.] 

(1382.)  The  general  structure  of  the  Zamiales  and  Pineales,  as  associating 
them  with  the  other  Crescaffines,  has  now  been  described.  Their  chief  differ- 
ences have  been  ably  given  by  Brongniart:  he  says  the  Coniferae  differ  from  the 
true  dicotyledons,  by  the  nature  of  the  tissues  which  form  the  ligneous  strata  of 
their  stems. 

These  strata  are  scarcely  separated  into  distinct  fascicles,  as  the  medullary  rays 
are  very  narrow,  incomplete,  and  scarcely  visible.  [Vide  § 1379,  fig.  e,  f,  g.] 
The  fascicles  contain  only  one  kind  of  tissue,  consisting  of  elongated,  pyriform 
cellules,  all  alike,  analogous  in  their  form  to  those  which  compose  the  wood  of 
dicotyledons,  but  differing  by  their  large  glandular  disks,  whicli  have  been  mis- 
taken for  pores ; each  is  compassed  with  a border.  In  pine  wood  there  is 
found,  he  adds,  no  trace  of  porous  ducts,  or  false  tracheae,  which  are  so  common 
in  dicotyledons. 

He  likewise  believes  that  there  are  no  true  tracheae,  or  spiral  vessels,  in  these 
trees ; for  those  which  approach  the  nearest  to  them  in  appearance  are  not  capa- 
ble of  being  unrolled,  and  seem  to  be  only  a slight  modification  of  the  ordinary 
woody  fibre,  marked  by  transverse  lines. 

(1383.)  These  peculiarities,  which  distinguish  the  Coniferae  or  Pineales  from 
the  other  dicotyledons,  are  found  likewise,  with  some  modifications,  to  prevail  in 
the  Zamiales  also.  The  chief  differences  are  the  great  development  of  the  paren- 
chymatous system  in  the  Cycases,  while  it  is  small  in  relative  proportion  in  the 
Pineales ; the  medulla  oi  these  being  scarcely  visible,  and  the  medullary  rays 
imperfect,  while  in  those  the  pith  is  so  abundant,  that  it  is  extracted  for  econo- 
mical purposes,  and  used  as  sago.  The  cortical  parenchyma  is  in  a similar  way 
unequally  developed. 

The  ring  of  fibrous  tissue,  on  the  contrary,  which  forms  the  most  decided  wood 
of  the  Pineales,  is  as  it  were  degenerate  and  narrow  ; but  still  there  are  some  of 
the  Coniferae,  as  the  Gingko  biloba  or  Salisburia  adiantifolia,  in  which  the  cel- 
lular structure  is  more  developed,  and  the  woody  zone  less  evolved  ; thus  shewing 
an  approach  to  the  Zamiales. 

(1384.)  The  most  notable  difference,  however,  in  the  organization  of  a stem  of 
Cycas  and  a yearling  branch  of  Pine,  consists  in  the  presence  of  fibrous  liber  in 
the  latter,  which  fibres,  if  present,  are  not  obvious  in  the  former.  They  are,  it 
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is  true,  very  few  in  the  pines;  but  upon  this  difference  probably  depends  the 
difference  of  their  growth. 

(1385.)  Another  point  of  similitude  and  difference  also  deserves  mention,  viz. 
the  cryptae,  or  receptacles  for  proper  juice,  found  in  the  external  parenchyma:  in 
the  one  case  they  are  receptacles  of  gum  or  mucilage,  and  in  the  other  of  resin. 

The  two  orders  of  the  class  Pinares,  viz.  the  pines  (or  Pineales ),  and  the  Cy- 
cases  and  Zamias  (or  Zamiales),  including  in  the  latter  group  only  the  genera  just 
named,  and  in  the  former  the  yews,  firs,  cedars,  larches,  and  their  allies,  that 
have  already  been  shewn  to  agree  in  so  many  particulars,  exhibit  a still  further 
congruity  in  their  organs  of  fructification,  which  are  far  less  developed  than  in 
other  flowering  plants;  indeed,  but  little  raised  above  those  of  the  [jointed  ferns, 
or]  Equisetales.  For  in  both  the  spores  or  seeds  are  naked,  having  no  closed 
pericarps;  the  leaves  from  which  they  should  be  formed  being  contracted  into 
scales,  that  remain  open  and  expose  the  ovula  they  bear.  These  ovules,  however, 
are  frequently  invested  with  hardened  persistent  bracteae,  forming  a false  fruit 
called  a cone  or  strobile,  or  occasionally  becoming  more  or  less  succulent,  as  in 
the  miscalled  berries  of  the  juniper  ( Galbuhz ),  and  the  yew  ( Taxulce .) 

(1386.)  As  a practical  illustration  of  the  series  of  changes  which  naturally 
occur  in  the  several  groups  of  plants,  and  which  not  only  characterize  the 
various  classes  and  orders,  but  mark  the  successive  evolutions  of  structure,  a more 
beautiful  instance  can  scarcely  be  found  than  that  which  has  been  pointed  out 
by  Brown,  in  his  observations  on  the  seeds  and  organs  of  fructification  of  the 
Pinares. 

(1387.)  In  the  Ferns,  the  organs  of  reproduction  are  seated  either  in  concep- 
tacles  in  the  axilla;  of  the  leaves,  or  on  the  back  of  the  fronds,  often  contracted, 
as  in  Lomaria,  Osmunda,  Ophioglussum,  <fec.  [§  863,]  to  the  form  of  scales,  or 
sometimes  within  successive  whorls  of  scales,  forming  a spike  or  catkin,  as  in 
Equisetum,  [§  68,  n,]  where  rudimentary  ovules  and  stamina  are  supposed  to  exist. 
In  Zamia,  the  cones  are  formed  of  whorls  of  contracted  leaves,  bearing  in  the  one 
case  anthers,  or  perhaps  naked  pollen,  and  in  the  other  ovules,  the  carpellary 
leaves  on  which  they  are  borne  not  folding  together,  or  uniting  by  their  edges,  to 
form  a pericarp. 

(1388.)  In  the  Pineales,  the  leaves  which  form  the  strobiles  or  cones,  are 
more  fully  developed  than  those  which  constitute  the  ordinary  foliage  of  the 
plant.  They  are  collected  on  a common  elongated  receptacle,  or  rachis ; some 
are  evolved  as  bracleas,  and  others  as  antheriferous  and  ovuliferous  scales ; the 
ovules,  whether  few  or  many,  always  being  exposed,  and  receiving  the  influence 
of  the  pollen  immediately  through  the  foramen,  which  was  formerly  mistaken  for 
a sessile  stigma. 

(1389.)  In  the  capillary  leaves  of  the  Zamiales,  the  ordinarily  compound  fo- 
liage is  reduced  to  the  form  of  scales,  equivalent  to  those  which  result  from  the 
higher  development  of  the  simple  leaves  of  the  Pineales:  in  the  one  case,  an  extra 
evolution  ; in  the  other,  a reduction  being  required  to  bring  the  ovuliferous  scales 
to  the  same  condition.  Furthermore,  in  the  Zamiales  the  pollen  is  probably 
naked,  an  opinion  advocuted  by  Linnaeus;  but  in  the  Pineales  it  is  enclosed  in 
membranous  sacs,  although  the  scales  which  bear  it  are  scarcely  converted  into 
anthers. 

(1390.)  The  ovules  in  the  Pineales  are  furnished  with  one,  two,  or  even  (ac- 
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cording  to  Brown)  in  some  rave  cases,  with  three  tunics,  or  proper  seedcoats 
(testa  and  tegmen;)  and  the  embryo , accompanied  with  horny,  fleshy,  or  oily 
albumen,  possesses  two,  three,  four,  or  even  as  many  as  ten  cotyledons  ; and  the 
radicle,  instead  of  being  enclosed  within  a case,  through  which  it  bursts  in  ger- 
mination, as  in  the  Endogenee,  hence  called  also  Endorhize,  is  here  blended 
with  the  albumen,  and  undistinguishable  from  it;  and  therefore  it  is  that  these 
plants  have  been  termed  by  Richard  SynorhiztE. 

(139) .)  Their  many  cotyledons  have  given  them  in  part  the  name  of  Folycoty- 
ledones;  and,  from  their  destitution  of  pericarp,  they  have  been  termed 
Exogence  Gy*iiuospevyii(£  or  naked-seeded  plants,  to  contrast  them  with  the 
other  classes  in  which  seed-vessels  are  present,  and  which  are  hence  called 
Angiospermce. 

(1392.)  Differentially  considered,  the  Pinares  are  therefore 
scymnospermous  or  naked-seeded  Exogenae,  with  glanduliferous 
wood,  and  leaves  having  a linear  venation. 


ZAMIALES. 

(1393.)  This  order  includes  but  two,  or  at  the  most  three,  ge- 
nera, and  it  neither  requires  nor  admits  of  distribution  into  sec- 


a. 


a.  Zamia  horrida.  b.  Transverse  section  of  the  stem,  to  shew  its 
stratified  structure,  (a)  The  bases  of  the  leaves.  ( b ) The  bark. 
(c,  d)  The  new  and  old  wood,  (e)  The  voluminous  pith.  c.  Glan- 
duliferous [apparently  porous]  ducts.  d.  Section  of  Cycas  revoluta, 
in  possession  of  Dr.  Brown,  and  figured  by  Dr.  Buckland,  to  shew  its 
concentric  strata,  e.  Ditto  of  C.  circinalis ; the  Todda  panna  of  the 
Hortus  Malabaricus,  copied  from  Rheede,  shewing  seven  laminated 
circles. 
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tions;  for  two  of  the  genera,  viz.  Zamia  and  Arthrozamia,  differ 
so  little  that  they  are  most  frequently  united  into  a single  genus: 
and  Cycas  bears  so  much  similitude  to  both,  that  it  is  associated 
with  them  in  a common  type.  The  characters,  therefore,  of  the 
type  Cycadacece,  and  of  the  single  section  Cycadince,  differ  not 
from  those  of  the  order  Zamiales,  of  which  they  are  the  sole  con- 
tents. 

(1394.)  The  Zamiales  are  exotic  plants,  having,  as  already  observed,  very 
much  the  general  port  and  appearance  of  arboreous  ferns  or  palms.  [85,  c,  r> ; 
1393,  a.]  Their  stems  are  simple  and  branchless,  rough  with  the  scars  of  the 
successive  crops  of  frondlike  leaves,  which  are  pinnate,  and  have  a linear  vena- 
tion, the  vernation  being  gyrate.  The  flowers  are  constantly  dioecious;  the 
stamineous  ones  being  monandrous,  achlamydeous,  and  collected  into  aments, 
which  are  sometimes  very  large.  Each  flower  consists  of  a single  staminiferous 
leaf  or  scale,  not  formed  into  an  anther,  but  bearing  the  pollen  exposed  on  its 
under  surface,  and  associated  in  groups  occasionally  of  twos  or  threes,  but  gene- 
rally of  fours. 

The  pistilline  flowers  differ  in  their  modes  of  inflorescence.  In  Zamia  and 
Arthrozamia  they  are  collected  into  cones,  the  scales  of  which  are  thick  and  pel- 
tate, each  hearing  two  flowers  reversed.  In  Cycas,  the  inflorescence  somewhat 

Cycas  circinalis. 

a.  Stamineous  flowers. 

(a)  Entire  cone,  composed  of  antheriferous 
scales. 

(b)  Vertical  section,  to  shew  the  rachis  and 
exsertion  of  the  scales. 

(c)  A scale  detached,  shewing  the  surface. 

(d)  The  same,  shewing  its  extremity. 

(e)  Ditto,  shewing  the  polliniferous  surface. 

(f)  A cluster  of  pollen. 

b.  Pistilline  flowers. 

(а)  Rachis,  or  reduced  leaf,  hearing  naked 
ovules  on  its  edges. 

(б)  An  ovule  detached. 

(e)  A longitudinal  section  of  a seed,  shewing 

its  coat  and  stigma-like  foramen. 

(if)  Another  view  of  the  tubular  foramen. 

(e ) Embrj  o detached. 

(/)  A transverse,  (g)  a longitudinal  section 
of  the  seed,  shewing  the  embryo  within  the 
albumen. 


resembles  the  terminal  fructification  of  the  frondose  ferns,  the  flowers  being 
seated  in  depressions  on  the  edges  of  contracted  leaves  or  spadices,  which  thus 
assume  rather  the  functions  of  fronds  than  leaves. 
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Tbe  ovules  in  both  genera  are  naked,  i.  e.  are  destitute  of  pericarp,  the  carpel- 
lary  leaves  remaining  in  a rudimentary  state,  and  tbe  seeds  have  therefore  no 
proper  seed-vessel,  nor  any  further  covering  than  the  scale  to  which  they  are 
attached.  The  ovules  consist  of  a nucleus  and  one  coat  only;  the  embryo  is 
seated  in  the  midst  of  a fleshy  or  corneous  albumen,  and  consists  of  two  unequal 
cotyledons,  which  sometimes  cohere ; and  the  radicle  is  next  the  apex  of  the  seed, 
is  furnished  with  a long  funiculus,  and  united  to  the  albumen.  The  internal 
structure  of  the  stem  is  decidedly  exogenous,  the  strata  loosely  connected,  and 
with  much  cellular  structure  and  medulla.  The  ligneous  tubes  are  glanduliferous, 
and  apparently  perforated ; the  w'hole  of  the  plants  likewise  abound  with  farina 
and  mucilage,  and  are  devoid  of  resin. 

(1395.)  Differentially  considered,  the  Zamiales  are  Pinares  with 
simple  stems,  divided  leaves,  gyrate  vernation,  and  mucilaginous 
secretions. 


cycadin®. 

(1396.)  Cycadace®.  Only  five  species  of  Cycas  have  been  hitherto  discovered ; 
and  they  are  all  natives  of  warm  countries,  such  as  China,  Cochin-china,  Japan,  the 
Molucca  Islands,  New  Holland,  New  Ireland,  and  the  isles  of  the  South  Sea.  T.  wo 
of  them,  viz.  C.  circinalis  and  revoluta,  yield  abundance  of  sago ; that  from  the 
latter  is  very  much  esteemed  as  food,  and  the  plants  are  cultivated  in  China  and 
Japan  as  affording  a staple  article  of  diet : in  many  parts  the  pith  of  this  species,  or 
of  the  former,  is  the  chief  sustenance  of  the  native  Indians  for  three  or  four  months 
out  of  every  year.  The  fruit  is  also  eaten  in  the  Moluccas,  and  in  Japan  ; it  is 
however  necessary  to  have  it  roasted  or  prepared  in  some  similar  way,  as  when 
eaten  raw  it  is  very  astringent,  and  the  kernels  are  said  to  have  emetic  powers. 
Labardiere  states,  that  when  steeped  in  water  and  fermented,  a spirituous  liquor  is 
procured  from  the  fruit  of  the  Cycas  circinalis,  and  that  the  fruit-bearing  trees 
yield  a white  gum  something  like  gum  tragacanth,  but  more  soluble.  According 
to  the  experience  of  Captain  d’Urville,  it  would  appear  that  the  young  buds  or 
cabbages  of  these  palm-like  plants  are  deleterious,  for  he  states  that  two  ot  his 
sailors  were  poisoned  by  eating  one  of  them  when  in  New  Guinea. 

(1397.)  Seventeen  species  of  Zamia  and  Arthrozamia  have  already  been  disco- 
vered ; nine  of  which  differ  from  the  remaining  eight  in  having  the  foliola  articu- 
lated with  the  rachis  of  the  frondlike  midrib,  and  thus  constituting  the  genus  or 
subgenus  Arthrozamia  ; while  those  in  which  the  foliola  are  confluent  with  the 
rachis  form  the  genus  Zamia.  A further  difference  has  also  been  pointed  out, 
viz.  that  in  the  former  there  is  a preparation  in  the  rudimentary  stamen  to  form  a 
two-celled  anther,  while  in  the  latter  the  pollen  is  not  disposed  in  two-lobed 
masses. 

(1398.)  Zamia  Cafra  is  the  brood-boom  or  bread-tree,  of  the  Hottentots. 
Thunberg  first  noticed  the  profusion  of  pith  the  trunk  of  this  tree  contains  ; and 
Sparman  says  that  the  Cuffrarians  extract  this  sago- like  substance  and  bury  it 
wrapped  up  in  calf-skins  for  several  weeks,  by  which  it  becomes  much  softened, 
and  then,  when  kneaded  with  water,  they  make  it  into  bread. 

(1399.)  All  the  Zamiales  contain  mucilaginous  juices,  which,  in  their  natural 
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state,  have  a nauseous  odour  and  unpleasant  taste,  owing  to  a peculiar  extractive 
matter  that  is  readily  removed  by  steeping  in  water,  or  by  heat,  or  other  processes 
of  cookery,  when  they  form  agreeable  and  nutritious  food. 


PIHEALES. 

(1400.)  Although  varying  considerably  in  size,  some  being 
among  the  most  colossal  vegetables  known,  and  others  small 
shrubs,  the  Pineales  are  none  of  them  herbaceous,  but  all  arbores- 
cent ligneous  plants. 

Pinus  pinea. 


a,  a.  Staminiferous  ament.  (A)  A staminiferous  scale  isolated, 
and  viewed  from  above.  (c)  Reversed  view,  to  shew  the  anthers  and 
pollen,  (rf)  A seed  germinating,  (e)  Embryo,  to  shew  the  numerous 
cotyledons.  (/)  Section  of  a mature  seed-bearing  cone,  to  shew  the 
rachis,  the  scales  or  metamorphosed  leaves,  and  the  seeds. 

n.  Branch  bearing  cones  in  different  stages  of  development.  (a) 
Vertical  section  of  a young  pistilline  cone.  ( A ) The  carpellary  scale  iso- 
lated, to  shew  its  unclosed  state  and  the  two  uncovered  ovules  at  its  base. 
(c)  Side  view  ol  a carpellary  scale,  (d)  A longitudinal  section  of  the  same, 
(e)  Transverse  section.  (f ) Scale  detached  from  a ripe  cone,  shew- 
ing the  mature  seeds.  (g)  Seed  with  the  wing-like  scale  removed. 
(/*)  Nucleus  with  the  testa  removed.  (»,  k)  Vertical  and  transverse 
sections  of  the  seed,  to  shew  the  embryo  included  within  the  albumen. 
(/)  Ditto,  more  highly  magnified. 
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Contrary  to  the  normal  condition  of  the  Zamiales,  they  develop  many  buds,  and 
hence  their  stems  are  more  or  less  divided,  and  the  branches  oiten  numerous. 
Their  leaves  are  simple,  with  a linear  venation,  generally  acerose  or  lanceolate, 
and  for  the  most  part  persistent ; the  Larches  and  the  Gingko  being  the  only  ones 
which  are  not  evergreen.  The  foliage  is  sometimes  in  the  form  of  imbricate 
lanceolate  scales,  resembling  the  leaves  of  the  Lycopodiaceous  ferns ; at  others  the 
acerose  leaves  are  collected  into  fascicles  from  the  abortion  of  the  axis  of  the 
branch,  and  then  they  are  surrounded  by  a degenerate  primordial  leaf  in  the  form 
of  a scarious  sheath,  which  bears  some  analogy  to  the  reticulum  of  the  palms,  and 
the  ochre  a of  polygonaceous  plants.  The  flowers  are  separated,  either  monoecious 
or  dioecious,  and  generally  disposed  in  cones  or  catkins.  1 he  stamineous  flowers 
are  either  monandrous  or  monadelphous,  the  anthers  are  two  or  more  lobed,  with 
an  extrorse  dehiscence : the  stamens  shew  their  rudimentary  condition  by  fre- 
quently having  an  unconverted  portion  of  the  scaly  leaf  from  which  they  are 
formed  remaining  as  a crest.  In  the  pistilline  flowers  the  ovule  is  uncovered,  the 
pericarpial  leaf  being  either  as  in  the  solitary  flowers,  such  as  the  yew,  abortive, 
or,  as  in  the  coniferous  sections,  spread  open  in  the  form  of  a scale,  and  being 
destitute  of  style  and  stigma.  The  ovules  in  the  true  Conifer®  are  in  pairs  on 
the  face  of  the  pericarpial  scale,  and  inverted ; in  the  others  erect.  The  nucleus 
is  invested  with  one  or  two  membranes  which  remain  open  at  the  top,  so  that  the 
access  of  the  pollen  is  immediate.  The  fruit  consists  either  of  a solitary  naked 
seed  (Taxuie),  as  in  the  Yew,  or  of  a galbule,  as  in  the  Cypress,  or  of  a true  scaly 
cone,  as  in  Pinus.  The  seeds  have  a hard  crustaceous  testa,  sometimes  furnished 
with  awing,  and  the  embryo,  which  has  two  opposite,  or  from  two  to  ten  whorled 
cotyledons,  is  placed  in  the  midst  of  a fleshy  and  oily  albumen,  and  is  synoihizous, 
i.  e.  the  radicle  which  is  next  to  the  apex  of  the  seed  is  united  organically  to  the 
albumen.  [See  also  § 1394,  1431,  1441.] 

(1401.)  Hence  it  will  appear  that,  although  agreeing  in  nume- 
rous particulars  with  the  Zamiales,  this  order,  differentially  con- 
sidered, may  be  known  by  being  resinous  Pinares,  with  branched 
stems,  simple  leaves,  and  non-gyrate  vernation. 

(1402.)  The  elder  Richard,  who  published  a very  learned  dis- 
sertation on  these  plants,  has  distributed  the  order  into  three  sub- 
ordinate groups  or  sections,  which,  from  the  Fir,  the  Cypiess,  and 
the  Yew,  the  normal  genera  of  each,  have  been  called  respectively 
the  Abietin.e,  the  Cupressinje,  and  the  Taxing. 

(1403.)  In  the  AbietiNjE  are  included  all  the  genera  in  which 
the  pistilline  flowers  are  reversed,  and  whose  fruit  is  a true  scaly 

cone.  . ... 

(1404.)  In  the  Cupressin;e  are  found  all  those  Pineales  in  which 

the  pistilline  flowers  are  erect,  united  many  together  in  the  axillae 
of  scales,  which  are  few  in  number,  and  form  frequently  a fleshy 
galbulus. 

(1405.)  In  the  Taxing  are  comprehended  the  remaining  geneia 
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in  which  the  pistilline  flowers  are  distinct  from  each  other,  attached 
to  a scale  or  in  a cup ; and  the  fruit  a simple  naked  seed. 

ABIETIN.*. 

(1406.)  Linnaeus  blended  the  true  Pines,  the  Firs,  and  the 
Larches,  in  a single  genus.  The  propriety  of  this  union,  which  was 
however  always  questionable,  can  now  no  longer  be  defended,  and 
botanists  in  general  have  agreed  to  recognize  those  distinctions 
which  have  long  been  popularly  established.  The  Pini  of  Linnaeus 
are  therefore  now  distributed  into  the  genera  Abietes  (or  Firs), 
Pini  (or  Pines),  and  Larices  (or  Larches),  which,  with  Dammara, 
Araucaria , and  Belis,  form  the  section  Abietin.e,  and  they  differ 
so  little  from  each  other  in  essential  points  of  structure,  that  they 
are  all  associated  in  the  single  type  Pinacece. 

(1407.)  Pinaceje.  Some  of  these  plants  appear  to  have  originally  derived  their 
names  from  the  places  of  their  growth,  and,  being  mountain-trees,  were  called 
Pines,  from  the  Celtic  pin  or  pen,  a rock  or  hill ; like  as  our  towns,  Pen-ryn, 
Pen-rith,  Pen-maen;  and  the  Spanish  ones,  Penna-flor,  Penna-fiel,  and  others, 
have  been  so  called,  either  from  being  built  on  hills,  or  embosomed  in  the  moun- 
tains. And  this  word,  as  the  common  root,  can  be  traced  through  many  lan- 
guages : thus,  Pin  in  Armoric  and  modern  French,  Pino  in  Spanish  and  Italian, 
Peigne  in  Erse,  Pinna  in  Welsh,  Pinu  in  Anglo-Saxon,  Pine  in  English, 
Pyn-baum  in  German,  and  Pyn-boom  in  Dutch,  are  all  evidently  but  variations  of 
one  root.  Others,  as  Belis,  have  been  so  named  from  the  javelin-like  appear- 
ance of  their  leaves;  while  Abies  is  whimsically  conjectured  to  be  a derivative 
of  abeo,  to  depart;  an  ejaculation  of  wonder  at  the  extraordinary  height  these 
Firs  attain,  converted  into  a generic  name;  but  it  is  more  probably  a corruption 
of  the  Celtic  abetoa,  or  the  Greek  "ajSiog,  as  Hesycbius  calls  the  fir-tree  Af3iv. 

(1408.)  The  Firs  (Abietes),  are  at  once  distinguished  from  the  true  Pines  and 
Larches,  by  their  pyrimidal  growth  and  solitary  leaves ; as  well  as  by  the  scales 
of  the  cones  being  slender  and  rounded. 

(1409.)  The  species  associated  to  form  the  genus  Abies  are  distiibuted  into 
two  subgenera,  which  are  familiarly  known  as  the  Spruce  and  the  Silver  Firs. 
In  the  Silver  Firs  (Pieces),  the  leaves  are  all  turned  to  one  side  of  the  branches, 
while  in  the  Spruces  (Abietes),  they  are  spread  equally  all  round. 

(1410.)  The  most  important  species  of  spruce  firs  are  the  Norway  Spruce  (A. 
excelsa),  the  black  and  red  spruces  of  Canada  (A.  nigra  et  rubra),  and  the 
Douglas  spruce  ; the  A.  alba  and  orientatis  are  of  much  less  value,  the  timber 
being  of  inferior  quality,  untractable,  and  subject  to  the  worm  ; and  the  A.  Men- 
ziesii,  although  well  spoken  of,  has  not  been  hitherto  sufficiently  proved  to  be 
safely  recommended.  The  Canadians  procure  the  thread  with  which  they  sew 
together  the  birch-bark  their  canoes  are  made  of  from  the  root-fibres  of  the 
white  spruce,  and  with  its  resin  the  seams  are  rendered  water-tight.  The  bark 
of  this,  as  well  as  ol  other  species,  has  been  occasionally  used  for  tanning. 
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(1J11.)  The  black  ami  red  spruces,  which  are  believed  by  some  botanists  to  be 
merely  varieties  of  the  same  species,  afford  most  valuable  timber.  They  are 
natives  of  some  of  the  most  inhospitable  regions  of  North  America,  giving  them 
a dark  and  dismal  aspect,  whence  they  have  been  called  black  swamps,  or  black- 
wood  lands.  Vast  quantities  of  these  timbers  are  annually  exported  from  Canada 
to  Europe.  For  example,  in  one  year  (1831 ) there  were  shipped  at  Quebec 
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From  the  spray  of  these  firs  is  extracted  the  essence  called  spruce,  with  which 
that  wholesome  beverage,  spruce  beer,  is  made.  Lambert’s  informant  was  in  error 
when  he  stated  that  the  essence  of  spruce  is  procured  from  the  A.  alba,  the  leaves 
and  spray  of  that  fir  being  carefully  avoided  on  account  of  their  unpleasant  flavour. 
Fbe  roots  ol  both  the  black  and  red  spruces  are  used  as  well  as  those  of  the 
white,  as  thread,  by  the  Northern  Indians,  to  stitch  together  the  sheets  of  birch 
with  which  their  frail-looking  but  invaluable  canoes  are  built.  The  roots  merely 
require  splitting  when  too  thick,  and  after  moistening  are  twisted  into  thread, 
which  is  preferred  in  Canada  to  European  twine  and  cordage. 

The  Abies  Douglassi,  named  after  its  enterprising  discoverer,  is  a most  noble 
tree,  growing  to  the  height  of  from  150  to  180,  or  200  feet,  and  being  occasion- 
ally found  to  exceed  eight-and-forty  feet  in  circumference.  It  yields  abundance 
of  fine  clear  resin,  the  timber  is  heavy,  firm,  of  a dark  colour,  and  not  liable  to 
warp.  It  is  likewise  a very  quick  growing  tree,  hardy,  and,  by  the  praiseworthy 
exertions  of  the  Horticultural  Society,  it  will  no  doubt  be  common  in  a very  few 
years  in  British  forests  and  plantations. 

(1412.)  The  Norway  spruce  (A.  excelsa'),  supplies  in  Europe  the  place  which 
the  A.  nigra  and  rubra  fill  in  America.  They  chiefly  differ  in  aspect  from  the 
Norway  spruce  by  having  branches  which  spread  almost  horizontally,  while  those, 
of  European  species  are  pendent  or  incline  towards  the  earth.  This  fir  abounds 
in  the  north  of  Europe,  and  its  timber  is  exported  in  enormous  quantities  from  the 
various  parts  of  Russia,  Norway,  and  Denmark.  The  Christiana  deals  are  the 
most  esteemed,  and  bear  the  highest  price.  In  1828  we  imported  from  Norway, 
chiefly  from  Christiana  and  Bergen,  5170  battens  and  batten-ends;  11,229  deals 
and  deal-ends;  3721  masts,  yards,  <fec.  under  twelve  inches  diameter,  and  13,506 
loads  of  timber  eight  inches  square  or  upwards.  In  the  higher  latitudes  of  Siberia, 
where  this  spruce  abounds,  it  is  considered  by  the  wandering  tribes  as  a certain 
sign  of  the  presence  of  springs  of  fresh  water,  for,  according  to  Gmelin,  it  is  only 
met  with  in  the  neighbourhood  of  springs  or  in  moist  places. 

(1413.)  Ol  the  Silver  firs  ( Picea ),  the  most  important  species  are  the  A. 
lalsamea,  Canadensis,  nobilis,  and  Picea  or  pectinata.  The  A.  Smithiana,  or 
Indian  silver  fir,  is  chiefly  remarkable  for  its  enormous  size,  the  Abies  Brunoniana, 
from  its  leaves  being  peculiarly  deciduous,  which  is  rare  among  these  plants,  and 
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the  A.  religiosa,  which  i3  the  sacred  fir  of  Mexico,  from  its  branches  being  used  to 
adorn  churches  and  in  religious  ceremonies.  It  is  not  known  that  any  of  these 
ail'ord  valuable  timber  ; indeed,  the  wood  of  several  is  of  very  inferior  quality,  as 
is  also  that  of  Abies  Sibirica  'and  grandis,  the  latter  of  which  grows  to  the 
height  of  upwards  of  200  feet. 

(1414.)  From  the  A.  Webbiatia,  which  is  a native  of  Northern  India,  a purple 
pigment  resembling  indigo  is  extracted  ; it  is  there  called  Oumur.  The  bark  of 
the  A.  canadensis  is  more  valuable  than  its  wood ; the  latter  is  fit  only  for  the  fire, 
but  the  former  is  said  to  equal  oak -bark  in  its  tanning  powers.  In  Canada  and  the 
United  States  it  is  greatly  used,  and  even  preferred  to  oak-bark,  for  tanning  sole 
leather  ; but,  according  to  Mr.  Gould,  although  “ small  consignments  of  it  have 
occasionally  been  made  to  London,  the  tanners  could  not  be  induced  to  give 
it  a trial.”  Its  spray  yields  freely  the  essence  of  spruce. 

(1415.)  The  Abies  balsamea  or  balm  fir,  yields  the  famous  Canada  balsam. 
This  turpentine  or  balsam  is  found  in  the  numerous  cryptee  of  the  bark,  whence 
it  is  extracted  by  incision,  and  received  into  shells  or  cups.  When  I visited  the 
village  of  Indian  Lorette,  says  Mr.  Gould,  in  his  interesting  Essay  on  the  Pines  of 
Canada,  in  1828,  two  of  the  chiefs,  who  had  been  in  England  two  years  before, 
were  then  absent  collecting  it.  Perhaps  there  is  not  a better  varnish  for  water- 
colour painting  than  is  prepared  from  this  liquid  resin.  The  branches  of  this,  as 
well  as  of  the  hemlock  spruce,  are  used  by  the  Indian  and  Canadian  voyagers  to 
sleep  upon.  In  their  winter  journies  they  scrape  the  snow  together  with  their 
snow-shoes,  making  a kind  of  wall  on  each  side  of  their  lair,  and  then  strewing  the 
ground  with  branches,  wrap  themselves  in  their  blankets ; thus  defended,  they  sleep 
in  security  when  the  thermometer  is  many  degrees  below  zero.  In  this  way, 
between  two  Indians,  did  Captain  Thompson  sleep,  in  his  unsuccessful  attempts 
to  overtake  Captain  Franklin  in  his  arctic  journey.  This  is  one  of  the  few  firs  that 
will  bear  clipping  well,  and  hence  it  is  adapted  for  screens  and  hedges. 

(1416.)  The  Abies  picea  (or  Picea  pectinata),  is  the  sapin  of  the  French,  and, 
as  its  name  imports,  it  abounds  with  resin,  which  is  commonly  known  as  Burgundy 
pitch  and  Strasburgh  turpentine.  It  is  a very  handsome  tree,  and  is  probably 
the  Abies pulcherrima  of  Virgil ; for,  although  common  on  the  continent,  it  is  not 
a native  of  England  ; and  the  Abies  is  one  of  the  trees  which  Caesar  states  he  did 
not  find  in  Britain. 

(1417.)  The  Larches  ( Larices ),  are  scarcely  distinguishable  generically  from 
the  firs,  and  by  some  botanists  they  are  included  in  the  same  genus,  Abies,  of 
which  they  form  two  further  sections.  But  as  the  Larches  and  the  Cedars, 
although  they  agree  in  having  the  scales  of  the  cone  slender  and  rounded  like 
those  of  the  firs,  differ  in  the  fasciculate  arrangement  of  their  leaves,  and  in  the 
ovule  foramen  being  cleft  as  in  Pinas,  and  not  hemispherical  and  cupped  as  in 
Abies,  it  is  more  convenient  to  associate  them  as  a genus  or  subgenus,  thus  dis- 
tinguished from  the  firs  in  which  the  leaves  are  solitary. 

(1418.)  The  Larices  are  distributed  into  two  groups,  the  true  Larches,  in 
which  the  leaves  are  deciduous,  and  the  Cedars,  which  are  evergreen. 

(1419.)  The  common  larch  is  the  most  valuable  of  all  the  species  associated  to 
form  this  small  subgenus.  Larix pendula  is  chiefly  remarkable  for  the  graceful 
curve  its  leading  shoot  assumes,  drooping  towards  the  ground  when  about  fifteen 
or  twenty  feet  in  height,  and  forming  u natural  arch  of  extreme  elegance  and 
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beauty.  The  red  larch  (L.  micrucarpa),  is  a handsome  tree,  but  very  slow  in  its 
growth,  and  hence  not  so  well  suited  ns  the  common  species  for  profitable  plant- 
ing. Its  wood  is  dense  and  heavy,  so  that  it  will  scarcely  float  in  water.  The 
common  larch  ( L.  Europea),  is  a noble  and  hardy  tree,  growing  freely  on  the 
mountains  of  central  Europe,  and  even  as  far  north  as  Siberia.  It  seems  to 
delight  in  exposed  barren  situations;  and  in  Siberia  it  forms  vast  torests,  sparingly 
intermixed  with  firs  and  pines ; for,  contrary  to  the  habits  of  the  Norway  spruce, 
it  is  intolerant  of  wet  and  swampy  situations.  The  timber  of  the  larch  is  only 
second  in  value  to  that  of  the  naval  oak,  and  it  has  in  many  instances  superseded 


the  use  of  this  latter  wood,  being  much  superior  to  most  of  the  oak  of  foreign 
growth.  The  Dukes  of  Athol  have  planted  the  larch  very  extensively  atDunkeld, 
and  their  example  has  been  followed  by  many  patriotic  persons  in  various  parts  of 
the  British  isles.  The  larch  grows  freely  upon  some  of  our  most  exposed  and 
barren  lands,  forms  timber  rapidly,  and  is  one  of  the  most  profitable  forest-trees  ; 
for  some  grown  at  Dunkeld,  when  only  eighty  years  old,  yielded  each  six  loads  of 
the  finest  timber. 

(1420.)  Much  prejudice  has  existed  against  the  use  of  the  larch  in  ship- 
building; and  some  persons  have  not  scrupled  to  call  larch  vessels  “leather 
ships,”  and  “sailors’  coffins.”  But  the  following  statement,  given  by  Mr. 
Gould,  will  shew  that  such  notions  could  only  have  been  founded  upon  ignorance. 

“In  1809,  larch  timber,  grown  by  his  grace  the  Duke  of  Athol,  at  Dunkeld, 
was  first,  used  in  the  British  navy  at  Woolwich,  in  the  building  of  the  Serapis 


storeship,  the  Sybille  frigate,  the  bottom  of  a lighter,  and  for  piles  driven  into  the 
mud,  alternately  wet  and  dry;  and  in  all  these  situations  proved  a durable  wood. 
The  Athol,  of  twenty-eight  guns,  was  also  built  entirely  of  larch  timber  from  his 
Grace’s  estate  ; and  at  the  same  time  the  Niemen,  of  the  best  Riga.  After  their 
first  course  of  service,  on  being  examined,  the  Niemen  was  found  in  a decayed 
state,  and  condemned  accordingly ; whilst  the  Athol  was  again  put  into  commis- 
sion, and  is  at  this  time  (December,  1832,)  on  a voyage  to  the  West  Indies.  It 
was  also  remarked  that,  during  the  time  this  larch  timber  lay  in  Woolwich  dock- 
yard, exposed  to  the  weather,  neither  the  heart  nor  the  sapwood  were  in  the  least 
decomposed  ; nor  was  there  the  slightest  appearance  of  fungi  growing  upon  it.” 
(1421.)  The  bark  of  the  larch  is  nearly  as  valuable  to  the  tanner  as  that  of  the 
oak.  Venice  turpentine  is  the  produce  of  this  tree  ; it  also  yields  a gum  which 
is  known  as  that  of  Orembourg.  This  gum  is  said  to  issue  from  the  heart-wood, 
while  the  turpentine  comes  from  the  cryptse  of  the  bark  : it  is  wholly  soluble  in 
water,  like  gum  arabic,  and  supersedes  its  use  in  some  few  places.  The  mode  in 
which  this  substance  is  commonly  procured  is  remarkable.  It  occasionally  hap- 
pens that  whole  forests  of  larch,  in  different  parts  of  the  Russian  empire,  .are 
consumed  by  fire,  either  accidentally  or  wilfully  ignited.  During  the  combustion 
this  gummy  matter  issues  from  the  inner  parts  of  the  trunk  ; it  is  diligently  col- 
lected by  the  natives,  who  esteem  it  a delicate  fooft.  It  is  also  supposed  to  be  an 
antiscorbutic.  Exudations  also  are  found  on  these  firs  which  resemble  manna, 
instead  of  which  they  are  used,  under  the  name  of  manna  of  Briancon  ; but  this 
manna  is  said  not  to  have  more  than  half  the  cathartic  power  of  that  of  the  East. 

The  inner  bark,  when  boiled,  mixed  with  rye-flour,  and  buried  for  a lew  hours 


in  the  snow,  furnishes  the  hardy  Siberian  hunters  with  a ferment,  which  they  use 
instead  of  leaven,  when  that  substance  is  spoiled,  as  it  frequently  is,  by  the  seve- 
rity of  the  cold. 
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(1422.)  The  Cedars,  botanically  considered,  are  evergreen 
larches,  but  the  name  cedar  has  been  popularly  given  to  several 
other  trees  besides  those  to  which  it  of  right  belongs;  such  as  the 
Juniperus  virginiana,  Cypressus  thurifera,  and  even  the  Cedrela 
odorata.  The  cedar  of  Lebanon  {Larix  cedrus,  or  Cedrus  anti- 
quorum), is  the  most  celebrated  species;  and  next  to  it  the  sacred 
cedar  of  India,  (L.  Deodara.)  The  other  associated  species  are  but 
little  known;  they  are  the  L.  Kcempferi,  Thunbergii,  Torano, 
Araragi,  and  Momi : the  wood  of  the  latter  is  white,  and  is  much 
esteemed  on  account  of  the  fineness  of  its  grain. 

(1423.)  The  Deodara,  which  the  Hindoos  call  Devadara  or  God-tree,  is  a ma- 
jestic cedar,  which  they  hold  in  high  veneration.  Its  wood  is  said  to  be  extremely 
durable,  and  so  full  of  resin,  that  strips  of  it  are  used  instead  of  torches  and 
candles.  Spars  of  this  cedar,  in  a sound  condition,  have  been  taken  out  of 
Indian  temples,  known  to  have  been  built  from  two  to  four  hundred  years.  Mr. 
Lambert  says  its  wood  is  close-grained,  takes  an  excellent  polish,  and  is  perhaps 
one  of  the  most  valuable  of  the  pines;  certainly  much  more  valuable  than  the 
timber  of  the  cedar  of  Lebanon,  which  affords  only  an  inferior  sort  of  deal,  that 
is  very  destructible.  Cedar  wood  has  long  been  famed  for  its  durability  ; but  such 
enduring  timber  was,  it  is  confessed,  the  produce  of  other  trees.  Lambert  con- 
jectures that  it  was  the  wood  of  the  Cupressus  horizontalis  ; Sprengel  believes  it 
to  have  been  that  of  the  Juniperus  oxycedrus ; and  Mr.  Drummond  Hay  refers 
with  still  more  probability  to  the  Thuja  articulata,  which  affords  a beautiful, 
bard,  deep  brown,  and  almost  indestructible  timber.  James  II.,  when  Duke  of 
York,  had  a cedar  table  eighteen  feet  long  and  nine  feet  in  breadth. 

(1424.)  The  cedar  of  Lebanon,  though  not  a lofty,  is  a very  noble  tree;  its 
stupendous  arms,  each  exceeding  the  bulk  of  ordinary  forest-trees,  spreading 
abroad  on  every  side,  give  it  an  inexpressible  magnificence  of  port.  Mount 
Lebanon  and  the  range  of  Taurus  are  the  native  places  of  these  stately  plants ; 
but  they  grow  freely  in  Britain,  and  various  other  parts  of  temperate  Europe. 
This  tree,  which  has  been  well  called  “ the  glory  of  Lebanon,”  wTould  seem  to 
have  flourished  on  that  mountain  in  former  times  in  vast  abundance ; but,  from 
the  small  number  found  there  at  present,  it  is  conjectured  by  some  antiquarians 
that  they  have  never  recovered  the  inroads  which  were  made  upon  them  by 
Solomon  and  Hiram,  who  did  “all  his  desire  concerning  timber  of  cedar,  and  con- 
cerning timber  of  fir,”  and  who  had  “ fourscore  thousand  hewers  in  the  moun- 
tains,” besides  “ threescore  and  ten  thousand  who  bare  burdens;”  and  these  men 
hewed  “ the  cedar-trees  out  of  Lebanon,  and  brought  them  down  from  Lebanon 
to  the  sea.”  Some  venerable  ruins,  as  memorials  of  bygone  glory,  however,  yet 
remain,  although  they  are  so  much  lessened,  that,  as  Isaiah  says,  a child  may- 
number  them.  In  the  year  ld50,  Peter  Belon  counted  twenty-eight;  in  1609, 
Litgow  found  but  twenty-four ; in  1650,  Le  Gouz  reports  that  only  twenty-two 
were  left ; in  1699,  these,  according  to  Maundrel,  were  reduced  to  sixteen  ; and, 
in  1789,  Billardiere  states  that  seven  were  all  that  had  escaped  the  ravages  ot 
time.  Of  these  several  were  of  enormous  growth : according  to  Binot,  they 
raised  their  proud  summits  to  the  height  of  sixty,  eighty,  or  one  hundred  leet. 
Gabriel  Sionita  says  that  five  men  together  could  scarcely  fathom  the  trunk  ol 
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one  ; and  Mnundrel,  about  one  hundred  and  fifty  years  ago,  found  one  of  the 
largest,  then  quite  sound,  to  measure  twelve  yards  and  six  inches  in  girth.  These 
relics  of  past  ages,  these  memorials  of  the  glory  of  other  years,  are  now  preserved 
with  religious  strictness,  and  the  Maronites,  a sect  of  Christians  dwelling  on 
Mount  Lebanon,  celebrate  an  annual  festival  under  their  patriarchal  boughs,  which 
is  called  “ the  feast  of  cedars.” 

(1425.)  The  true  pines,  like  the  firs  and  larches,  have  been  dis- 
tributed into  three  subgeneric  groups,  differing  from  each  other  in 
the  number  of  leaves  enclosed  within  the  scarious  vagina  which  is 
common  to  the  whole,  and  by  the  presence  of  which,  as  well  as  by 
the  scales  of  the  cones  being  clavate  and  angular,  instead  of  round 
and  membranous,  the  Pint  are  distinguished  as  a genus  from  their 
associates,  the  Lances  and  Abietes. 

(1426.)  The  Scotch,1  the  Jersey,2  the  Corsican ,3 *  and  the  Aleppo ,* 
with  the  dwarf?  the  cluster ,6  and  the  stone7  pines,  are  examples 
of  the  Pinasteres,  or  those  in  which  the  leaves  are  found  in  pairs. 
Of  the  Tcedce,  or  three-leaved  pines,  the  frankincense* , the  fox- 
tail,* the  Canary ,10  the  swamp, a and  the  long-leavedf  are  the 
most  important  species.  Of  the  Strobi  or  five-leaved  pines,  the 
Weymouth,'1  the  Siberian,"  the  Nepal  excelsa  (Lambert’s),  and  the 
occidentals,  are  the  chief  at  present  known. 

(1427.)  The  Scotch  pine  (P.  sylvestris) , is  the  only  one  of  the 
genus  indigenous  to  Britain,  and  here  it  is  confined  naturally  to 
the  northern  parts  of  the  island.  At  Invercauld,  in  Inverness-shire, 
and  Gordon  Castle,  Aberdeenshire,  are  the  largest  and  finest  pine 
forests  in  the  country.  This  tree  is  a native  also  of  the  Alps,  and 
in  the  northern  parts  of  Europe  it  is  abundant,  forming  large 
woods  in  exposed  and  otherwise  barren  places.  It  will  grow  almost 
in  any  soil,  but  dry  highlands  are  most  favourable  to  the  develop- 
ment of  good  timber.  Two  varieties  of  this  pine  afford  the  white 
and  red  deal  of  commerce;  it  also  yields  abundance  of  turpentine, 
resin,  pitch,  and  tar.  The  resin  is  procured  by  wounding  the  tree, 
the  tar  by  distilling  the  wood,  especially  that  of  the  roots.  Next 
to  the  larch,  this  species  affords  the  most  valuable  and  useful 
timber.  Fir  wood  has  always  been  esteemed  for  the  manufacture 
of  musical  instruments,  and  it  is  from  the  timber  of  this  pine  that 
sounding  boards  and  the  breasts  of  violins  are  usually  made. 

(1428.)  The  bark-bread  ( bark-broed ),  of  the  Norwegians, 


1 P.  sylvestris 

5 P.  pumilio. 

9  P.  serotina. 

13  P.  strobus. 


2 P.  inops. 

8 1*.  pinaster. 

10  P.  canadensis. 

11  P.  cembra. 


3 P.  laricio. 

7 P.  pinea. 

11  P.  palustris. 


4 P.  halepensis. 
* P.  tafila. 

12  P.  longifolia. 
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which  Linnaeus  states  the  Laplanders  eat  during  a great  part  of 
the  winter,  and  sometimes  even  during  the  whole  year,  is  a pre- 
paration of  the  inner  bark  of  this  pine.  The  bark  for  bread- 
making is  selected  from  the  older  and  least  branching  trees,  for  the 
young  sprays  and  small  branches  contain  too  much  resin ; the 
alburnum  is  soft,  white,  fibrous,  and  succulent,  and  is  stored  up  at 
those  seasons  when  it  separates  easily  from  the  older  layers. 
When  the  natives  are  about  to  convert  it  into  bread,  it  is  slowly 
baked  on  the  coals,  and,  being  thus  rendered  hard  and  porous,  is 
ground  into  powder,  which,  when  kneaded  with  water,  is  made 
into  cakes.  The  outer  bark,  which  is  light,  is  used  by  the  fisher- 
men, instead  of  cork,  as  floats  for  their  nets.  The  young  shoots 
when  just  beginning  to  appear  are  collected  by  the  children  of  the 
peasants,  and  esteemed  as  food;  when  properly  prepared,  they  form 
a wholesome  and  agreeable  salad.  They  are  also  stored  as  winter 
fodder  for  the  rein-deer. 

(1429.)  The  Frankincense  or  loblolly  pine  (P.  Tceda),  overruns 
large  tracts  of  land  in  the  southern  parts  of  North  America:  it 
grows  freely  in  this  country,  and  its  timber  is  said  to  be  superior 
to  that  of  the  Scotch  species.  The  pitch  and  the  Jersey  pines  (P. 
rigida  et  inops,)  are  among  the  most  prolific  of  the  whole  in  tur- 
pentine and  resin : from  the  condensed  smoke  of  the  burnt  wood  of 
these,  as  well  as  of  other  species,  when  the  pitch  and  tar  have  been 
extracted,  lamp-black  is  procured.  Pitch  is  extensively  used  in 
shipbuilding,  and,  mixed  with  whale-oil,  it  forms  the  various  kinds 
of  anti-attrition  and  grease  for  cart  and  carriage  wheels. 

(1430.)  The  Strobi  are  splendid  trees;  and  one  of  the  most 
noble  is  the  Weymouth  pine.  It  grows  in  Canada  to  the  height  of 
150  or  200  feet,  and  is  often  found  fifteen  feet  in  circumference. 
Its  age  is  unknown:  1500  strata  have  been  counted  in  the  trunk 
of  one.  From  the  large  size  of  this  pine,  and  the  durability  and 
tractibility  of  its  wood,  enormous  quantities  are  converted  into  tim- 
ber. It  affords  the  largest  masts  for  our  men  of  war,  and  is  much 
esteemed  for  water  woodwork  and  water-courses.  The  almost 
impenetrable  forests  where  these  pines  abound  would  seem  to 
forbid  their  use  by  man;  but,  although  perhaps  not  one  in  ten 
thousand  of  the  trees,  as  they  naturally  grow,  is  fit  to  be  cut  even 
for  common  timber,  so  great  is  the  demand,  that  roads  of  consider- 
able length  are  made  through  the  woods,  for  the  purpose  of  con- 
veying the  timber  from  its  place  of  growth  to  the  nearest  river. 
Large  parties  of  men,  called  Lumberers,  are  engaged  in  these 
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enterprises:  each  gang,  from  thirty  to  fifty,  is  termed  a shanty , 
(from  the  French  chantier,)  and  requires  an  advance  of  from 
1500/.  to  2000/.  to  purchase  horses,  oxen,  and  provisions  for  men 
and  cattle  during  the  period  of  the  adventure;  for  they  are  gene- 
rally absent  for  seven  or  eight  months,  or  more,  in  desert  regions, 
where  no  help  is. 

(1431.)  P.  Lambertiana,  which  is  a native  of  California,  is  a 
very  majestic  tree.  One  blown  down,  that  Mr.  Douglas  measured, 
was  250  feet  long  and  fifty-seven  feet  nine  inches  in  circumference 
at  three  feet  from  the  root ; and  he  saw  some  of  the  same  pines 
then  standing  which  were  larger.  The  timber  is  light  and  soft, 
and  the  resin,  which  is  of  a fine  amber  colour,  becomes,  when  the 
wood  is  partly  burned,  converted  into  a sort  of  sugar,  for  which  it 
is  used  as  a substitute.  The  Canadian  pines  grow  to  a most  stu- 
pendous height.  Mr.  Cox  measured  one  whose  trunk  was  150  feet 
clear  of  branches,  and  the  whole  height  not  less  than  300  feet. 
This  monarch  of  the  woods  was  worthily  dignified  by  the  Canadians 
under  the  title  of  “ Le  Roi  de  Pins;"  but  Mr.  Cox  found  one  in 
Columbia  still  larger,  the  trunk  being  fifty-seven  feet  in  circum- 
ference, and  216  feet  clear  without  branches.  European  trees 
seldom  attain  so  immense  a magnitude;  but  the  Hedsor  yew 
[!$  1446]  is  upwards  of  eighty  feet  in  circumference;  and  Strabo 
mentions  a pine  upon  Mount  Ida  which  he  says  measured  twenty- 
four  feet  in  diameter.  The  seeds  of  P . Lambertiana  and  Cembru, 
as  well  as  those  of  other  species,  are  eaten,  and  in  some  places 
much  esteemed. 

(1432.)  The  New-Zealand  kawrie  ( Dammara  australis ),  the 
Norfolk-Island  pine  ( Araucaria  excelsa),  and  the  other  associated 
species  and  genera  included  in  this  type  and  section,  differ  not 
essentially  in  their  properties  and  uses  from  those  alieady  de- 
scribed. Some  of  them  are  immense  trees,  rising,  as  does  the 
kawrie,  to  the  height  of  two  hundred  feet,  and  furnishing  good 
timber.  These  are  indeed  what  the  poet  so  well  describes  as 
“ Vast  and  giant  models  of  their  kind, 

Which  in  far  distant  regions  of  the  globe 
Sequestered  stalk,  with  lifted  heads  on  high 
O’ertowering  Atlas.” 

The  Amboyna  pitch-tree  is  the  Dammara  orientulis;  the  fresh  fruit 
of  Araucaria  excelsa  is  eatable;  and  A.  imbricata  is  both  a curi- 
ous and  interesting  plant,  its  closely  imbricated  foliage  resembling 
a coat  of  mail. 
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CUPRESSIN*. 

(1433.)  Thujace.®.  The  land  of  the  Cypress  has  given  its  name  to  the  trees 

Junipcrus  communis. 

a.  Branch  bearing  pistilline  flowers. 

(a)  Stamineous  ament. 

(h)  Antheriferous  scale. 

(c)  Pistilline  ament. 

(d)  Vertical  section  of  the  same,  to  shew 
the  erect  ovules  within  the  superior  scales, 
the  stigma-like  foramina,  and  exposed 
nuclei. 

(e)  Ripe  fruit. 

(/)  Section,  to  shew  the  seeds. 

(gj  Seed  detached. 

(h,  i)  Sections  shewing  the  embryo  in- 
cluded within  the  albumen. 


(Cupressi,  Kvndpioooi),  which  chiefly  abound  in  its  forests,  as  well  ns  to  the 
metal  (Cuprum,  Kvirpiog),  which  was  first  extracted  from  its  veins. 

Cupressus,  and  its  allies,  Thuja,  T axodium,  Callitris,  and  Juniperus,  are  asso- 
ciated to  form  the  second  section  of  the  order  Pineales,  which,  from  the  first 
named  genus,  has  been  called  the  Cupressine ; and  from  the  second,  as  they  are 
all  included  in  a single  type,  this  type  has  been  termed  Thujace  a,. 

(1434.)  Thuja,  the  arbor  vitae,  or  tree  of  sacrifice,  was  originally  called  Thuya 
(Ova,  from  Ovoj),  as  its  wood,  from  the  pleasant  odour  it  gives  out  when  burned, 
was  frequently  used  in  sacrifices.  The  two  species  most  commonly  cultivated  in 
this  country  are  the  Chinese  and  the  American,  ( T.  orientalis  and  occidentalis.) 
Thuja  pendula  [§  51,  n],  from  its  sombre  foliage  and  drooping  boughs,  has  a very 
melancholy  aspect,  and  is  said  to  be  planted  by  the  Greeks  in  their  burial-grounds 
as  u symbol  of  mourning.  In  the  black  lands  of  the  Missisippi  (says  Mr.  Gould) 
there  are  immense  tracts  covered  with  the  Thuja  occidentalis,  than  which  no 
prospect  on  earth  can  be  more  gloomy.  It  might  have  been  supposed  that  the 
ancients  who  dedicated  the  Cypress  to  funeral  rites  had  seen  these  “ Dismal 
Swamps:”  nothing  so  forbidding  in  the  way  of  vegetation  exists  in  Europe. 

Here  the  Arbor  vitae  seldom  exceeds  the  size  of  a shrub,  but  in  moist  soils  it  be- 
comes a large  tree.  In  the  wet  clayey  regions  of  America,  especially  those  which 
are  subject  to  frequent  inundations,  it  becomes  a timber  tree,  and,  although  a light 
wood,  it  is  one  of  great  durability.  It  is  commonly  known  in  commerce  as  white 
cedar,  and  is  in  much  request  among  builders  for  cellar  beams  and  posts,  and  for 
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piles  in  wet  and  trying  situations.  1 1 seems  to  lie  a slow  growing  tree,  for  Michaux 
counted  277  concentric  circles  in  a stem  only  twenty-one  inches  in  diameter. 
The  smaller  branches  and  spray  are  made  into  besoms;  and  the  leaves  afford  a 
salve  which  the  Indians  prize  as  a cure  for  rheumatism.  Thuja  articulata  yields 
the  gum  sandrach  of  commerce  ; but  that  most  esteemed  is  an  exudation  of  the 
common  juniper.  Powdered  gum  sandrach  is  familiarly  known  as  pounce,  and  is 
used  for  the  purpose  of  preparing  parchment  for  the  pen. 

(1-435.)  Of  the  Junipers,  Lycia,  Sabina,  and  communis,  are  the  most  im- 
portant species.  J.  Bermudiana,  Barbadensis,  and  Virginiana,  are  also  valuable 
in  the  West  Indies,  as  affording  timber,  which  is  brought  to  this  country  under  the 
name  of  Bermudas  Cedar.  The  last  named  is  one  of  the  highest  timber  trees  of 
Jamaica ; it  yields  large  boards  of  a reddish  colour,  firm,  shining,  and  very  fragrant, 
and  is  hence  much  prized  by  cabinet-makers.  J.  lycia,  by  common  repute,  produces 
the  gum  Olibanum,  which  is  supposed  to  be  the  incense  of  the  ancients,  and  it  is 
one  of  the  gums  employed  by  the  Roman  Catholics  in  their  religious  ceremonies, 
and  used  frequently  to  cover  offensive  odours  in  sick  rooms.  Olibanum,  however, 
if  yielded  by  the  J.  lycia,  is  not  procured  from  it  alone,  another  plant,  the  Bos- 
ivellia  serrata,  being  referred  to  by  good  authority,  as  the  chief,  if  not  the  only 
source.  J.  Thurifera  does  not  deserve  its  name,  for  it  yields  no  frankincense  at  all. 

(1436.)  J.  sabina  is  a powerful  stimulant;  but,  although  recommended  as  a 
diaphoretic  and  emmenagogue,  yet  as  the  Malthusian  doctrines,  although  theo- 
retically commended,  are  not  practically  enforced,  it  is  seldom  used  except  in  the 
form  of  ointment  to  promote  the  discharge  from  blisters,  or  to  cleanse  foul  ulcers 
aud  other  unhealthy  sores.  The  expressed  juice  of  the  leaves  is  said  to  be 
serviceable  in  the  treatment  of  tinea  capitis. 

(1437.)  J.  communis,  our  only  indigenous  species,  grows  abundantly  in  most 
parte  of  Europe,  and  almost  in  any  soil;  granite  rocks  and  sandy  heaths,  and  fertile 
plains,  appear  almost  equal  to  this  plant.  It  is  obnoxious  to  the  growth  of  grass, 
none  in  general  being  found  beneath  it ; but  it  is  said  that  the  avena  pratensis 
will  in  turn  destroy  it.  The  wood  of  the  Juniper  is  hard  and  durable,  and  its 
bark  may  be  twisted  into  cables,  but  the  chief  use  of  the  plant  is  to  flavour  ardent 
spirits.  Hollands  owe  their  taste  to  the  so-called  berries  of  the  Juniper,  and 
English  gin  is  commonly  believed  to  be  flavoured  with  them  also;  but  it  is 
wholly  unconscious  of  their  presence,  the  British  manufacturers  of  that  ‘ cor- 
dial’ poison  being  content  with  the  substitution  of  oil  of  turpentine.  Juniper 
berries  are  stimulating  and  diuretic,  their  properties  depending  on  an  essential 
oil  which  they  contain : when  boiled  they  yield  a considerable  quantity  of  sugar  ; 
and  Linneus  states  that  such  a decoction,  when  fermented,  forms  a common  drink 
in  Sweden.  From  six  to  eight  hundred  tons  are  annually  imported  into  this 
country,  but  the  oppressive  duty  to  which  they  are  subject,  full  100  per  cent., 
limits  their  consumption. 

(1438.)  From  cypresses  growing  most  freely  and  luxuriantly  in  the  Mediter- 
ranean isles,  the  temperature  of  which,  from  their  situation,  is  remarkably  equable, 
and  the  climate  mild  and  healthy,  these  trees  were  formerly  supposed  to  conduce 
to  the  salubrity  of  those  countries,  by  purifying  and  renovating  fbe  air.  Hence 
consumptive  persons  were  sent  to  Candia  and  Cyprus,  as  places  out  of  Attica 
where  they  had  less  chance  to  die.  But,  although  labouring  in  the  common 
occupation  of  withdrawing  charcoal  from  the  atmosphere,  there  is  no  evidence 
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that  the  cypress  is  more  active  than  the  other  Pineales,  although  it  is  not  im- 
probable that  the  plants  included  in  this  order  are,  and  have  been,  more  energetic 
than  any  others  save  the  Ferns. 

(1439.,)  Both  the  leaves  and  the  fruit  of  the  cypress  are  bitter  and  astringent, 
and  in  old  times  were  medicinally  employed.  Galen  recommended  their  use  to 
restrain  various  fluxes ; but  in  Ihe  present  day  they  are  fallen  into  utter  neglect. 
The  common  cypress  has  always  been  a favorite  ornament  in  gardens,  and  the 
weeping  cypress,  from  its  melancholy  aspect,  devoted  to  the  fellowship  of  the 
tomb.  Its  wood  is  not  liable  to  be  attacked  by  worms,  and  its  durability  is  pro- 
verbial. Hence,  according  to  Thucydides,  the  Athenians  buried  the  bodies  of  their 
heroes  in  coffins  of  cypress  wood,  and  from  it,  as  not  being  subject  to  decay, 
they  also  made  the  statues  of  their  gods. 

The  Cupressus  Thyoides  of  North  America  is  there  called  the  white  cedar,  and 
it  would  seem  that  the  timber  of  the  European  cypresses  have  often  been  likewise 
thus  mis-named,  which  error  may  have  led  to  a similar  endurance  being  ascribed 
to  the  cedar  which  it  does  not  in  truth  deserve.  Thus  Horace,  in  accordance 
with  the  popular  opinion,  attributes  to  its  oil  the  power  of  ensuring  durability  : 

“ speramus  carmina  fingi 

Posse  linenda  cedro  et  lsevi  servanda  cupresso.” 

The  imperishable  chests  that  contain  the  Egyptian  mummies  were  made  of 
cypress  wood,  and  the  gates  of  St.  Peter’s  church  at  Rome,  which  lasted  from  the 
time  of  Constantine  to  that  of  Pope  Eugene  IV.  viz.  eleven  hundred  years,  were 
formed  of  the  same  materials,  and  had  during  that  lengthened  period  suffered  no 
decay. 

(1440.)  The  cypress  often  attains  a very  large  size  ; in  Crete,  Malta,  and  some 
parts  of  the  Levant,  it  forms  a common  timber.  In  America  also  some  examples 
are  on  record  in  which  these  trees  have  reached  a most  enormous  magnitude. 
Thus,  at  Atlixo,  there  is  a very  ancient  and  remarkable  cypress  which  is  said  to 
measure  not  less  than  seventy-six  feet  in  circumference.  The  trunk  is  hollow, 
and  the  diameter  measured  inside  is  fifteen  feet.  But  even  this  cypress,  large  as 
it  is,  shrinks  almost  into  insignificance  when  compared  with  some  individuals  of 
an  allied  genus,  now  called  Taxodium  or  Schubertia,  the  Cupressus  disticha  of 
Linneus. 

(1441.)  The  Taxodium  is  a native  of  America,  growing  abundantly  in  the 
southern  parts  of  the  United  States,  and  likewise  in  Mexico.  In  the  gardens  of 
Chapultepec  is  one  called  the  Cypress  of  Montezuma,  which  was  in  full  vigour 
when  that  prince  was  on  the  throne,  in  the  year  1520.  It  is  now  forty-one  feet 
in  girth,  and  apparently  only  in  its  prime.  But  another,  far  more  remark-worthy,  is 
described  by  Exter,  as  standing  in  the  burial-ground  of  Santa  Maria  de  Tesla, 
which  the  inhabitants  of  Oaxaca  call  Sabino.  There  are  several  noble  trees  in 
the  same  place  ; the  largest,  however,  is  the  vegetable  wonder,  measuring  1 1 “ feet 
ten  inches  (French)  in  circumference,  thirty-seven  feet  and  a half  in  diameter, 
and  about  one  hundred  feet  in  height.  This  patriarch  of  the  woods  was  men- 
tioned by  Cortez,  who  encamped  his  little  army  beneath  its  shade ; and  it  is 
regarded  with  reverence  almost  approaching  to  religious  veneration  by  the  native 
Mexicans.  The  height  at  which  the  admeasurements  were  taken  is  not  mentioned ; 
but,  supposing  them  taken  on  Ihe  ground-level,  there  are  several  Taxodia  men- 
tioned by  Michaux,  as  growing  in  the  Floridns  ami  Louisiana,  which  would  nearly 
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equal  the  great  tree  of  Oaxaca  : for  he  says  they  gave  forty  feet  in  girth  above  a 
conical  base  three  or  four  times  us  large  as  the  columnar  trunk.  The  mean  age 
of  the  Taxodia  has  been  calculated  to  be  from  4000  to  6000  years  ; and  if  such 
computations  be  correct,  which  however  is  more  than  doubtful,  the  great  tree  of 
Oaxaca  may  be  coeval  with  the  creation.  Or,  as  the  poet  says, 

« Its  cold  and  lengthened  tracts  of  shade 

Rose  on  the  day  when  sun  and  stars  were  made.” 

TAXING. 

(1442.)  Taxace^e.  As  in  the  two  previous  instances,  the  genera 
included  in  the  section  Taxince  are  all  associated  to  form  a 
single  type,  which,  from  the  normal  genus,  is  named  Taxaceae. 
There  are,  however,  observable  in  this  group  three  diversities  of 
foliage,  which,  although  perhaps  not  sufficiently  important  to  be 
made  typical  characters,  may  be  allowed  to  indicate  three  subtypes. 
Thus,  in  the  Yew  ( Taxus ),  and  its  immediate  allies,  the  leaves  are 
acerose,  in  Salisburia  they  are  flat  and  expanded,  and  in  Ephedra 
they  are  absent ; which  variations  may  be  taken  as  the  differential 
characters  of  the  Taxidce,  Salisburidce , and  Epliedridce. 

(1443.)  The  yew,  of  which  we  have  but  one,  or  at  the  most  two,  known 
European  species,  was  formerly,  before  the  invention  of  fire-arms,  a most  important 

Taxus  baccata. 

b.  Branch  with  fruit,  and  shewing  the 
simple  acerose  leaves. 

(a)  Stamineous  ament  reduced  to  a mo- 
nadelphous  cluster. 

( b , e)  Upper  and  under  view  of  the 
peltate  antheriferous  scale. 

(rf)  Pistilline  cone  reduced  to  a single 
flower. 

(e)  Longitudinal  section,  shewing  the 
naked  ovule,  the  foramen,  and  the  invest- 
ing scales. 

(/)  Scales  removed. 

( g ) Ripe  fruit,  shewing  the  ovules  and 
half  the  succulent  cupule,  (or  arillus  ?) 

(h)  Section  of  the  seed. 

(»)  The  nucleus. 

(&)  Section,  to  shew  the  embryo  within 
the  albumen. 

(0  The  embryo  removed. 


tree,  as  affording  bows  for  our  warriors ; indeed,  its  very  name,  Taxus,  is  said  to 
be  derived  from  To£ov,  a bow ; but  yew  is  evidently  a corruption  of  the  Saxon  iw, 
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green,  and  alludes  to  Its  sempervirence.  So  great  was  the  demand  for  yew  in 
the  days  of  archery,  that  various  laws  were  enacted  concerning  it  from  the  time 
of  the  fourth  Edward  to  the  reign  of  Elizabeth.  As  our  native  produce  could 
not  supply  the  vast  demand,  it  was  imported  in  large  quantities  from  abroad  ; and 
ships  trading  to  Venice  were  obliged  to  bring  ten  bow-staves  along  with  every 
butt  of  malmsey.  The  skill  in  the  use  of  the  long-bow  was  the  proud  distinction 
of  the  English  yeoman,  and  it  was  his  boast  that  none  but  an  Englishman  could 
bend  that  powerful  weapon.  By  a statute  of  the  fifth  year  of  Edward  the  Third, 
every  Englishman,  and  Irishman  dwelling  with  Englishmen,  was  directed  to  have 
a bow  of  bis  own  height;  and  it  has  been  supposed  that,  to  supply  these  arms,  the 
yew  trees  so  common  in  our  churchyards  were  planted.  This  is,  however,  most 
unlikely,  for  in  the  first  place  the  supply,  from  such  sources,  would  have  been  far 
too  scanty,  and  in  the  second,  it  is  well  known  that  the  yew  was  in  ancient  times 
dedicated  to  religious  purposes.  Ray  says  it  was  planted  by  our  ancestors,  in 
churchyards,  because  as  an  evergreen  it  was  thought  to  be  a symbol  of  that  im- 
mortality the  dead  hoped  to  enjoy.  Branches  of  yew  were  likewise  carried  over 
the  dead  by  the  mourners,  and  thrown  into  the  grave  for  the  coffin  to  rest  upon. 
The  yew  tree  was  also  consecrated  by  the  priests ; and,  by  an  extract  from  the 
ancient  laws  of  Wales,  it  appears  that  the  performance  of  the  ceremony  raised  its 
value  from  fifteenpence  to  twenty  shillings. 

(1442.)  The  jew  is  one  of  the  most  tonsile  trees  we  have  ; and  hence,  when  the 
formal  systems  of  horticulture  were  in  vogue,  yew  hedges  and  yew  images 
were  in  great  repute.  Few  vestiges  of  this  perversion  of  taste  remain  ; be- 
tween Henley  and  Oxford,  however,  there  are  two  yew  trees  cut  into  the  form  of 
peacocks,  and  in  Bedfont  churchyard  there  are  two  others,  which  have  now  been 
upwards  of  a century  and  a quarter  reduced  to  such  an  unnatural  condition,  their 
yearly  shoots  being  annually  clipped  off ; and  there  is  no  chance  of  escape  for 
these  metamorphosed  trees,  an  annuity  having  been  left  by  some  eccentric  person 
to  keep  these  yews  thus  cut  for  ever. 

(1445.)  The  wood  of  the  yew  is  hard,  heavy,  and  extremely  durable.  It  is 
peculiarly  adapted  for  floodgates,  mill-dams,  and  other  works  in  exposed  and  trj  ing 
situations.  Its  knots,  veins,  and  red  colour,  also  render  it  a favorite  with  the 
turner  and  cabinet-maker. 

(1446.)  The  yew  is  a very  long-lived  tree,  and  often  attains  an  enormous  mag- 
nitude. One  in  Braburne  churchyard,  in  Kent,  was  nearly  twenty  feet  in  dia- 
meter; and  at  Sutton,  near  Winchester,  there  was  (to  use  Evelyn’s  quaint 
language,)  “such  another  monster.”  The  Crowhurst  yew,  near  Hastings, 
is  thirty  feet  in  circumference.  The  Fortingal  yew,  in  Perthshire,  when  seen 
by  Pennant,  although  reduced  to  a mere  shell,  was  alive,  and  measured  fifty-six 
and  a half  feet  in  circumference,  or  about  eighteen  feet  in  diameter;  but  in  the 
woods  of  Cliel’den  there  are  some  still  more  extraordinary  remains  of  these  trees; 
and  one,  called  the  Iledsor  J'ew,  still  in  health  and  vigorous,  that  measures  twenty- 
seven  feet  in  diameter,  or  about  eighty-one  feet  in  girth. 

( 1 447 . ) The  succulent  coat  ot  the  yew-berrj7  has  a sweet  and  sickly  taste ; it  is, 
however,  wholly  innoxious,  although  the  seeds  are  said  to  be  unwholesome.  The 
leaves  also  are  poisonous,  at  least  to  some  animals ; for,  notwithstanding  deer, 
sheep,  and  gouts,  are  said  to  be  able  to  feed  on  them  with  impunity,  a very  small 
quantity  taken  as  lood  will  destroy  both  cows  and  horses.  Several  fatal  accidents, 
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shewing  the  poisonous  properties  of  the  yew-leaves,  have  within  a short  time  oc- 
curred : in  one  of  these,  three  horses,  taken  to  be  sold  at  a country  fair,  were 
tethered  to  the  churchyard  railings,  over  which  some  yew-boughs  hung.  The 
horses  ate  the  leaves,  and  they  all  three  were  killed  by  their  repast. 

(1448.)  On  the  authority  of  an  Italian  physician,  it  is  stated  that  the  yew- 
leaves,  when  administered  in  small  doses  to  man,  have  a power  similar  to  that  of 
digitalis  over  the  action  of  the  heart  and  arteries,  reducing  the  circulation,  and,  if 
persisted  in  for  too  long  a time,  or  given  in  too  large  doses,  to  be  as  certainly 
fatal  as  foxglove.  Yew  is  however  reported  to  have  one  decided  advantage  over 
digitalis,  by  its  effects  not  accumulating  in  the  system  ; so  that  it  is  a much  more 
manageable  and  equally  efficient  remedy.  Such  being  the  case,  it  is  to  be  re- 
o-retted  that  it  has  not  been  introduced  into  the  British  lists  of  medicines. 

(1449.)  The  fruit  of  Podocarpus  nereifolius  is  said  to  be  eatable,  as  is  also 
tbat  of  the  Gingko  ( Salisburia  adiantifolia.)  The  pulpy  covering  of  the  seed  in 
this  latter  is,  when  ripe,  of  a bright  yellow  colour  externally,  with  an  inner,  white, 
fleshy,  juicy  pulp.  The  kernel  is  white,  rather  firm  and  sweet,  bitter  if  eaten 
raw,  but  agreeable  in  flavour  when  roasted.  Dr.  Abel  informs  us  that  he  saw 
the  fruit  exposed  for  sale  in  the  markets  of  China.  It  is  a peculiarly  interesting 
plant,  as  shewing,  by  the  expansion  of  its  leaves,  an  approach  to  the  following 
class,  as  well  as  by  their  form  and  venation  to  the  Adianta  of  the  ferns. 


I 


Salisburia  adiantifolia. 

a.  Terminal  whorl  of  aments,  with  a 
central  tuft  of  leaves. 

(a)  Ament. 

(5)  Pendent  stamen. 

b.  Cutting,  to  shew  the  bilobed  leaves, 
with  linear  dichotomous  venation. 


(1450.)  Ephedra,  which  concludes  this  class,  is  still  more  interesting  than 
Salisburia  as  an  osculant  genus ; for  the  branches  and  branchlets  are  jointed,  as 
they  will  be  found  to  be  in  Casuarina,  of  the  Querneales,  and  also,  as  they  have 
already  been  described  to  be,  in  the  Equisetine  ferns.  [§  896. J Indeed,  Irom 

2 


508 


OUTLINES  OF  PINAROLOGIA. 


its  great  resemblance  to  these  plants,  it  has  usurped  their  old  Greek  name ; for 
Ephedra  originally  belonged  to  the  horse-tails,  us  Hippuris  to  the  mare-tails, 
and  of  it  Equisetum  is  but  the  Latin  version.  Ephedra  monostachya  abounds 


Ephedra  monostachya. 

c.  Cutting,  to  shew  the  leafless  articu- 
late branches,  with  nodal  sheaths. 

(a)  A joint,  with  its  sheath. 

(5)  An  ament. 

(c)  A flower  separated,  to  shew  its 
scales. 

( d ) Monadelphous  stamens,  denuded. 


in  Siberia;  and  E.  distachya  occurs  both  in  France  and  in  the  southern 
parts  of  Russia.  On  the  shores  of  the  Mediterranean  their  berry-like  fruits  are 
called  “raisins  de  mer,”  and  they  are  considered  both  tonic  and  febrifuge.  In 
Hungary  and  Siberia  the  fruit  of  the  E.  monostachya  is  eaten  as  a luxury  ; and 
Gmelin  states  that,  in  his  travels,  he  was  only  too  happy  when  he  found  them. 
Carver  mentions  another  species  of  Ephedra,  found  on  the  borders  of  Lake 
Michigan,  in  the  country  of  the  Chippeway  Indians,  that  bears  fruit  as  large  as  a 
marble,  and  is  called  “ the  sand-cherry.”  He  says  these  are  much  relished  by  the 
French,  who  preserve  them  in  brandy,  and  make  a sort  of  ratafie. 

(1451.)  Here  concludes  the  general  outline  of  the  Pinares  or  gymnospermous 
exogenous  dicotyledons ; but,  besides  these,  which  are  well  ascertained  to  have 
naked  seeds,  upon  which  character  the  class  is  chiefly,  although  not  wholly  esta- 
blished, Dr.  Brown  believes  that  even  Gnetum,  of  which  Than  of  Aublet  is  a 
species,  has  a similar  conformation,  and,  although  the  seeds  have  three  coats,  that 
they  are  destitute  of  a true  pericarpium.  If  further  investigations  should  confirm 
this  belief,  then  Gnetum,  from  its  extreme  difference  of  habit,  will  become  the 
representative  of  another  type  or  section,  connecting  the  Pineales  still  more  closely 
to  the  other  Crescaffmes,  and  which  might  be  called  the  Gnetine, ; but,  as  bota- 
nists have  in  general  regarded  one  at  least  of  tin  coats  referred  to  as  a pericar- 
pium, it  would  not  be  expedient  at  present  to  disturb  the  ordinary  arrangement, 
nor,  without  more  extended  investigations,  to  associate  these  plants  with  the 
Pineales. 
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(1452).  This  summary  outline  of  the  most  important  genera  included  in  the 
several  types  and  sections,  is  closed,  as  usual,  with  a 


TABULAR  CONSPECTUS  OF  THE  CLASS. 


PINARES 

1392 


5 

t 


rTaxin®,  Taxace®  (1405) 

Pi neales  < Cupressin®,  Thujace®  (1404) 
1401  Abietin®,  Pinace®  (1403) 

Zamiales  Cycadin®,  Cycadace®  (1395) 


GEOGRAPHICAL  DISTRIBUTION  OF  THE  PINARES. 

(1453.)  From  the  colossal  size  and  majestic  port  of  the  majority  of  the  trees 
included  in  this  class,  they  form  a striking  and  characteristic  feature  in  the 
vegetation  of  all  countries  in  which  they  abound,  and  their  distribution  is  nearly 
universal.  But  their  prominent  station  is  attributable  rather  to  the  peculiarity  of 
their  aspect,  and  the  multitude  of  xistent  individuals,  than  to  their  number  of 
species  and  genera,  which  is  much  less  than  the  average  proportion. 

(1454.)  Topographically  considered,  the  two  orders  included  in  this  class  differ 
greatly  in  their  range;  for,  while  some  of  the  Pineales  are  polar  plants,  extending 
to  the  regions  of  perpetual  snow,  the  few  Zamiales  with  which  we  are  acquainted, 
like  the  palms  and  arboreous  ferns,  that  in  habit  they  so  much  resemble,  are  ex- 
clusively the  natives  of  warm  latitudes,  and  scarcely  to  be  found  without  the 
tropics. 

(1455.)  China,  Cochin-China,  the  East  Indies,  New  Holland,  the  Moluccas, 
and  Japan,  are  the  countries  to  which  the  several  species  of  Cycas  are  indigenous. 
C.  revoluta  has  the  most  northern  habitat  of  the  whole  ; but  Japan,  in  which  it 
occurs,  has  a climate  almost  peculiar  to  itself:  and  is  much  more  tropical  in  its 
temperature  than  in  its  latitude. 

(1456.)  The  Zamice  and  Arthrozamia.  are  so  diverse  in  their  distribution,  that 
it  is  fortunate  subgeneric  distinctions  are  indicated  by  their  structure.  The  true 
Zamitz  are  denizens  of  the  Old,  the  Arthrozamia:  of  the  New  World.  Hispaniola, 
Florida,  and  the  various  West  Indian  Islands,  w'ith  the  tropical  regions  of  Conti- 
nental America,  are  the  native  habitats  of  the  species  muricata,  furf uracea, 
debilis,  integrifolia,  media,  pygmtza,  tenuis,  angustifolia,  and  pumila ; the 
foliola  of  which  are  articulated  to  therachis  or  midrib  of  the  leaf:  while  of  the 
true  Zamiaz  none  are  found  in  the  Western  hemisphere;  but  the  majority  of  the 
species  belong  to  Madagascar  and  Southern  Africa,  especially  to  the  neighbour- 
hood of  the  Cape  of  Good  Hope ; one  only,  Z.  spiralis,  having  been  discovered 
in  New  Holland.  It  is  remarkable,  that,  although  the  American  Arthrozamice 
are  all  tropical,  none  of  the  true  Zamicz  are  found  in  the  equinoctial  regions  of 
Africa,  notwithstanding  they  are  natives  of  the  southern  parts  of  the  Peninsula 
and  of  the  island  of  Madagascar. 

(1457.)  The  three  types  or  sections  of  the  order  Pineales  have  each  a nearly 
equal  extent  of  distribution,  the  difference  of  habitat  occurring  rather  among 
the  species  and  genera  than  among  the  larger  groups.  Of  the  three,  the  Abietin® 
may  have  perhaps  rather  the  most  northern  and  southern  range,  but  at  the  same 
time  several  of  the  tropical  genera  and  species  belong  to  this  section ; while  the 
Cupressina  and  Taxing,  are  chiefly  extratropical,  and  found  for  the  most  part  in 
the  temperate  regions. 

(1458.)  Dummara  Australis  and  Araucaria  Druziliensis,  are  among  the  few 
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tropical  species  of  the  Abietinee,  to  which  may  be  added  the  Cetlrus  deodara  of 
Hindoostan,  as  well  as  the  other  pines  of  India,  several  of  which,  however,  from 
their  altitude  if  not  latitude,  verge  in  climate  towards  the  temperate  zones. 

(1459.)  The  Cedar,  the  Aleppo,  the  Cluster,  and  the  Stone-pines,  are  natives 
of  the  south  of  Europe  : Pinus  maritima,  Laricio,  and  Romana,  of  Italy  and  the 
shores  and  islands  of  the  Mediterranean;  while  the  majority  of  the  Pines,  Firs, 
and  Larches,  are  most  common  in  the  northern  parts  of  the  temperate  and  in  the 
frigid  zones,  of  either  hemisphere.  Thus  Abies  excelsa  occurs  in  Norway, 
Sweden,  and  Arctic  Russia.  A.  nigra,  rubra,  alba,  Douglassii,  and  Canadensis, 
in  North  America;  the  Common  Larch  in  the  northern  parts  of  Continental 
Europe,  even  extending  to  Siberia;  and  the  red  and  black  Larches  in  North 
America. 

(1460.)  Of  the  true  Pines,  the  Scotch,  the  pigmy,  and  the  Siberia  stone,  are  all 
northern  plants  in  the  Old  World,  while  P.  strobus,  Banksiana , palustris,  and 
others,  overspread  parallel  latitudes  in  America,  reaching  as  far  north  as  Hud- 
son’s Bay.  A.  alba  was  the  most  northerly  seen  in  Franklin’s  polar  journey. 

(1461.)  Of  the  Cupressine,  Taxodium,  which  is  found  in  Mexico,  and  Cu- 
pressus,  several  species  of  which  are  natives  of  Goa,  Nepaul,  Candia,  and  Japan, 
are  the  least  northern  genera.  The  Junipers  and  Thujas,  although  a few,  as  the 
Barbadoes  and  Bermudas  cedars,  are  equatorial  plants,  or  confined  to  the  warmer 
regions  of  the  temperate  zone,  extend  far  north,  even  into  Siberia,  and  the  polar 
climates  of  America. 

(1462.)  The  Taxince  are  chiefly  found  in  the  warmer  parts  of  the  temperate 
zones.  Thus,  Salisburia  and  the  Podocarpi  are  natives  of  China  and  Japan, 
Dacrydium  and  Phyllocladus  of  New  Zealand  and  Van  Dieman’s  Land  ; but  the 
Ephedra  extend  from  the  shores  of  the  Mediterranean  to  Siberia,  while  one  of  the 
Taxi  is  found  in  China,  one  in  Canada,  and  the  common  species  are  distributed 
throughout  Continental  Europe,  Great  Britain,  and  Ireland. 

(1463.)  Hence  it  will  appear  that  of  the  Pinares,  statistically  considered,  the 
Zamiales  is  the  tropical,  the  Pineules  the  extratropical  order.  For,  although 
some  of  the  latter  are  equatorial  plants,  the  majority  are  found  in  cold  and  tem- 
perate latitudes,  and  the  former  are  unknown  in  the  northern  temperate  and  polar 
regions. 

(1464.)  The  tropical  Pinares  are  chiefly  the  Dammaree,  Araucaria:,  some  few 
Pini,  Cedrus  Deodara,  Juniperus  barbadensis,  and  Taxodium.  Bordering  on 
the  tropics  in  either  hemisphere  the  number  of  the  Pineales  is  greater  than  within 
five  and  twenty  or  thirty  degrees  on  either  side  of  the  equator,  and  as  the 
parallels  of  latitude  become  higher,  the  prevalence  of  these  plants  becomes  more 
decided,  until  in  the  north  temperate  and  frigid  zones  they  reach  their  climax  ; 
for,  although  not  the  last  arborescent  vegetables  found,  they  flourish  almost  on 
the  verge  of  perpetual  snow. 

(1465.)  Some  points  of  interest  belong  to  the  distribution  of  these  plants  in 
similar  latitudes  in  the  Old  and  New  Worlds,  and  on  either  side  ol  the  equator. 

The  restriction  of  the  Zamia,  to  the  western  hemisphere,  and  ol  the  Arthroza- 
miie  to  the  eastern,  has  been  already  mentioned,  as  well  as  the  peculiar  exclusion 
of  the  latter  from  the  equinoctial  regions  of  Africa,  notwithstanding  their  abund- 
ance in  Madagascar,  and  at  the  Cape  of  Good  Hope ; and  the  prevalence  of  the 
allied  Zami*  in  equatorial  America. 
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In  the  same  manner  the  Cycases  are  wholly  confined  to  the  eastern  hemisphere, 
although  .some  are  found  on  either  side  of  the  equator. 

(1466.)  A nearly  analogous  exclusive  distribution  occurs  frequently  among  the 
Pineales;  few  genera  and  species  having  a very  extended  range,  and  a great  dif- 
ference is  found  even  in  similar  latitudes  in  the  northern  and  southern  hemi- 
spheres. 

To  the  north  of  the  equator  the  Stone  pines,  the  Firs,  the  Larches,  Junipers, 
Ephedra1,  and  Yews  prevail ; while  to  the  south  they  are  superseded  by  Arau- 
caria, Dammara,  Podocarpus,  Dacrydium , and  Phyllocladus. 

( 1467.)  Between  the  eastern  and  western  hemispheres,  a similar  but  minor 
difference  is  observable  as  between  the  north  and  south:  in  the  one  the  diversity 
being  often  in  genera,  in  the  other  more  frequently  in  species.  Thus,  in  the  Old 
World  we  find  Abies  excelsa,  picea,  orientalis,  and  speclabilis ; in  the  New, 
A . alba,  nigra , canadensis,  and  Douglassi : in  the  Old  World  Larix  europea, 
in  the  New  L.  pendula  and  microcarpa;  in  the  Old  World  Ptnus  sylvestns, 
Pinea,  Pinaster,  and  halepensis;  in  the  New  P.Strobus,  Txda,  serotina,  and 
others ; in  the  Old  World,  Thuja  orientalis  : in  the  New,  Thuja  occidentalis,  and 
similar  illustrations  might  be  given  of  the  Junipers  and  of  the  Cypresses,  but  in 
this  latter  group  the  difference  is  generic,  Cupressus  disticha  being  now  called 
Taxodium . 

(1468.)  The  extensive  range  of  the  Pineales,  and  the  vicarious  presence  of 
the  order  by  equivalent  genera  and  species  in  both  hemispheres,  would  seem  to 
bespeak  its  importance ; and,  next  to  those  which  afford  his  staple  food,  there  is 
none  that  is  more  universally  and  immediately  serviceable  to  man.  On  a rough 
calculation  perhaps  four-fifths  of  the  timber  used  in  domestic  architecture  is  de- 
rived from  these  plants,  and  they  likewise  afford  a large  proportion  of  that  now 
employed  in  ship  and  boat  building,  and  in  the  construction  of  household  furni- 
ture. The  tractability  of  most,  and  the  extreme  durability  of  many  of  the  pineal 
woods,  fit  them  for  numerous  works  of  art,  and  recommend  them  strongly  to 
general  favor.  As  a source  of  revenue  it  is  not  unimportant,  for  the  duties  paid 
on  pine  timber  alone  brought  into  our  ports  from  foreign  parts,  amounts  to  nearly 
a million  and  a half  per  annum. 

(1469.)  As  dietetic  plants  the  Pineales  do  not  hold  a very  exalted  rank  ; for, 
although  the  seeds  of  many  are  eatable,  and  the  fruit  and  leaves  of  a few  are  not 
to  be  despised,  as  food,  and  although  in  barren  countries  the  bark  of  some  is  made 
into  bread,  still  these  are  uses  which,  great  as  may  be  their  value  in  peculiar 
situations,  are  on  the  whole  of  secondary  importance ; but  the  secretions  of  the 
pines  are  valuable  indeed,  both  as  medicines  and  in  the  arts,  as  the  immense 
consumption  of  their  various  balsams,  resins,  turpentines,  and  tars,  and  the  in- 
numerable purposes  to  which  they  are  applied,  sufficiently  declare. 
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(1470.)  Since,  by  the  labours  of  Witham,  the  intimate  structures  and  textures 
of  fossil  plants  have  been  disclosed,  and  his  mechanical  contrivances  have  enabled 
the  botanist  to  examine  and  note  their  anatomical  peculiarities  with  almost  as 
much  facility  as  in  the  case  of  recent  vegetables,  the  affinities  of  many  ambiguous 
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relics  have  been  made  out,  their  differences  and  identity  established,  and  some- 
times even  their  degree  of  approximation  to  existing  species  satisfactorily  shewn  ; 


JD  & 


a.  Lennel  Braes- tree,  Pitus  anti  qua.  Transverse  section,  con- 

taining vestiges  of  organic  structure,  although  in  part  disorganized,  and 
spaces  filled  by  crystals  of  extraneous  matter.  The  centre  consists  of 
calcareous  spar,  and  the  lighter  rays  proceeding  from  it  of  the  same ; 
certain  organic  portions  also  radiate  from  the  centre,  and  are  lost  in 
the  apparently  cellular  masses  of  the  circumference.  The.  seeming 
cellular  external  mass  is  not  organic,  but  consist  of  crystals  of  calcareous 
spar;  in  it,  however,  are  organic  portions  that  run  lengthwise,  con- 
tinuously, through  the  mass. 

b.  Part  of  one  of  the  organic  relics  highly  magnified,  to  shew  its  regu- 
lar woody  texture  and  medullary  rays. 

c.  Transverse  section  of  the  Tweedmill  fossil-tree,  Pitus  primava, 
shewing  its  very  broad  medullary  rays. 

n.  Coal,  from  the  Northumberland  limestone  series,  shewing  elon- 
gated cellules  in  a longitudinal  section  parallel  to  the  medullary  rays. 

e.  Fragment  of  Bovey  coal,  which,  from  its  distinctly  stratified  tex- 
ture, is  indisputably  the  remains  of  an  exogenous  plant,  and  probably  of 
one  of  the  Pineales,  and  named  by  Witham,  Pinites  carbonacetts. 

and  this  by  means  as  simple  and  unhoped  for,  as  the  evidence  afforded  is  conclu- 
sive and  direct.* 

* His  method  of  preparing  fossil  plants  for  microscopic  observation  is  thus 
briefly  described  by  Mr.  Witham  : “ A thin  slice  is  first  cut  from  the  lossil  wood, 
in  a direction  parallel  or  perpendicular  to  the  fibres.  It  is  ground  flat  and  polished 
on  one  side,  which  is  attached  by  means  of  Canada-balsam  to  a piece  of  plate- 
glass,  after  which  it  is  ground  down  to  the  necessary  degree  ot  thinness,  and 
polished.  By  this  means  the  internal  structure  may  frequently  be  as  distinctly 
seen  as  in  the  slice  of  the  recent  vegetable.” 
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(1471.)  On  the  former  history  of  no  class  have  the  researches  of  Witham  and 
his  coadjutors  thrown  more  important  light  than  on  the  present,  and  valuable 
accessions  are  being  daily  made  to  our  knowledge  of  the  ancient  allies  and  repre- 
sentatives of  the  Pinares. 

(1472.)  Five  years  have  scarcely  yet  elapsed  since  the  highest  authority  in  this 
department  of  natural  science  expressed  something  more  than  a doubt  of  the  exist- 
ence of  coniferous  plants  in  the  coal  era,  whereas  it  is  now  proved  beyond  cavil  that 
representatives  of  such  plants  not  only  did  exist,  but  that  they  formed  an  essential 
and  prominent  feature  in  the  vegetation  of  the  epoch  referred  to ; and  this  change 
of  doctrine  has  been  wrought  not  more  by  the  discovery  of  new  fossils  than  by  a 
better  acquaintance  with  the  old. 

(1473.)  Representatives  of  both  the  P ineales  and  Zamiules  are  found  in  a fossil 
state,  and  not  only  representatives  of  these  two  at  present  existing  orders  of  the 
Pinares  have  been  discovered,  but  indications  of  other  allied  groups,  probably  now 
extinct,  which  appear  to  have  been  transitional  between  the  Firs  and  Ferns , and 
to  have  associated  more  closely  than  recent  examples  do,  these  two  essentially 
diverse  and  yet  curiously  similar  classes. 

(1474.)  Both  the  existing  genera,  Zamia  and  Cycas,  have  representatives  in  a 
fossil  state.  Of  the  former  sixteen  species  have  been  discovered,  twelve  of  which 
are  so  like  to  those  at  present  existing,  that  they  are  included  in  the  same  genus, 
and  enjoy  the  same  denomination  as  the  recent  plants.  The  remaining  four, 
although  closely  allied,  differ  in  the  exsertion  and  venation  of  their  leaves,  and 
hence  their  affinity  and  diffinity  are  marked  by  their  derivative  generic  name, 
Zamites.  Of  these  sixteen  species  fifteen  have  been  found  in  the  Lias  and  Oolitic 
formations  5 the  precise  locality  of  the  sixteenth,  Z,  Buchanani , brought  fiom  the 
East  Indies,  is  unknown. 

(1475.)  Some  fossil  leaves  discovered  in  the  lower  chalk-beds  in  Sweden  so 
strongly  resemble  the  modern  cycases,  that  Brongniart  has  formed  a genus  for 
their  reception  called  Cycadites,  and  the  only  species  as  yet  known  he  terms 
Nilsoniana,  in  honour  of  the  finder. 

(1476.)  Two  fossil  stems  resembling  those  of  Zamia  have  been  found  in  the 
Portland-stone.  Dr.  Buckland,  who  described  and  figured  them  in  the  Transac- 
tions of  the  Geological  Society  of  London,  proposed  to  call  them  Cycadeoidea. ; 
but,  as  they  rather  resemble  Zamise  than  Cycades,  Brongniart  has  changed  the 
name  to  Mantellia,  dedicating  them  to  our  well-deserving  countryman  Gideon 
Mantel.  He  also  includes  in  the  same  genus  another  stem  found  in  the  shelly 
limestone  near  Luneville,  and  which,  as  it  appears  to  resemble  Cycas  as  much  as 
the  other  do  Zamia,  had  perhaps  better  assume  their  discarded  name,  Cycadeoidea. 

(1477.)  Besides  these  immediate  allies,  other  fossil  remains  have  been  disco- 
vered, which,  although  not  so  closely  similar  to  the  at  present  existing  Zamiales  as 
the  foregoing,  are  still  evidently  referrible  to  this  group.  These  occur  in  the 
lower  Oolitic  beds  and  in  the  variegated  marl  and  sandstone  of  the  Lias.  Eight  of 
these  species  are  included  in  a genus  called  Pterophyllum , and  the  remaining  two 
in  another  termed  Nilsunia.  The  gyrate  vernation  peculiar  to  the  Ferns  and 
Cycadacecc,  is  very  evident  in  the  fragments  of  the  two  last  named  genera. 

(1478.)  Of  the  Pineal.es  the  vestiges  are  more  abundant  than  of  the  preceding 
order,  representatives  having  been  already  found  of  the  Yew,  Ginkgo,  and  Podo - 
carpus  ; Cypress,  Juniper,  and  Thuja  ; Pinus,  Abies,  and  Araucaria,  as  well  as 
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other  less  closely  associated  genera  at  present  perhaps  extinct,  such  as  Peuce, 
Pinites , and  Pitus,  with  the  questionable  Brachyophyllum  and  debateable  Lepi - 
dodendra. 


a.  Craigleith  fossil-tree  of  1830,  (Pinites  Witbami,)  forty-seven  feet 
long,  and  diameter  at  the  base  five  feet  by  two  feet,  and  at  the  broken 
off  small  end  one  foot  seven  inches  by  one  foot  four  inches,  b.  Arau- 
caria perigrina,  ( L.  and  H.  88.)  c.  Sphenophyllum  erosurn.  r>. 
Sphenophyllum  Schlotheimii.  («)  Leaf  of  Salisburia,  to  shew  its  re- 
semblance to  the  fossils. 

(1479.)  Five  species  of  fossil  plants  occur  in  the  tertiary  beds  and  one  in  the 
Oolites,  which  so  strongly  resemble  the  yew  that  they  have  been  called  Taxites  ; 
and  a curious  fossil  has  been  found  at  Aix,  in  the  fresh-water  beds  of  the  tertiary 
series,  that  has  been  referred  to  the  genus  Podocarpus. 

(1480.)  The  affinities  of  the  eight  species  of  Sphenophyllum,  discovered  in  the 
coal  series,  are  not  so  unquestionable.  Brongniart  associated  them  with  the  ferns, 
likening  them  to  the  Marsiliacetz,  but  he  was  probably  misled  in  his  judgment 
by  the  then  current  doctrine  that  the  Pineales  were  not  to  be  found  in  the  car- 
boniferous strata,  in  which  ferns  were  known  to  be  abundant ; and  the  authors 
of  the  Fossil  Flora  with  much  more  apparent  justice  refer  these  fossils  to  the 
vicinity  of  Salisburia,  one  of  the  Taacince,  [§  1478,  c,  n,  a.] 

(1481.)  The  primaeval  Cupressinae  already  known  are,  first,  the  doubtful 
Brachyophyllum  mammillare  found  in  the  lower  Oolite,  three  species  of  Juni- 
per ites  in  the  tertiary  strata,  one  species  of  Cupressites  in  the  new  red  sand- 
stone, three  or  four  species  of  Thvjites  in  the  Jura  schist,  and  several  species  of 
Thuja,  not  generically  differing  from  the  present  existing  plants,  amongst  the 
lignites  of  the  tertiary  series. 
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( J 483. ) The  prototypes  of  the  section  Abietina  are  the  following.  The  Voltzia, 
of  which  four  species  have  been  found  in  the  new  red  sandstone : these  fossils 
are  likened  by  Brougniart  to  the  southern  Araucaria.  One  species  of  Abies 
called  Laricioides  ; nine  species  of  Finns,  among  the  lignites,  and  in  the  different 
strata  of  the  tertiary  series  ; and  several  species  of  Petice,  Pinites,  and  Pitus,  in 
the  Lias,  Oolite,  and  the  coal  formations  ; the  latter  two  being  genera  structurally 
different  from  any  known  existing  plants,  although  clearly  allies  of  th & Abietina. 
These  fossil  Pineales,  as  Mr.  Witham  observes,  “ evidently  pass  into  each  other  by 
a regular  gradation,  and  therefore  iu  all  probability  belong  to  the  same  natural 
family.  Peuce  is  obviously  a conifera,  and  the  others  differ  only  in  circumstances 
which  do  not  seem  very  important.  Thus  Peuce  has  the  woody  tissue  very  dis- 
tinctly divided  by  concentric  circles,  while  in  the  other  genera  these  circles  are 
occasionally  present,  but  more  frequently  absent.  In  Pence  the  pith  is  not  larger 
than  in  our  recent  coniferae,  but’ in  Pinites  it  is  at  least  four  times  the  size.  The 
walls  of  the  woody  tissue  of  our  recent  pines  are  marked  with  single  series  of 
separated  areolae,  seldom  occupying  their  whole  breadth ; those  of  Pence  are  also 
marked  with  single  series  of  precisely  similar  areolae,  but  some  of  them  have  also 
double  series.  In  Pitus  the  areolae  are  always  in  double  or  triple  series,  although 
still  separate,  and  usually  roundish.  In  Pinites  the  areolae  are  hexagonal,  con- 
tiguous, and  arranged  in  two  or  more  series.” 

(1483.)  A curious  fossil  found  in  the  mountain  limestone  series,  at  Allenbank, 
in  Berwickshire,  and  called  by  Mr.  Witham  Anabathra  pulcherrima,  from  the 
extreme  regularity  and  beauty  of  its  ladder-like  cellular  structure,  has,  according 
to  its  discoverer,  some  resemblance  to  our  recent  Coniferae  ; but  he  does  not  ven- 
ture absolutely  to  decide  on  its  relationship.  That  it  is  an  exogenous  plant  appears 
evident  from  its  having  “ a regular  pith,”  and  that  it  is  associable  with  the 
Pineales  rather  than  wdth  any  other  order  seems  probable  from  “ the  tissue  be- 
tween the  pith  and  the  surface,  which  is  composed  of  elongated  cellules,  or  woody 
fibres,  remarkable  for  their  extreme  regularity,  being  disposed  precisely  like  those 
of  our  recent  Coniferae,  but  without  indications  of  concentric  circles.”  This 
opinion  is  further  corroborated  by  the  medullary  rays  which  are  present  being 
“ extremely  sparse,  and  remarkable  for  their  small  size.”  On  a transverse  section 
they  present  an  elliptical  form,  and  the  walls  of  the  elongated  cellules  are  marked 
all  round  with  very  regular,  close,  horizontal  lines. 

(1484.)  The  similarity  of  the  Lycopodiaceous  ferns  with  certain  tropical 
Pineales,  such  as  Araucaria  excelsa,  the  Norfolk- Island  pine,  and  others,  and 
especially  of  the  gigantic  fossil  Lycopodites,  and  Lepidodendra,  has  been  often 
dw'elt  on ; and  Brongniart,  when  denying  the  presence  of  the  Pineales  in  the  coal 
formation,  qualifies  the  denial  by  referring  to  these  fossils  as  the  most  likely  of 
any  to  furnish  exceptions  to  his  rule,  (Prod.  p.  175.)  This  half-prophetic  hint 
has  but  lately  been  shewn  to  have  been  not  an  idle  speculation:  it  is  true  that 
other  coniferous  plants  had  been  previously  shewn  to  be  abundant  in  the  carbo- 
niferous strata,  and  that  the  Lepidodendra  have  not  been  absolutely  proved  to 
belong  to  the  order  Pineales ; but  the  anatomical  structure  of  one  species,  viz; 
L.  Harcourtii,  which  has  been  examined  by  Mr.  Witham,  and  subsequently  by- 
Messrs.  Lindley  and  Hutton,  demonstrates  that  it  at  least,  if  not  other  Lepido- 
dendrn,  approaches  very  closely  in  its  internal  organization  to  the  pines ; and 
whether  it  be  proved  to  be  a flowering  or  a flowerless  plant,  it  will  equally  be- 
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come  a further  band  of  union,  and  connect  the  two  classes,  firs  and  ferns,  still 
more  closely.  Witham,  in  his  treatise  on  fossil  vegetables,  inclines  to  its  ar- 
rangement with  the  Lycopodiaceous  ferns,  but  the  authors  of  the  Fossil  Flora  seem 
to  believe  it  more  nearly  related  to  the  pines.  The  twofold  affinities  of  this  inter- 
esting fragment  have  been  well  described  and  discussed  in  both  the  works  referred 
to,  in  the  latter  of  which  the  following  summary  is  given  : “ It  had  a central  pith, 
it  had  a vascular  sheath  surrounding  that  pith,  and  it  had  fistular  passages  in  its 
cortical  integument ; thus  far  it  was  coniferous.  But  no  trace  can  be  found  of 
glandular  woody  fibre ; it  cau  scarcely  be  said  to  have  had  any  wood,  and  it  is  un- 
certain whether  it  had  bark.”  “ Its  vascular  system  was  confined  to  the  middle 
of  the  stem,  and  to  the  curved  passages  emanating  from  it ; the  stem  consisted 
chiefly  of  lax  cellular  tissue,  which  became  more  compact  towards  the  outside, 
and  it  had  a very  powerful  communication  between  the  bases  of  its  leaves  and  the 
central  vascular  system  ; thus  far  it  was  Lycopodiaceous.  But  recent  plants  of 
the  latter  tribe  have  no  fistular  cavities  in  their  cortical  integument,  a point  of 
great  importance,  because  such  cavities  indicate  the  presence  of  Tesinous  or  other 
secretions  which  are  never  found  in  Lycopodicicetz  ; and  secondly,  the  latter  have 
no  vascular  sheath  surrounding  pith,  which,  if  not  an  absolute  sign  of  exogenous 
structure,  is  a very  near  approach  to  it.” 

(1485.)  Such  are  the  chief  plants  associable  with  the  Pinares,  vestiges  of  which 
have  been  found  in  a fossil  state,  and  their  epochs  of  existence  reach  from  the 
coal  to  the  upper  tertiary  formations,  an  extent  of  duration  only  of  late  conceded 
to  this  class.  It  now  seems  strange,  the  fact  of  their  primaeval  existence  being 
established,  that  the  discovery  was  not  made  before,  or  at  least,  the  chemical  con- 
stituents of  coal  being  known,  their  similarity  w'ith  the  products  of  the  Pines, 
and  their  utter  dissimilarity  from  those  of  the  Ferns,  being  equally  notorious,  it 
does  seem  strange  that  the  production  of  coal  should  have  been  almost  exclusively 
attributed  to  ferns,  and  their  allies,  while  the  resinous  Pineales  were  believed  to 
be  wholly  absent  from  the  beds  of  this  bituminous  fossil.  For,  although  ferns 
occur  in  immense  abundance  in  certain  beds,  as  in  those  of  Newcastle,  Durham, 
and  Yorkshire,  still,  when  it  was  found  in  others,  as  in  those  of  the  Edinburgh 
and  Lothian  basins,  consisting  of  thirty-three  seams,  the  impressions  of  ferns  are 
so  rare  as  to  be  reckoned  curiosities,  it  does  seem  strange  that,  while  the  impres- 
sions and  remains  of  vascular  cryptogamic  plants  were  revealing  the  history  of 
their  former  existence,  so  many  magnificent  members  of  the  Phanerogamic  classes 
should,  as  Witham  well  observes,  have  been  allowed  to  lie  speechless  in  their 
early  graves,  instead  of  proclaiming  the  antiquity  of  their  origin  and  the  useful- 
ness of  their  order.  But  they  are  speechless  now  no  longer ; their  graves  have 
yielded  up  the  dead  ; science  has  reanimated  each  lifeless  corse,  and  given  tongues 
to  these  once  dumb  mouths,  which  tell  to  the  astonished  and  half-disbelieving 
world  many  a tale  of  wonder. 

(1486.)  From  the  preceding  data  it  will  be  evident  that  the  epochal,  or  as  it 
were  statistical,  distribution  of  the  fossil  Pinares,  is  strictly  coincident  with  that 
of  the  other  classes,  and  hence  it  is  to'  be  presumed  that  the  general  laws  which 
reguluted  the  disposition  of  the  one  likewise  influenced  the  geological  relations 
of  the  others. 

( I IS’?.)  Thus  the  fossil  remains  of  Thuja,  Pinus,  and  Podocarpns,  are  all  con- 
fined to  the  tertiary  strata.  The  Juniperites,  and  five  species  of  Taxites,  also 
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belong  to  the  game  series ; while  Cupressites,  the  tropical  Zamiee,  and  Voltzia, 
the  representative  of  Araucaria,  are  the  fossils  of  the  secondary  beds.  The  extinct 
species,  the  furthest  removed  from  recent  plants  in  their  structure,  are  in  general 
also  the  furthest  from  them  in  their  geological  position.  For  example,  the  Cycadites 
occur  in  the  chalk,  the  Mantelliee,  in  the  Portland  stone,  the  Nilsoniee,  and 
Pterophylla,  in  the  marl  and  limestone  of  the  Lias,  and  the  lower  Oolitic  beds. 
Peace,  the  most  like  of  the  extinct  Abietina  to  existing  species,  is  found  in  the 
Lias  and  Oolite  only,  Pitas  antiqua  and  primava  in  the  mountain  limestone, 
Pinites  in  the  mountain  limestone  and  the  coal  seams,  and  the  ambiguous 
Sphenophyllum  in  the  coal  formation  likewise. 

(1488.}  But  not  only  are  the  nearest  fossil  allies  of  recent  plants  found  in  the 
more  recent  series,  and  their  more  remote  associates  in  the  older  strata,  but  the 
analogies  when  traceable,  are  chiefly  to  existing  tropical  species,  as  Zamia, 
Cycadites,  Mantellia,  <fcc.  to  the  Zamiales ; the  Vultzice  of  our  British  red  sand- 
stone to  the  Araucaria,  of  the  southern  hemisphere  ; and  so  forth. 

(1489.)  Even  the  development  of  the  stem  yields  other  curious  food  for  specu- 
lation. It  is  well  known  that,  in  the  exogenous  trees  of  warm  countries  the 
concentric  strata  are  not  so  decidedly  marked  as  in  the  timbers  of  cooler  climes, 
and  often,  as  in  the  mahogany  and  other  equinoctial  woods,  the  annual  growths 
are  undistinguishable,  and  the  well-defined  laminated  circles  are  wanting  alto- 
gether. Again:  it  is  equally  well  known  that  the  plants  of  hot  moist  regions, 
such  as  the  swamps  of  tropical  America,  are  not  only  very  rapid  in  their  growth, 
but  their  cellular  structure  is  usually  much  developed,  the  cells  large,  and  the  tex- 
ture loose.  Even  in  temperate  latitudes  warm  damp  summers  favor  the  growth 
of  wood,  and  in  such  seasons  broader  annual  layers  are  produced  than  in  cold 
and  dry  ones. 

(1490.)  These  are  circumstances  which  have  not  escaped  the  acute  and 
observant  Witham.  He  notices  that  “ the  cells  of  the  fossil  coniferae  are  generally 
much  larger  than  those  of  our  present  trees  of  the  same  family.”  That  in  them, 
especially  in  the  most  ancient  fossils,  the  pith  is  voluminous,  and  the  medullary 
rays  often  composed  of  three,  four,  or  five  series  of  cellules,  while  in  the  existing 
species  the  plates  are  thin  and  the  pith  exceedingly  small. 

(1491.)  Again,  the  concentric  layers  of  many  fossil  vegetables  exhibit  “the 
same  irregularities  as  those  of  our  present  trees,  some  of  them  being  much  broader 
than  others.  An  inference  to  be  drawn  from  this  circumstance  is,  that  the  climate 
which  existed  at  the  epochs  when  these  vegetables  grew,  resembled  ours  in  the 
irregularity  of  its  successive  summers.  If  at  the  present  day  a warm  and  moist 
summer  produces  a broader  annual  layer  of  wood  than  a cold  or  dry  one,  and  if 
fossil  plants  exhibit  such  appearances  as  we  refer  in  recent  vegetables  to  a diversity 
of  summers,  then  it  is  reasonable  to  suppose  that  a similar  diversity  formerly  pre- 
vailed. The  remark,  however,  continues  Witham,  applies  only  to  the  plants  of 
the  Lias  and  Oolite,  and  the  eras  in  which  they  flourished.  For  the  conifer  a of 
the  coal  formation  and  mountain  limestone  group  have  few  and  slight  appear- 
ances of  the  lines  by  which  annual  layers  are  separated ; which,  ns  already  stated, 
is  also  frequently  the  case  with  the  trees  of  our  present  tropical  regions.  “ It  is 
therefore  possible  that  at  the  epochs  of  these  formations  the  changes  of  seasons, 
as  to  temperature  at  least,  were  not  abrupt;”  and  it  is  more  than  probable,  other 
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circumstances  considered,  that  the  average  temperature  was  high,  the  reduction 
rarely  if  ever  great,  and  the  atmosphere  burdened  with  aqueous  vapours. 

(1492.)  The  barren  rocks  and  proverbially  sterile  soil  on  which  many  of  the 
Pineales  alone  will  flourish,  and  the  swampy  districts  in  which  others  the  most 
abound,  are  circumstances  well  deserving  attention.  The  dismal  swamps  of 
America  are  overrun  with  cypress  and  fir,  the  rocks  and  hills  of  Europe  and  of 
Asia  are  crowned  with  gloomy  forests  of  pines.  On  the  sandy  plains,  the  chalky 
downs,  and  even  in  the  slaty  trap  and  the  granite  districts,  Irom  the  equator 
almost  to  the  poles,  Juniper  will  flourish,  where  nothing  else  will  grow.  Such 
plants,  it  is  evident,  do  not  draw  greatly  for  sustenance  on  the  soil.  They  were 
therefore  well  fitted  to  form  a prominent  part  of  the  flora  of  those  epochs  in 
which  vegetable  mould  was  scarce,  when  the  surface  of  the  globe  consisted  chiefly 
of  barren  emerging  rocks  and  extensive  swamps.  Sucb  plants  as  these  were  fit 
fellow-labourers  with  the  ferns  to  withdraw  the  superabundant  carbon  from  the 
air,  and  to  convert  the  aerial  poison  into  wood,  turpentine,  and  resin,  whence 
that  bituminous  mineral  called  coal  has  been  derived. 

The  growth  and  destruction  of  pine  forests,  the  formation  of  peat,  and  the  con- 
version of  vegetable  matter  into  lignite,  jet,  and  coal ; the  separation  of  the  coke 
from  the  Asphaltum,  the  Naphtha,  and  the  various  kinds  of  bitumen  and  mineral 
tar ; with  the  application  of  these  numerous  products  and  educts  in  the  arts,  are 
paragraphs  in  one  of  those  wonderful  chapters  in  the  history  of  the  world  which 
man  is  but  beginning  to  translate. 
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(1493.)  Linneus,  Haller,  Hill,  and  others,  who  have  recognised 
the  distribution  of  the  vegetable  kingdom  into  subordinate  regions 
and  natural  provinces,  or  classes,  after  distinguishing  the  Mush- 
rooms, Flags,  and  Mosses ; the  Ferns,  Grasses,  Palms,  and  their 
allies ; seem  to  have  found  the  bulky  remainder  untractable,  and 
its  arrangement  to  require  a departure  from  their  first  established 
principles,  and  the  adoption  of  an  especial  and  more  artificial 
scheme. 

(1494.)  But  some  difficulties  which  were  then  insuperable  have 
since  been  overcome,  and  others  dependent  on  the  then  imperfect 
state  of  physiology,  are  now  in  a great  part  removed  : a further 
advance  of  knowledge  has  likewise  shewn  that  the  balance,  al- 
though really  large,  which  could  not  be  included  in  either  of  the 
first  six  classes,  and  hence  was  crowded  into  the  latter  two,  termed 
by  Linneus  herbs  and  trees,  and  by  Hill  denominated  plants,  is 
not  so  disproportionate  as  it  then  appeared  ; and,  as  science  ex- 
tends, it  will  probably  become  still  less  so.  The  false  estimate  then 
made  was  owing,  in  the  first  place,  to  many  of  the  more  common 
and  familiar  plants  being  referred  to  these  non-conforming  groups, 
and  in  the  second,  to  the  other  classes  having  then  been  far  less 
examined,  and  their  extent  being  comparatively  much  less  known. 

(1495.)  The  Algce,  Fungi,  and  Musci,  associating  to  form  the 
Mycaffines,  or  first  great  region  of  the  vegetable  reign ; and  the 
Filices,  Gramina,  and  Palmares,  the  second,  or  Termaffines; 
the  Plantce  of  Hill,  or  the  Herbce  et  Arbores  of  Linneus,  will  of 
course  be  included  in  this,  the  Crescaffines,  which  is  the  third,  and 
last. 

(1496.)  Current  terms  should  in  general  be  preferred,  and  in- 
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novations  in  nomenclature  as  far  as  possible  avoided  ; but  occasions 
do  occur  when  the  most  familiar  words,  from  their  signification 
having  become  indeterminate,  are  the  most  improper.  Hence 
neither  the  old  names  nor  the  old  distribution,  although  frequently 
preserved  in  the  preceding  classes,  can  be  continued  here,  for 
plant  has  long  since  become  a synonyme  of  vegetable;  and  herbs 
and  trees  are  relative  terms  used  indifferently  throughout  the  whole 
domain,  to  distinguish  the  larger  perennial  from  the  smaller  and 
more  transitory  species:  and  are  therefore  unfit  denominations  for 
any  special  groups  or  classes. 

(1497.)  One  part  of  this  extensive  region  has  been  already  shewn 
to  be  structurally  different  from  the  rest,  and  all  those  plants 
which  agree  in  having  exogenous  stems  and  naked  seeds  have  been 
associated  with  the  pine,  to  form  the  class  Pinares.  Another,  but 
smaller  group,  will  be  found  to  be  flowering  cellular  plants,  and 
will  form  the  ninth,  and  last  class;  of  which  more  hereafter.  But 
the  intermediate  province,  which  is  by  far  the  most  important  and 
extensive,  containing  the  oak,  the  bread-fruit,  the  pepper,  and  the 
spurge;  the  rose,  the  vine,  the  poppy,  and  the  flax;  the  olive,  the 
coffee,  the  potatoe,  and  the  thistle,  with  the  very  numerous  allies 
of  each,  forms  this,  the  second  class  of  the  third  region,  which  is 
the  eighth  of  the  entire  series. 

(1498.)  The  general  structure  of  these  plants  is  similar  in  most 
points  to  that  of  the  Pinares.  The  stem  is  tubivascular  and  exo- 
genous; bark,  wood,  and  pith,  with  medullary  rays,  being  fully 
developed,  and  the  yearly  growths  distinctly  stratified.  The  ex- 
ternal form  of  the  trunk  is  conical,  not  cylindrical,  and  branch- 
ed, not  simple.  The  leaves  are  articulated  with  the  stems  or 
branches,  the  embryo  possesses  two  or  more  opposite  cotyledons, 
and  the  radicle  is  naked. 

(1499.)  But,  although  thus  accordant  with  the  associated  Pinares 
in  many  particulars,  there  are  others  of  no  slight  importance,  in 
which  the  plants  forming  this  eighth  class  differ  from  those  in- 
cluded in  the  preceding.  For  example,  the  arborescent  stems  are 
more  constantly  conical  and  branched;  the  venation  of  the  leaves 
is  reticulate,  not  linear;  floral  coverings  are  developed,  and  for 
the  most  part  in  quinary  series;  the  seeds  are  enclosed  within 
seed-cases,  constituting  oftentimes  elaborate  fruits ; the  cotyle- 
dons are  rarely  more  or  less  than  two,  and  the  radical  is  discrete  as 
well  as  destitute  of  coleorhize. 
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(1500.)  From  these  various  structural  peculiarities  various 
names  have  been  derived : by  some  botanists,  as  by  Richard,  from 
their  distinct  and  naked  radicle,  these  plants  have  been  called 
Exorhizce ; and  by  others,  from  their  seed-vessels,  Angiospermous 
Exogence,  or  Dicotyledons.  Fruges  and  Eucarpce  are  both  terms 
having  reference  to  the  evolution  of  the  pericarp,  and  its  frequent 
high  development  as  fruit;  but  Rosares,  a derivative  of  rose,  one 
of  the  best  known  genera,  and  one  in  which  all  the  essential  cha- 
racteristics are  eminently  conspicuous,  will  form  perhaps  a more 
familiarly  sounding,  and  perhaps  a preferable  collective  name. 

(1501.)  Differentially  considered,  the  Rosares  are  angiosper- 
mous, exogenous,  tubivascular  plants,  with  reticulated  leaves, 
exorhizous  embryos,  and  usually  two-lobed  seeds. 

(1502.)  The  numerous  types  or  families  into  which  the  genera 
included  in  this  class  have  been  associated  are  distributable  into 
three  chief  orders,  relatively  distinguished  from  each  other  by  the 
evolution  of  the  floral  coverings.  In  one  group,  of  which  the 
lilach,  the  olive,  the  primrose,  and  the  foxglove,  are  examples, 
the  essential  organs  of  the  flower  are  invested  with  two  series  of 
coverings,  a calyx  and  corolla;  the  pieces  of  the  latter  being  con- 
joined, and  forming,  as  in  the  Syringu  and  its  allies,  a tube,  a bell, 
or  a disk.  In  the  second  group  the  floral  coverings  are  both  pre- 
sent; but  the  pieces  of  which  the  corolla  is  composed  remain 
distinct,  or  are  very  slightly  adherent,  as  in  the  rose  and  the 
mallow.  In  the  third  group  the  corolla  is  wanting,  the  calyx  being 
alone  developed,  and  often  even  that  single  covering  becomes 
abortive,  and  the  flowers  are  absolutely  naked,  as  in  the  oak,  the 
chesnut,  the  hazel,  and  the  pepper. 

(1503.)  From  the  Oak,  the  Rose,  and  the  Lilach,  the  best 
known  normal  genera,  these  orders  have  been  named  respectively 
Syringales,  Rosales,  and  Quer.neales;  and,  as  each  compre- 
hends an  extensive  series,  they  might  severally  form  independent 
branches  of  inquiry;  and,  just  as  Algologia  was  distinguished  into 
Confervologia,  Fucologia,  and  Lichenologia,  so  likewise  this  de- 
partment might  be  distributed  into  three  subordinate  sciences,  of 
which  the  first  would  be  Querneologia. 

(1504.)  As  in  those  cases  in  which  the  organs  are  few  in  num- 
ber, the  individual  plants,  although  numerous,  are  reducible  to  a 
comparatively  small  number  of  sections;  and,  as  the  organs  be- 
come more  numerous,  and  their  combinations  more  various,  the 
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number  of  the  sections  considerably  increases;  so  will  it  be  found 
that  in  these  orders,  where  the  organs  are  evolved  to  the  utmost, 
and  the  most  varied  in  their  developments  of  any  in  the  whole 
vegetable  kingdom,  nay,  almost  as  much  so  as  in  all  the  other 
classes  and  orders  put  together,  the  groups  distinguishable  will  be 
much  more  numerous,  although  the  characters  may  often  be  far 
less  decided;  and  the  species  fewer,  although  the  individuals  in- 
cluded may  be  much  more  abundantly  produced. 

(1505.)  Still,  as  among  these  plants  the  organization  is  more 
complex,  so  the  products  are  more  various;  the  simple  machi- 
nery of  the  Algse  and  the  Musci  form  but  few  and  simple  sub- 
stances profitable  either  as  food  or  physic;  the  more  highly 
developed  grasses  furnish  starch,  gluten,  and  sugar  in  abundance; 
the  still  further  advanced  Palmares  give  various  luxuriant  fruits, 
and  some  extraordinarily  potent  poisons ; but  it  is  reserved  for  the 
Crescaffines,  and  especially  for  the  Rosares,  in  which  the  internal 
structure  is  more  complete,  and  the  external  organs  more  nume- 
rous and  elaborately  evolved,  to  produce  all  that  infinite  variety  of 
herbage,  fruit,  and  flowers,  which  chiefly  adorn  both  forest  and 
garden,  supply  food  for  building,  hemp  and  flax  for  wearing,  fruit 
and  vegetables  (pre-eminently  so  called)  for  food,  and  four  fifths 
of  the  medicines  that  plants  so  liberally  yield  for  the  relief  of 
sickness. 

(1506.)  Hence  the  difference  in  the  qualities  of  the  plants  that 
are  here  allied  has  naturally  confirmed,  and  even  extended,  the 
numerous  sections  and  subsections  which  their  differences  in  struc- 
ture have  not  always  obviously  suggested.  These,  which  amount 
to  above  two  hundred  minor  groups,  would  be  a burden  to  the  me- 
mory, if  the  ultimate  analysis  were  at  once  pursued, but  they  become 
with  comparative  ease  remembered  when  the  progressive  alliances  are 
retained  in  view  as  the  intermediate  stages  of  association:  and, 
although  the  present  state  of  knowledge  does  not  warrant  the 
assumption  that  all  the  minor  types  and  major  sections  are  strictly 
natural  groups,  still  they  are  approximations  towards  such  a de- 
sired system,  and  their  convenience  renders  their  use  expedient. 

(1507.)  The  smaller  families  or  types  here  given  are  identical 
with  those  established  by  the  chief  authorities  of  the  age;  and 
the  larger  and  more  comprehensive  associations  are  introduced 
to  facilitate  the  acquisition  of  the  others;  and  if  in  classes, 
such  as  the  Palmares  and  the  Ferns,  so  comparatively  small,  the 
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utility  of  the  gradual  synthesis  has  been  evident,  shall  its  aid  be 
rejected  here,  when  the  extent  of  the  class  is  so  much  greater,  and 
its  subordinate  demarcations,  like  the  political  divisions  of  a well- 
peopled  province,  so  much  more  numerous,  and  especially  when, 
from  the  diversity  of  the  properties  and  powers  of  the  plants  included, 
their  discrimination  becomes  often  so  much  more  important? 

QUEB.X3TEA.XaES. 

(1508.)  Plants  agreeing  with  the  oak  in  certain  general  charac- 
ters, of  which  the  chief  is  their  apetalous  flowers,  are  associated  to 
form  the  order  Quern e ales.  Of  these,  the  Oak , the  Elm,  the 
Nettle,  and  the  Laurel,  the  Pepper,  Asarabacca,  and  Mare-tail, 
with  the  Dock  and  the  Euphorbia  or  Spurge,  may  be  cited  as 
examples:  they  are,  however,  not  only  examples  of  the  order, 
but  also  the  normal  genera  of  the  provisional  sections  into  which 
it  may  be  divided,  each  including  several  types,  or  families,  of 
associated  genera. 

(1509.)  The  Querneal  sections  are  nine  in  number,  and  of 
course  are  named,  as  heretofore,  from  the  most  important  or  fami- 
liar plants  they  respectively  comprehend,  and  which  are  those 
enumerated  above.  Hence  they  will  be  called  Quercince,  Ulmince, 
Urticincc,  Laurince,  Piperince,  Asarince,  Hippurince,  Rumicince, 
and  Euphor birue. 

(1510.)  Quercin;e.  The  Quercinse  are  exalbuminous  Querne- 
ales,  with  amentaceous  separated  flowers ; and  hence  this  section 
is  nearly  equivalent  to  the  Amentacece  of  the  older  writers;  but 
the  minor  modern  orders  into  which  it  has  been  divided,  although 
well  distinguished  from  each  other,  should  not  be  dissevered,  and 
they  are  here  associated  as  the  several  types  or  families  of  a com- 
mon section.  The  Casoar  ( Casuarina ),  the  Gale  ( Myrica ),  the 
Willow  ( Salix ),  the  Birch  {Betula),  the  Hazel  ( Corylus ),  and  the 
Walnut  {Jug Ians),  are  the  normal  genera  of  these  types,  which 
hence  are  named  the  Casuarinacece,  Myricacece,  Salicacece,  Betu- 
lacece,  Corylacece,  and  Juglandacece. 

(1511.)  CASUARiNACEiE.  The  Cassowary  or  Casoar-tree  ( Casuarina ),  so  named 
from  a fancied  resemblance  its  branches  bear  to  the  plumage  of  the  emu, and  called 
likewise  by  the  South  Sea  islanders, from  the  use  they  make  of  it  in  the  construction 
of  their  weapons,  by  a name  signifying  Club-wood,  and  by  the  Malays  Filao,  has 
much  the  appearance  of  a gigantic  horsetail,  and,  like  Ephedra  among  the 
Pineales,  seems  a departure  or  retrogression  from  the  normal  characters  of  the 
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plants  with  which  it  is  associated  for  the  purpose  of  establishing  a connexion  with 
the  Equisetine  ferns,  and  not  abruptly  passing  from  one  section  to  another.  The 
port  of  these  trees  is  very  remarkable,  and  especially  that  of  C.  equhetifolia, 


A 


a.  Casuctrina  quadrivalvis.  (a)  Branchlet  enlarged,  to  shew  the 
nodi,  vaginae,  and  internodia.  ( b ) Spiciform  ament  of  monandrous 
flowers.  ( c ) Strobiliform  fruit  when  ripe,  (d)  Section  of  the  same. 

( e ) One  carpel  isolated.  ( f ) Two  whorls  from  the  stamineous  ament, 
to  shew  the  exsertion  of  the  stamens.  ( g ) Strobiliform  ament  of  pis- 
tilline flowers.  (A)  Section  of  the  same.  (»)  A pistilline  flower 
isolated. 

which  rises  to  the  height  of  fifteen  feet  and  upwards,  and  spreads  its  main  branches 
freely  on  every  side,  from  which  hang  down  their  finer  divisions  in  bunches  like 
horsetails.  The  branches  and  branchlets  are  articulated  throughout,  with  sheaths 
surrounding  the  articulations,  and  the  intermediate  spaces  grooved  or  striate, 
which  characters  (so  much  a repetition  of  Equisetum,)  distinguish  this  type,  called 
the  CasuannaceaZ)  from  the  Mi/ricace<e,  the  lollowing  group,  often  associated 
with  it. 

(1511.)  The  Camanna.  are  peculiarly  interesting  plants,  as  forming  the  tran- 
sitional series  from  the  Pineales  to  the  present  order.  Until  the  ovules  of  the 
Pinares  were  shewn  to  be  naked,  and  those  of  the  Casuarin*  invested  with  pericarps, 
these  plants  were  sometimes  associated  with  the  Amentacese,  which  they  resem- 
ble in  their  mode  of  inflorescence;  and  at  others  with  Ephedra,  to  which,  by  tbeir 
leafless  articulate  branches,  they  bear  no  slight  similitude.  Indeed,  the  analogy 
is  perfect  between  both  these  genera,  which,  with  Equisetum  of  (he  ferns,  form 
one  of  those  extraordinary  osculations  in  which  plants  essentially  diverse  in  their 
organs  of  fructification  exhibit  a strong  resemblance  in  other  particulars  ; and, 
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were  it  not  that  the  Equiseta  are  flowerless,  the  Ephedra  naked-seeded,  and  the 
Casautina  nnglospermous  plants,  their  articulated  branches,  destitute  of  leaves, 
would  have  seemed  to  indicate  their  union  as  an  order. 

(1513.)  The  Casuarinacea  are  much  branched  trees,  with  verticillate  branch- 
lets,  the  nodi  disarticulating  ns  in  Equisetum,  and  surrounded  by  many-cleft  or 
toothed  vaginas,  from  within  which  the  successive  shoots  arise  ; the  internodia  are 
grooved  and  striated. 

The  flowers  are  separate,  either  monoecious  or  dioecious,  and  collected  into 
terminal  spiciform  aments.  The  stamineous  flowers  are  surrounded  with  many- 
toothed vaginae,  the  perianth  (?)  four-leaved  and  chaffy  ; the  stamen  solitary, 
filament  awl-shaped,  anther  erect  and  two-celled,  dehiscing  by  a longitudinal 
chink  ; the  connectivum  obsolete. 

The  pistilline  flowers  are  crowded  into  dense  subovate  spikes,  or  aments,  the 
articulation  being  obsolete,  and  the  perianth  wanting. 

The  germen  is  lenticular,  the  ovule  solitary,  erect,  and  with  a foramen  at 
its  apex.  The  styles  two,  and  interiorly  connate.  The  fruit  is  winged,  invested 
with  thickened  bracteolse;  the  seed  solitary,  erect,  and  exalbuminous ; and  the 
embryo  inverted. 

(151-4.)  Differentially  considered,  the  Casuarinacere  are  angiospermous  exo- 
genae,  with  articulate  leafless  branches ; amentaceous  flowers,  free  germen, 
solitary  erect  ovules,  and  exalbuminous  seeds. 

(1515.)  The  Casuarina  are  chiefly  Australian  plants;  thirteen  species  are 
known,  six  of  which  have  monoecious,  and  seven  dioecious  flowers.  The  wood  of 
several  ,is  hard  and  dense,  and  may  probably  become  valuable  in  the  market  as 
timber  ; hitherto,  however,  it  has  been  but  little  used  except  by  the  natives  to  form 
their  clubs  and  other  warlike  weapons,  for  which,  by  its  density  and  hardness,  it 
is  peculiarly  adapted.  Ainslie  states  that  the  C.  equisetifolia  is  astringent,  and 
is  administered  medicinally  by  the  Juvanese.  This  species  was  introduced  by 
the  first  Lord  Byron. 

(1510.)  Casuarina  is  the  only  known  genus  belonging  to  the  type,  but  so 
peculiar  is  its  structure,  that  it  would  be  abnormal,  if  combined  even  with  its 
nearest  allies. 

(1517.)  MvmcACEiE.  The  Gales  and  candleberry-myrtles,  so  called  from  their 
waxy  exudations,  which,  when  collected,  are  made  into  soap  and  candles,  are 
well-known  plants  both  in  Europe,  Africa,  and  America ; and  are  associated  with 
their  immediate  allies,  Comptonia  and  Nugeja,  to  form  the  present  type. 

(1518.)  The  Myricaceee  are  either  shrubs  or  trees,  with  round  scattered  exar- 
ticulate  branches,  the  leaves  alternate,  simple,  or  pinnatifid,  with  or  without 
stipulae,  penninerved,  and  for  the  most  part  entire,  though  sometimes  serrate. 

The  flowers  are  monoecious  or  dioecious,  and  collected  into  aments. 

The  stamina  are  two  or  more,  arising  from  the  axilla?  of  a single  hypogynous 
scale,  the  filaments  are  free  or  monadelphous,  and  the  anthers  two-celled. 

The  pistilline  flowers  are  surrounded  by  several  hypogynous  scales.  The  ger- 
men is  free,  lenticular,  and  one-celled,  and  the  ovule  solitary.  The  style  single, 
and  the  stigmata  two,  long,  and  filiform.  The  pericarp  is  dry  and  indehiscent, 
membranous,  and  winged  at  the  edges ; sometimes  falsely  drupaceous,  from  the 
scales  with  which  it  is  covered  becoming  succulent  and  fleshy.  The  seed  is 
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erect  and  exalbuminous,  and  the  embryo,  which  is  large,  inverted,  the  short  radicle 
being  superior. 


Myricu  arguta. 

c.  Branch,  shewing  the  alternate  leaves 
and  amentaceous  flowers. 

(a)  Stamineous  flower  separated, 
shewing  its  bractea  and  monadelphous 
filaments. 

(b)  Pistilline  flower,  with  its  hypo- 
gynous  scales  and  two  filiform  stigmata. 

( c ) The  fruit. 

( d ) The  calycine  leaflet. 

(e)  Section  of  the  fruit,  shewing  its 
winged  edges  and  erect  seed. 

(/)  The  seed. 

( g ) The  embryo  denuded. 


(1519.)  Differentially  considered,  the  Myricace^  are  Quercine,  or  amenta- 
ceous exalbuminous  Querneales  with  foliose  exarticulate  branches,  one-celled 
ovaries,  and  erect  solitary  ovules. 

(1520.)  The  Myricacea  are  both  astringent  and  aromatic.  Our  common  siveet 
gale  (M.  Gale)  is  prized  by  country  people  for  its  agreeable  odour.  It  is  also 
said  to  be  inimical  to  vermin,  and  hence  its  use  in  decoctions  to  destroy  fleas,  and 
other  similar  pests  of  the  body  and  the  bed  ; as  well  as  to  cure  the  itch.  An  infusion 
has  also  been  recommended  as  a vermifuge.  Myrica  sapida  bears  a fruit  about  the 
size  of  a small  plum,  having  a pleasant  refreshing  subacid  taste,  and,  according  to 
Buchanan,  it  is  eaten  in  Nepal.  The  root  of  M.  cerifera  is  a powerful  astrin- 
gent, but  it  is  more  prized  for  the  wax  it  bears  than  as  a medicine  ; and  in  some 
parts  of  North  America,  where  animal  tallow  is  scarce,  its  annual  crop  of  wax  is 
collected  and  made  into  candles.  Our  common  gale  yields  wax,  but  much  less 
abundantly. 

Comptonia  asplenifolia  is  both  tonic  and  astringent,  and  a decoction  of  it  is  a 
favorite  domestic  remedy,  in  the  United  States,  for  the  cure  of  diarrhoea. 

(152J .)  Salicaceje.  The  willows  ( Salices ),  and  poplars  ( Populi ),  form,  to- 
gether, a very  extensive  type  us  regards  species,  although  containing  two  genera 
only,  which  are  distinguished  from  each  other  by  the  inferior  radicle  of  salix,  and 
the  superior  radicle  of  populus,  as  well  us  by  the  gland  at  the  base  of  the  one- 
celled  follicle  of  salix,  while  the  follicle  of  populus  is  almost  two-celled,  and  with- 
out a gland.  United  ns  a type  the  Salicacete  are  known  from  the  contingent 
group,  especially  from  Bctulacea,  the  only  one  with  which  it  is  likely  to  be  con- 
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founded,  by  the  indefinite  erect  ovules,  those  of  Betulaceae  being  pendulous  and 
definite ; as  well  as  by  the  seeds  of  the  Salience®  being  crowned  with  silky  tufts, 
while  those  of  the  Betulaceae  are  naked. 


a . Salix  caprea.  (a)  Branch  with  pistilline  aments.  (1)  Ditto, 
with  stamineous  ones,  (c)  Single  stamineous  flower,  shewing  its  two 
naked  stamina,  arising  from  the  axilla  of  the  bractea  or  scale,  in  w'hich 
there  is  also  seen  the  abortive  pistil.  (cl)  The  perfect  pistilline  flower 
with  the  abortive  stamina.  ( e ) Section  of  the  ovary,  to  shew  the  many 
seeds.  (/)  A seed  with  its  down. 

b.  Quercus  navalis  vel  perluncalafa.— Brunch  to  shew  the  peduncled 

acorns  and  sessile  leaves,  (a)  Pistilline  flow'ers  in  an  early  stage,  (b) 
Stamineous  aments.  ( c ) Stamineous  flower  isolated.  (cl)  Pistilline 

flow'er  isolated,  shewing  the  cupule  and  rudimentary  superior  calyx. 

(e)  Gland  without  the  cupule.  (/)  Longitudinal  division  shewing  one 
large  cotyledon  of  the  exalbuminous  embryo. 

c.  Jugians  regia.  Branch  shewing  fruit  and  pinnate  leaves.  (a) 
Staminiferous  ament.  (b)  Longitudinal  section  of  a pistilline  flower. 

(c)  Longitudinal  section  of  the  ripe  fruit,  shewing  the  exocarp,  meso- 
ca?;p,  and  endocarp,  the  radicle,  plumule,  and  one  of  the  cotyledons  of 
the  exalbuminous  embryo.  (d)  Transverse  section  of  the  fruit,  shew'- 
ing  the  two  wrinkled  cotyledons,  (e)  The  seed  detached. 

(1522.)  The  Salicacece  are  shrubs  or  trees,  often  of  a large  size,  with  round  and 
scattered  branches.  The  leaves  are  alternate,  simple,  and  stipulate,  the  stipul® 
being  free  and  caducous,  or  leaf-like  and  persistent,  [§  1521,  a.] 

The  foliar  margins  are  serrate  or  crenate,  and  the  costul®  deliquescent.  Foliar 
glands  are  often,  but  not  universally  present. 

The  flowers  are  separated,  either  monoecious,  or  more  frequently  dioecious;  and 
collected  into  cylindrical  or  ovate  catkins.  The  stamineous  ones  consist  of 
stamina,  from  tw'o  to  twenty-four  in  number,  free  or  monadelphous,  with  erect 
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two-celled  anthers,  dehiscing  by  longitudinal  chinks,  and  arise  from  a glan- 
dular torus  situated  in  the  axilla  of  a squamaceous  bracte.  The  pistilline 
flowers  are  achlamydeous,  and  consist  of  a fusiform  germen  with  two  styles,  often 
connate,  and  terminated  by  emarginate  or  bipartite  stigmata.  The  ovary  is  superior, 
one-celled  or  sub-bilocular,  from  the  margins  of  the  valves  becoming  introflexed. 
The  trophosperms  are  two,  parietal,  and  many-ovuled  ; and  the  ovules  erect. 

The  fruit  is  a one  or  two  celled,  oblong,  coriaceous  capsule,  two-valved  and 
dehiscing  downwards.  The  seeds  are  many,  and  attached  to  the  lower  part  of  the 
cell,  exalbuminous  and  comose.  The  embryo  is  straight,  and  the  radicle  inferior. 

(1523.)  Hence,  differentially  considered,  the  Salicacece  are  achlamydeous 
Quercinte  with  indefinite  comose  seeds,  [§  1521,  a.] 

(1524.)  The  willows  are  extremely  useful  plants,  and  afford,  from  wet  and 
swampy  soil,  where  few  other  trees  will  flourish,  oziers  for  basket-making,  bark 
for  tanning,  and  a peculiar  alkaloid  named  salicine,  which  appears  likely  to  rival 
the  Quinine  of  Peruvian  bark,  in  the  successful  treatment  of  intermittent  fevers. 

S.  caprea,  fragilis,  and  alba,  are  those  chiefly  esteemed  for  their  febrifuge 
properties,  but  the  bark  of  most  of  the  species  is  astringent  and  tonic.  Sir 
Humphry  Davy  found  willow-bark  to  contain  as  much  tanning  principle  as  that 
of  the  oak  ; the  species  in  which  it  is  most  abundant  are  S.  Russelliatia,  alba, 
and  purpurea,  the  latter  of  which  is  the  toughest  of  all  the  willows. 

Salix  herbacea  is  the  smallest  tree  existing ; it  varies  from  one  to  three  inches 
in  height;  its  leaves  are  used  in  Iceland  for  tanning  leather. 

(1525.)  The  known  species  of  willow  amount  to  nearly  200,  the  majority  of 
which  have  been  figured  by  the  Duke  of  Bedford,  in  his  Salictum  Woburnense  ; 
and  it  is  greatly  to  be  deplored  that  so  few  copies  of  that  splendid  work  were 
printed,  and  more  especially,  as  of  all  genera  the  species  of  this  are  perhaps  the 
most  difficult  of  distinction. 

(1526.)  S.  alba  is  the  most  valuable  of  the  whole  as  a timber-tree,  and,  when 
pollarded,  is  very  productive  of  poles,  fence- wood,  crate-ware,  and  fuel. 

S.  viminalis,  vitellina,  and  others,  are  cultivated  in  swampy  districts  under  the 
name  of  osiers,  and  their  use  for  basket-work,  hoops,  &c.  is  well  known.  They 
are  remarkably  quick  growing  plants,  whence  indeed  their  generic  name. 

(1527.)  Willows  are  much  used  in  the  manufacture  of  charcoal;  and  it  has 
been  proved  that  willow-charcoal  is  superior  to  that  of  most  other  wood  for  the 
preparation  of  gunpowder.  Before  the  introduction  of  coke  into  our  iron-works, 
such  immense  quantities  of  wood  were  annually  converted  into  charcoal,  that 
Evelyn,  in  his  Sylva,  expressed  a fear  that  the  demands  of  the  furnaces  would 
lead  to  the  entire  destruction  of  our  forests.  Indeed,  the  Forest  of  Dean  was 
almost  wholly  consumed  in  the  reduction  of  the  iron  ore  that  abounds  in  its 
locality.  Even  in  1788,  twenty-six  out  of  the  eighty-six  iron  furnaces  then  at 
work  in  England,  were  heated  by  wood-charcoal ; but  in  1826,  the  three  hundred 
and  five,  to  which  they  had  increased,  were  all  fed  by  pit-coal  coke. 

(1528.)  The  weeping  willow,  ( S . Babylonica,)  which  is  the  most  ornamental 
species,  has  received  its  specific  name  from  the  supposition  that  it  was  upon  such 
trees  that  the  Israelites  hanged  their  harps,  when  by  the  waters  ol  Babylon  they 
sat  down  and  wept  on  the  remembrance  of  Sion.  But  modern  travellers  affirm 
that  it  is  a mountain-plant,  and  not  an  aquatic  one.  Pope’s  willow,  at  Twicken- 
ham, which  was  sacrilegiously  cut  down  a few  years  ago,  was  the  purent  of  many 
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of  those  now  growing  in  this  country,  as  it  was  a favorite  source ; it  is  said  to 
have  been  raised  from  a rod  that  with  others  formed  (he  outer  part  of  a package 
arrived  from  Spain,  and  which  the  poet  planted,  thinking  it  exhibited  some  signs 
of  vitality. 

Salir  Babylorica. 


(1529.)  Of  the  poplars  the  Abele  (P.  alba),  and  the  Aspen  (P.  tremula),  with 
the  Lombardy  species  (P.  fastigiata  or  dilatata),  are  the  most  common  here. 
The  first  is  one  of  the  more  valuable,  its  wood  being  in  much  request  by  turners, 
and  its  lightness  also  recommends  it  for  the  construction  of  portable  wooden  ves- 
sels, such  as  butchers’  trays,  troughs,  &c.  The  second  affords  a very  light  white 
timber,  now  chiefly  used  by  patten-makers. 

(1530.)  Monkish  chroniclers  report  that  the  cross  was  made  of  aspen  wood, 
and  hence  they  would  account  for  the  trembling  of  the  leaves,  which  they  affirm 
have  never  rested  since  the  crucifixion. 

(1531.)  The  Lombardy  poplar  is  peculiarly  fertile  in  its  growth,  but  not 
without  beauty  ; in  port  it  resembles  the  cypress,  and  its  wood  is  well  fitted  for 
packing-cases  and  boxes,  as  nails  do  not  split  it.  In  Lombardy  all  the  vessels  in 
which  the  grapes  are  carried  home  from  the  vineyards  are  of  poplar  plank. 

(1532.)  The  seed-down  of  the  various  poplars,  as  well  as  that  of  the  willows,  is 
sometimes  used  for  stuffing  cushions,  either  alone  or  mixed  with  other  materials: 
from  it  paper  has  been  also  manufactured.  In  Kamtschatka  the  inner  bark  is 
occasionally  made  into  bread;  and  in  Sweden  the  leaves  and  young  shoots  are 
gathered  as  winter  fodder  for  sheep.  The  buds  both  of  the  P.  alba  and  tremula 
have  a peculiarly  pleasant  smell  in  spring,  and  yield  a resinous  substance  likened 
to  storax  ; but  P.  balsamifera  affords  a much  more  abundant  supply,  which  is 
collected  for  medicinal  purposes,  and  is  brought  into  Europe  from  Canada  in 
shells.  It  is  said  to  be  diuretic  and  antiscorbutic  : the  bark  of  P.  tremuloides  is 
also  prescribed  as  a febrifuge  in  the  United  States.  The  bark  of  P.  tremula  is  the 
favorite  food  of  the  beaver  ; it  is  likewise  used,  from  its  lightness,  as  net-floats  by 
fishermen  instead  of  corks.  Poplar  wood  does  not  take  fire  rapidly,  and  rarely 
bursts  into  flame,  it  is  therefore  well  fitted  for  heating  ovens,  but  a bad  fuel  for 
common  purposes. 

(1533.)  Betulace/e.  The  birch  ( Betula ),  and  the  alder  {Alims),  formerly 
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considered  a species  of  the  former  genus,  although  now  generically  distinguished, 
are  associated  in  a common  type,  the  Betulace-e. 

(1534.)  The  Betulacece  are  either  trees  or  shrubs  with  exarticulate  branches; 
the  leaves  are  alternate  and  simple ; the  costulae  run  direct  from  the  midrib  to  the 
margin,  which  is  either  toothed  or  serrate  ; and  the  stipuhe  are  caducous.  The 
flowers  are  monoecious,  and  the  inflorescence  in  cylindrical  or  subrotund  aments. 
The  stamineous  flowers,  generally  naked,  are  occasionally  surrounded  by  a three 
or  four  lobed  calyx,  and  spring  from  the  axillae  of  imbricated  bracteae.  The 
stamina  are  variable  in  number,  for  the  most  part  discrete,  rarely  monadelphous, 
and  the  anthers  are  two-celled. 

The  bracteae  of  the  pistilline  aments  are  generally  deciduous,  but  occasionally 
persistent,  and  lignescent;  and  from  the  axill*  of  each  scale  spring  two  or  three 
flowers  destitute  of  perianth,  each  consisting  of  a superior  two-celled  germen, 
with  connate  or  obsolete  styles  and  elongated  filiform  stigmata.  The  ovules  are 
one  in  each  cell,  attached  to  the  upper  part  of  the  placenta.  The  fruit  is  a 
strobiliform  ament,  the  pericarp  dry  and  indehiscent  with  membranaceous  winged 
edges,  two-celled,  or  by  abortion  one-celled  and  one-seeded.  The  seeds  down- 
less, pendulous,  and  exalbuminous.  The  embryo  straight,  the  radicle  superior, 
and  the  cotyledons  epigean,  and  during  germination  foliaceous. 

(1535.)  Hence,  differentially  considered,  the  Bctulaceaz  are  foliose  Quercinte, 
with  a free  two-celled  germen,  definite  pendulous  ovules, and  downless  seed-coats. 

(1536.)  The  wood  of  the  alder  is  valued  for  works  exposed  to  the  action  of 
water,  especially  such  as  are  constantly  submerged.  Before  the  iron  manufacture 
was  so  much  improved,  alder  was  in  much  request  for  water-pipes,  on  account  of 
the  ease  with  which  it  can  be  perforated  when  green : it  is  also  valuable  as 
affording  one  of  the  best  charcoals,  some  persons  say  superior  to  the  willow,  for 
the  manufacture  of  gunpowder ; and  no  other  wood  forms  carbon  that  answers  so 
well  for  galvanic  experiments,  alder-charcoal  being  always  preferred  for  the 
points  that  connect  the  poles  of  voltaic  batteries  and  other  similar  apparatus. 
The  bark  is  used  both  by  dyers  and  tanners,  the  sap  being  of  a yellow  colour  and 
very  astringent.  In  decoction  it  is  employed  as  a gargle  in  relaxations  of  the 
mucous  membrane  of  the  fauces;  and  in  double  the  dose  of  cinchona  it  has  been 
administered  with  success  in  cases  of  ague. 

(1537.)  The  birches  are  not  only  beautiful  trees,  but,  from  growing  where 
other  wood  is  scarce,  often  valuable  as  timber,  and  from  intermediately  as  well  as 
directly  affording  food  to  man.  Ornithologists  affirm  that  the  birches  form 
the  principal  attraction  to  the  birds  which  are  found  in  such  plenty  in  high  north- 
ern latitudes,  the  catkins  yielding  them  food  in  the  spring,  and  the  seeds  during 
the  remainder  of  the  year.  The  grouse  and  ptarmigans  seem  to  prefer  the  B. 
nana,  the  smaller  birds  the  B.  alba.  Many  indeed  are  the  economical  purposes 
to  which  the  various  parts  of  these  plants  have  been  applied  in  countries  unblessed 
with  a luxuriant  vegetation.  In  the  northern  parts  of  Europe,  and  even  in  Scot- 
land, the  bark  is  used  to  tan  leather  and  to  make  ropes ; and  the  outer  rind,  which 
contains  a resinous  matter,  the  Highlanders  call  Meillag,  and  once  were  wont  to 
burn  instead  of  candles.  With  fragments  dexterously  braided  or  interwoven,  the 
Laplanders  make  shoes  and  baskets  ; and  large  thick  pieces,  which  easily  separate 
from  the  wood  and  form  hollow'  cylinders,  or  those  which  are  flattened  out  and 
a hole  made  at  one  end  for  the  neck,  like  a drayman’s  leathern  apron,  they  are  said 
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to  use  as  surtouts  to  keep  off  the  rain.  The  Americans  make  entire  canoes 
of  birch-bark,  especially  of  that  of  the  B.  papyracea,  which  is  hence  called  “ canoe 
birch,”  and  the  weight  of  one  of  these  vessels,  large  enough  to  hold  four  persons, 
does  not  exceed  fifty  pounds.  The  Russians,  Poles,  {ind  Swedes,  use  birch  bark 
likewise  to  cover  their  houses  instead  of  tiles.  The  inner  bark  was  one  of  the  mate- 
rials on  which  the  ancients  wrote  before  the  invention  of  printing.  The  wood  was 
formerly  used  by  the  highlanders  to  make  their  arrows,  but  it  is  now  converted 
into  ploughs,  carts,  rakes,  and  most  of  the  rustic  implements  of  agriculture. 
The  smaller  branches  are  made  into  hurdles,  broom-handles,  <fcc.  and  the  pliant 
twigs  into  rods  and  besoms.  By  the  turner  the  wood  is  esteemed  for  making 
trenchers,  bowls,  spoons,  ladles,  &c.  and  the  knobby  excrescences  afford  a beau- 
tifully veined  wood.  It  is  also  prized  as  fuel,  forms  good  charcoal,  and  yields 
an  excellent  lamp-black  for  making  printers’  ink. 

The  black  birch  of  America  ( B . lento),  called  also  mountain  mahogany,  from 
the  beauty  of  its  wood,  affords  one  of  the  hardest  timbers  of  the  whole  genus, 
and  is  perhaps  the  most  valuable. 

(1538.)  A pyrogenous  oil  is  procured  from  the  bark  of  the  white  birch  by  dis- 
tillation, which  has  a very  peculiar  odour ; it  is  with  this  oil  that  skins  are  dressed 
in  Russia,  and  to  it  the  Russia  leather  owes  its  fragrance.  It  is  said  to  be 
inimical  to  insects,  and  hence  such  leather  is  in  great  request  for  bookbinding: 
many  attempts  have  been  made  to  prepare  a similar  article  in  this  country  and 
in  France,  but  they  have  all  been  hitherto  unsuccessful. 

(1539.)  The  sap  of  the  birch  is  convertible  into  wine,  vinegar,  and  spirit, 
and  from  it  sugar  may  be  obtained.  From  a large  tree  tapped  in  the  spring  several 
gallons  of  saccharine  sap  may  be  drawn  daily  without  obvious  injury  to  the  plant, 
which  forms  when  fresh  an  agreeable  beverage,  and  when  fermented  an  intoxi- 
cating liquor. 

The  weeping  birch  ( B.  pendula),  is  one  of  the  most  graceful  of  alpine  plants, 
and  when  of  a large  size,  its  pendant  branches,  not  thicker  than  common  pack- 
thread, are  often  thirty  or  forty  feet  in  length.  Coleridge,  in  the  true  spirit  of 
poetry,  has  called  it  the  “ Lady  of  the  Woods.” 

(1540.)  The  Betulacee,  Salicaeece,  Myricacee , and  Casuarinaceiz,  though 
differing  in  the  several  particulars  described,  all  agree  in  having  the  germen  free 
and  superior,  which  circumstance  contrasts  them  with  the  two  remaining  types, 
Corylacea.  and  Juglandacece,  included  in  this  section,  in  which  the  germen  is  in- 
ferior, and  the  tube  of  the  calyx  adnate.  Hence  two  subsections  are  distinguish- 
able, the  Betuliana,  and  the  CoryliancE,  in  the  first  of  which  not  only  is  the 
germen  free,  but  the  flowers,  both  the  stamineous  and  the  pistilline  ones,  are  dis- 
posed in  aments;  while  it  will  be  found  that  in  the  second,  besides  the  adherent 
calyx,  which  is  the  essential  sign,  the  stamineous  flowers  alone  are  disposed  in 
aments,  the  pistilline  ones  being  subsolitary,  and  the  bracteae,  in  general,  collected 
into  whorls,  called  involucra,  thus  often  forming  a cup-shaped  organ,  or  cupule, 
as  in  the  acorn ; whence  indeed  one  type  has  been  by  some  botanists  named 
the  CupulifercE. 

(1541.)  CoRVLACEiE.  The  oak,  the  hazel,  the  hornbeam,  tbe  chesnut,  and  the 
beech,  which  are  associated  to  form  this  type,  are  trees  or  shrubs  with  much- 
branched  stems,  round  and  exarticulate ; their  leaves  are  alternate,  simple,  and 
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•tipulate,  with  costo-margiual  costube,  and  serrate  or  pinnati-lobed,  rarely  entire 
edges ; the  stipulae  are  free  and  caducous. 

The  flowers  are  monoecious,  the  stamineous  ones  collected  into  cylindrical  or 
rarely  roundish  scaly  catkins  ; the  stamina  variable  in  number  (from  four  to  twenty- 
four),  arising  from  the  scaly  bracteae,  or  from  a squamaceous  (four  to  six  cleft) 
calyx.  Filaments  mostly  free,  rarely  connate,  anthers  erect  and  two-celled ; the 
connectivum  continuous  with  the  filament,  and  sometimes  prolonged  into  a beard. 

The  pistilline  flowers  are  either  arranged  in  aments,  or  contained  within  an  in- 
volucre that  becomes  coriaceous  or  woody,  and  surrounds  or  includes  the  fruit. 
The  perianth  is  adherent  to  the  germen,  the  limb  being  obsolete  or  very  minute. 
The  inferior  germen  is  two  to  six  celled,  the  ovules  one  to  two  in  each  cell  and 
pendulous,  the  styles  two  to  six,  often  connate,  the  stigmata  free. 

The  fruit  is  a gland  or  nut,  by  abortion  one -celled,  and  often  only  one-seeded. 
The  seed  pendulous  and  exalbuminous ; the  embryo  large,  the  small  radicle  su- 
perior, and  the  cotyledons  plano-convex,  fleshy,  or  foliaceous  ; bypogean  in  the 
first  case,  and  epigean  in  the  second,  [§  1521,  b.] 

(1542.)  Hence,  differentially  considered,  the  Corylaceat  are  cupuliferous  Quer- 
ciniz,  with  subamentaceous  flowers,  inferior  ovaries,  pendulous  seeds,  and  smooth 
cotyledons. 

(1543.)  Few  trees  have  been  more  highly  and  more  constantly  valued  than  the 
oak,  and  still  fewer  have  been  esteemed  in  different  ages  from  such  different 
causes ; for  seldom  as  acorns  are  eaten  now,  and  much  as  oaken  timber  is  at 
present  worth,  it  was  formerly  for  the  fruit  alone  that  the  tree  was  prized.  At 
one  time,  in  most  countries,  when  the  mind  was  as  uncultured  as  the  soil,  the 
rude  unsettled  tribes  sought  from  the  trees  of  the  forest  their  chief  supplies  of 
vegetable  food.  Not  that  the  oak  was  the  exclusive  source,  but  as  being  the 
principal  of  the  gland-bearing  trees,  its  name  was  given  to  several  of  the  others, 
such  as  the  chesnut  and  the  beech  ; and  the  term  gland,  like  (3a\avog  or  yaXavog, 
seems  also  to  have  been  extended  to  eatable  fruits  in  general : thus  the  date  was 
called  glans  Phoenicia , the  chesnut  glans  Sardinia,  beech-mast  glans  fagi,  and 
the  walnut  glans  Jovis  or  ju glans : just  as  with  us  acorn  is  but  an  abbreviated 
form  of  aac,  or  oak-corn  ; corn  and  kernel  being  common  names  for  seeds,  and 
the  former  having  become  the  collective  denomination  of  the  cereal  grains,  by 
which  the  use  of  most  others  has  been  superseded. 

(1544.)  The  food  of  the  Balanophagi,  it  will  hence  be  evident,  was  not  so 
despicable  as  it  has  been  sometimes  thought  to  have  been,  and,  besides  the  inclusion 
of  various  fruits  under  the  common  name  of  glands,  the  acorns  of  many  of  the 
levantine  and  other  exotic  oaks,  such  as  the  Q.  Ballota,  Q.  Ilex,  and  especially 
the  Q.  Esculus,  bear  fruit  which  is  even  now  esteemed  and  eaten  in  Spain,  and 
Barbary,  as  cbesnuts  are  in  the  more  northern  parts  of  Europe. 

In  Britain,  although  it  is  unknown  that  acorns  ever  formed  the  common  food 
of  the  inhabitants,  it  was  for  them  alone  thut  the  oak  was  prized,  as  furnishing 
the  chief  support  of  the  large  herds  of  swine  on  which  our  forefathers  fed. 
Woods,  of  old,  were  valued  according  to  the  number  of  hogs  they  could  fatten,  and 
so  rigidly  were  the  forest-lands  surveyed,  that  in  ancient-records,  such  as  the 
Doomesday  book,  woods  are  mentioned  of  “ a single  hog.”  The  right  of  feeding 
swine  in  the  woods,  called  Pannage,  formed,  some  few  centuries  ago,  one  of  the 
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most  valuable  kinds  of  property.  With  this  right  monasteries  were  endowed,  and 
it  often  constituted  the  dowry  of  the  daughters  of  the  Saxon  kings.  Indeed,  the 
encroachments  of  the  Norman  princes  on  this  common  right,  in  their  passion  for 
preserving  forests  for  the  chase,  was  one  of  the  more  grievous  wrongs  of  which 
the  oppressed  people  in  those  times  complained,  and  relief  from  which  was  wrung 
from  John,  amongst  other  privileges,  on  the  plains  of  Runnymede. 

(1545.)  The  history  of  the  oak,  whether  natural  or  traditional,  is  one  replete 
with  interest.  The  reverence  in  which  the  tree  was  held,  the  oracles  sought 
from  it  of  old,  the  druidic  priesthood,  and  the  superstitions  connected  with  it  in 
other  ages,  all  combine  to  render  the  annals  of  the  oak,  the  chronicles  of  this 
forest-king,  in  great  part  a history  of  the  human  race.  Here,  however,  the 
introduction  of  such  memorials  would  be  out  of  place,  and  the  curious  in  these 
matters  are  referred  to  my  Amcenitates  Quernee,  in  which  the  most  important 
particulars  will  be  found  condensed. 

(1546.)  Upwards  of  a hundred  species  of  oak  are  enumerated  in  Sprengel’s 
catalogue,  the  majority  of  which  are  natives  of  the  New  World.  The  most  im- 
portant of  these  many  species  are  the  Q.  navalis  (pedunculata  vel  Robur),  or  ship 
oak,  and  the  Q.  viretis,  for  timber  ; the  Q.  Suber  or  cork-oak,  for  its  useful  bark, 
Q.  iiifectoria  for  its  galls,  and  the  Q.  cegilops,  coccifera,  and  tinctoria,  which 
yield  the  Velani  acorns,  the  Kernies,  and  the  Quercitron  bark. 

(1547.)  The  British  naval  oak,  our  great  father  of  ships,  the  timber  of  which 
is  unrivalled  for  its  strength  and  durability,  has  been  frequently  confounded  with 
one  or  two  other  species,  also  growing  in  this  country,  the  wood  of  which  is  far 
less  valuable  and  enduring,  and  to  their  substitution  for  the  true  naval  oak,  the 
destructibility  of  many  modern-built  vessels  has  been,  with  justice,  in  great  part 
attributed. 

(1548.)  The  oak  which  yields  the  inferior  timber  is  said  to  have  been  intro- 
duced into  this  island  from  the  continent,  and  from  the  freedom  of  its  growth,  and 
the  abundance  of  fruit  it  bears,  to  have  established  itself  firmly  in  various  parts  of 
the  country:  it  has  even  been  encouraged  unwittingly  in  plantations,  through  the 
ignorance  of  those  entrusted  with  their  care,  although  the  error  has  been  fre- 
quently pointed  out  by  botanists.  The  true  naval  oak  is  easily  distinguishable 
from  the  others  growing  wild  in  Britain,  by  the  acorns  being  seated  on  long 
stalks,  and  the  leaves  subsessile  or  without  any,  [§  1521,  b.  a.] ; while  the  inferior 
oak  has  sessile  acorns  and  leaves  with  lengthened  footstalks. 

(1549.)  Much  indeterminateness  exists  in  the  nomenclature  of  these  several 
oaks ; for,  although  distinguished  by  Ray,  they  were  all  included  by  Linneus  in 
his  single  species  Robur,  and  since  again  separated,  the  classic  adjunct  has  been 
given  to  each  of  the  three  species  by  different  botanists.  Smith  calls  the  pedun- 
cled  oak  Q.  Robur,  and  thinks  that  Willdenow  was  countenanced  in  a wilful  error 
by  the  Hortus  Kewensis,  in  giving  that  title  to  the  sessile  fruited  one  ; whereas, 
from  the  description  of  Pliny,  and  the  older  writers,  it  would  seem  to  belong 
most  correctly  to  the  downy-leaved  or  Durmast  species,  the  chene  noir  of  the 
French  : for  the  wood  of  this  oak  is  of  a dark  colour,  as  described  by  Festus 
Pompeius.  It  agrees  also  with  the  account  of  Pliny,  who  calls  it  ‘ Robur  exal- 
burnatum,’  and  says  ‘Robur  marina  aqua  corrumpitur,’  neither  of  which  descrip- 
tions will  accord  with  our  naval  species.  I have  hence  elsewhere  proposed  to 
avoid  this  perplexity  by  calling  the  naval  oak  Q.  navalis,  the  sessile-fruited 
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species  Q.  regalis,  and  the  Durmast  oak  Q.  Robur.  (See  Amcenitates  Querneae 
p.  3.) 

(1550.)  The  timber  of  the  naval  oak,  which  is  to  us  invaluable,  was  required 
during  the  late  war  in  such  immense  quantities  to  meet  the  urgent  demands  of 
our  dock-yards,  that  the  British  forests  were  thinned  of  their  larger  trees,  and 
serious  apprehensions  once  entertained  that  our  native  sources  of  supply  would  be 
exhausted.  Indeed,  it  is  a well  known  fact,  that  long  before  the  peace  a scarcity 
was  felt,  especially  of  the  larger  kind  of  timber  fit  for  ships  of  the  line  ; and  so  great 
was  this  want,  that  it  has  been  stated  on  good  authority,  if  Sir  Robert  Seppings 
had  not  contrived  the  means  of  substituting  straight  timber  for  that  of  different 
forms  and  dimensions,  before  considered  indispensable,  the  building  of  new  ships 
must  entirely  have  ceased. 

This  scarcity  excited  the  attention  of  the  government  and  the  public ; and,  since 
then,  many  patriotic  persons  have  made  large  plantations  of  oak,  and  parts  of  the 
royal  forests  have  been  dedicated  to  the  growth  of  this  valuable  tree ; so  that,  in 
future,  notwithstanding  the  large  quantities  required,  the  supply  will  in  all  pro- 
bability be  equal  to  the  demand.  Of  the  extent  of  this  demand  some  general 
notion  may  be  obtained  from  the  report  of  the  Commissioners  of  land  revenue, 
printed  in  1812.  It  is  there  stated  that,  taking  the  tonnage  of  the  navy  in  1806  at 
776,087  tons,  it  would  require,  at  1J  load  to  a ton,  1,164,085  loads  to  build  such 
a navy  ; and,  supposing  the  average  duration  of  a ship  be  fourteen  years,  the 
annual  quantity  of  timber  required  would  be  83,149  loads,  exclusive  of  repairs, 
which  may  be  calculated  to  take  27,000  loads,  making  the  whole  about  110,000 
loads. 

Now  it  is  estimated  that  not  more  than  forty  oak  trees  can  stand  on  an  acre  of 
ground  so  as  to  grow  to  a full  size  fit  for  ships  of  the  line,  or  to  contain  each  1| 
load  of  timber:  and  it  is  known  that  each  seventy-four  gun  ship  consumes, in  build- 
ing, 2000  tons  or  3000  loads,  so  that  2000  oak  trees,  the  full  produce  of  fifty  acres, 
are  required  to  construct  one  such  vessel.  But  as  110,000  loads  are  annually  wanted, 
and  as  an  oak  tree  is  at  least  100  years  in  arriving  at  a fit  state  to  be  cut  for  ship 
timber,  nearly  200,000  acres  of  land  would  be  required  for  the  growth  of  oak 
alone  to  keep  up  a successive  supply  for  maintaining  a navy  of  about  800,000 
tons,  were  not  timber  procured  during  war  from  prizes,  and  other  incidental 
sources.  The  supplies  thus  gained  were,  during  the  last  war,  very  considerable, 
and  our  enemies  were  by  no  means  unconscious  of  their  extent ; for,  with  their 
characteristic  levity,  which  is  proof  against  misfortune,  they  absolutely  called  the 
superintendant  at  Breschai,  in  the  time  of  Napoleon,  ‘ Purveyor  of  arms  to  the 
British  navy ,’  as  he  himself  informed  my  friend,  Mr.  Bond,  soon  after  the  peace  ; 
for,  added  he,  no  sooner  were  our  ships  fitted-out  from  the  port  of  Venice,  than 
they  fell  into  your  hands. 

The  above  calculations  are  however  but  partial,  as  they  refer  to  the  royal  navy 
alone ; and  hence  to  the  account  there  must  be  added  that  in  the  service  of  the 
East  India  Company,  and  the  20,000  merchant-vessels  of  a mean  burden  of  120 
tons,  which,  according  to  Moreau’s  tables,  is  the  average  number  at  any  one  time 
employed  in  the  commercial  navigation  of  England  and  Scotland,  besides  our 
vast  home  demands,  for  the  construction  of  docks,  wharfs,  canals,  flood-gates, 
<fcc.  which  exceed  in  amount  those  of  the  Royal  navy. 

(1551.)  The  value  of  oak  bark  is  only  inferior  to  that  of  its  wood.  From  the 
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tanning  principle  which  in  it  is  so  abundant,  it  is  the  bark  chiefly  employed  by  tan- 
ners in  the  making  of  leather,  one  of  the  most  important  manufactures  of  this 
country,  ranking  either  the  third  or  fourth  on  the  list,  and  surpassed  only 
by  those  of  cotton,  wool,  and  perhaps  of  iron,  the  value  of  articles  annually 
manufactured  from  leather  being  estimated  at  from  12  to  16,000,000/.  Besides 
the  oak-bark  afl'orded  by  our  own  plantations  large  quantities  are  imported,  chiefly 
from  Holland  and  Belgium,  averaging  about  40,000  tons  per  annum. 

(1652.)  The  astringency  of  oak-bark  has  recommended  its  employment  medi- 
cinally in  sanguineous  and  other  fluxes ; it  has  also  been  used  both  alone,  and 
combined  with  other  bitters  and  aromatic  drugs,  as  a febrifuge;  and,  according  to 
Merat  and  Lens,  it  entered  largely  into  the  preparation  of  the  factitious 
cinchonas,  which  the  French  physicians  were  compelled  to  substitute  for  Pe- 
ruvian bark  during  the  war,  when  the  whole  European  continent  was  blockaded 
by  the  British  navy. 

The  leaves  of  the  oak  are  astringent,  but  much  less  so  than  the  bark  ; they  have 
hence  been  occasionally  used  in  the  tanning  of  leather,  and  also  officinally  as 
styptics : the  leaves  of  Q.falcata  have  on  this  account  been  especially  recom- 
mended as  an  external  application  in  gangrene. 

(1553.)  The  oak  is  peculiarly  subject  to  the  attacks  of  insects,  which  cause  the 
production  of  many  varieties  of  galls  ; some  particular  kind  being  found  on  almost 
every  part,  such  as  the  roots,  branches,  buds,  leaf-stalks,  flower-stalks,  and  even 
on  either  side  of  the  leaves.  Of  these  adventitious  productions,  once  mistaken 
for  the  fruit  of  the  tree,  the  most  important  is  that  known  in  commerce  as  the 
gall-nut,  and  which  is  brought  to  this  country  from  the  Levant,  chiefly  from 
Aleppo.  The  oak  on  which  the  nut-galls  are  found  is  a small  shrubby  species 
called  Q.  infectoria,  that  is  common  in  all  parts  of  Asia  Minor,  especially  in  the 
neighbourhood  of  Smyrna  and  Aleppo.  The  galls,  which  are  the  result  of  the  punc- 
ture of  a small  insect  named  Diplolepis  galls,  tinctorial,  (vide  Med.  Bot.,  clii. ), 
are  the  only  valuable  produce  of  the  plant,  and  they  form  a very  important  article  of 
commerce.  Oak-galls  are  among  the  most  powerful  vegetable  astringents  known, 
and  hence  they  form  the  basis  of  most  styptics,  and  enter  into  the  composition  of 
many  astringent  medicines.  An  infusion  of  galls  is  the  best  antidote  for  an  over- 
dose of  ipecacuanha,  rendering  it  almost  immediately  inert. 

Galls  contain,  besides  tannin,  mucilage,  and  extractive  matter,  a peculiar  prin- 
ciple called  gallic  acid,  which  strikes  a deep  black  colour  with  the  soluble  salts  of 
iron.  This  property  renders  them  valuable  as  a dye-stuff ; and  hence  indeed, 
from  their  great  request  by  dyers,  the  oak  which  bears  them  has  been  named 
Q.  infectoria.  They  also  form  the  basis  of  modern  writing-ink. 

(1554.)  The  once  well-known  dye  called  Kermes,  now  in  great  measure 
superseded  by  the  West  Indian  cochineal,  is  a species  of  coccus,  an  insect  that 
infests  the  Q.  coccifera,  as  another  does  the  Cactus  coccinellifer.  This  oak, 
which  is  common  in  the  Levant,  is  valued,  like  the  preceding,  only  for  its  adventi- 
tious produce  ; and,  before  the  introduction  of  cochineal,  the  Kermes  was  the  base 
of  most  of  our  crimson  dyes:  it  is  still  used  by  the  Greeks  and  Turks  to  dye  the 
scarlet  caps  so  commonly  worn  in  Eastern  countries. 

(1555.)  Quercitron  is  the  bark  of  the  Q.  tinctoria;  in  America  it  is  used  to 
tan  leather,  but  here  only  to  dye  yellow:  the  acorn-cups  of  the  Velani  oak,  Q. 
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JEgilops,  are  also  imported  us  a dye-stuff,  and  are  used  sometimes,  instead  of  gall- 
nuts,  to  strike  a good  black  with  iron,  as  well  as  in  the  process  of  tanning. 

(1556.)  Cork  is  the  bark  of  Q.  Suber.  This  oak  is  a native  of  the  northern 
parts  of  Africa  and  the  southern  ones  of  Europe.  The  trees  yield  octennial  or 
decennial  crops,  from  the  age  of  about  fifteen  years  to  that  of  a hundred  and  fiity, 
and  are  said  to  be  more  vigorous,  healthy,  and  long-lived  when  the  cork  is 
periodically  removed,  than  when  it  is  left  to  accumulate  on  their  trunks.  The 
uses  of  cork  are  too  well  known  to  require  enumeration  ; but,  besides  the  pur- 
poses to  which  in  this  country  it  is  commonly  applied,  in  Spain  and  Portugal 
layers  of  it  are  used  to  line  the  rooms,  and  laid  down  instead  of  carpets  in  the 
brick-floored  chambers. 

The  European  markets  are  chiefly  supplied  from  the  Peninsula,  the  French 
cork  being  inferior  to  that  of  Spain  and  Portugal.  About  2500  tons  ol  cork  are 
annually  imported  into  Britain  from  the  two  last  named  states.  The  soot 
collected  from  burnt  cork  forms  Spanish  black. 

(1557.  ) Q-  virens,  or  the  live  oak,  is  the  most  valuable  for  its  timber  of  all  the 
American  species ; and,  besides  this,  and  the  foregoing,  many  others  either  have 
been  or  might  be  applied  to  various  economical  purposes ; the  above,  however, 
are  sufficient  illustrations  of  the  importance  of  the  genus. 

(1558.)  While  some  of  the  oaks  are  dwarfish  shrubs,  others  attain  an  immense 
magnitude,  and  live  through  uncounted  years.  Few  trees  indeed  are  known  to 
exceed  them  either  in  bulk  or  age,  [§  97.]  Of  their  size  some  instances  have 
been  already  given,  and  others  might  easily  be  added ; for  there  are  many  vene- 
rable oaks  in  this  country  which,  as  Gilpin  says,  ‘ chronicle  on  their  furrowed 
trunks  ages  before  the  Conquest and  some,  such  as  the  Salcey  and  the  Cow- 
thorpe,  that  perhaps  may  antedate  the  Christian  era. 

(1559.)  The  chesnut  and  the  beech,  associated  by  Linneus  as  species  of  the 
same  genus,  have  by  modern  botanists  been  distinguished  into  two,  named  Cas- 
tanea  and  Fagus.  It  is  probable  that  the  ipnyoe  of  the  Greeks  was  not  the  Fagus  of 
the  Latins,  but  either  the  chesnut  or  Q.^Fsculits,  as  the  name  has  evident  reference 
to  the  fruit  being  used  as  food ; and  beech-mast  would  lorm  a far  inferior  diet  to 
cbesnuts.  The  beech  is  chiefly  valued  for  its  wood,  but  it  is  not  considered  by 
foresters  in  general  us  a timber  tree ; for  it  is  neither  strong  nor  durable : it  is 
chiefly  employed,  from  the  closeness  of  its  grain,  for  tool-handles  and  in  machinery. 
Beech-nuts  abound  in  oil,  and  a patent  some  years  ago  was  taken  out  for  its 
extraction,  but  it  was  found  more  profitable  to  fatten  swine  upon  them  than  to 
sell  them  to  the  patentee. 

(1560.)  The  chesnut  is  much  more  valuable  than  the  beech,  both  for  its  timber 
and  its  fruit ; it  is  also  a more  handsome  and  noble  growing  tree.  Some 
instances  are  given  in  which  the  chesnut  is  said  to  have  arrived  at  a most  extra- 
ordinary size  and  age,  such  as  the  Castagno  de  cento  cavalli , which,  according  to 
Brydone,  measured  160,  some  say  204,  feet  round  the  remains  of  its  hollow  and 
dissevered  trunk,  [§  106.] 

Cbesnuts  are  much  less  eaten  in  England  than  on  the  continent;  there  they 
are  not  only  roasted,  but  boiled,  and  also  ground  into  meal,  and  made  into  cakes, 
bread,  and  puddings. 

(1561.)  The  genera,  Corytits,  Carpimts,  and  Ostrya,  are  ol  less  import- 
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mice  than  the  preceding ; the  first  includes  the  several  species  of  hazel-nut  and 
filbert— the  ‘ nuces  Pontica?’  of  the  Romans,  so  called  from  their  being  brought  to 
Italy  from  Pontus,  a name  which  has  been  subsequently  changed  to  avellana:, 
from  their  growing  most  abundantly  in  a valley  near  the  town  Avellino,  in  the 
kingdom  of  Naples,  whence  they  are  exported  in  large  quantities.  Swinburne 
says,  in  his  time,  the  growers  in  that  district  cleared  an  annual  profit  of  12,000/. 
by  the  sale  of  nuts  alone. 

(1562.)  Carpinus  Betula  is  much  used  in  the  construction  of  rustic  imple- 
ments of  husbandry,  especially  yokes  for  cattle,  whence  its  name,  hornbeam ; its 
catkins  are  said  to  be  sometimes  Iraudulently  mixed  with  hops. 

Tbe  Ostrya  or  hop-hornbeam,  still  more  closely  resembles  the  true  hop  : the 
wood  of  the  American  species  ( 0.  virginica ) is  very  hard  and  heavy,  which  may 
account  for  its  being  commonly  called  iron-wood  or  lever-wood. 

(1563.)  J u gland  ace  je.  The  hickory  ( Carya ),  and  the  wall-nut  ( Juglans ), 
have  been  separated  by  De  Candolle  from  the  Terebinthaca:,  a group  to  which 
they  have  several  strong  afiinities,  and  formed  into  a type  called  ( Juglandeai , or 
rather)  Juglandacea;.  These  plants,  by  their  spicate  or  subamentaceous  apeta- 
lous  staminiferous  flowers,  inferior  one-ceiled  ovarium,  exalbuminous  embryo, 
with  large  wrinkled  or  sinous  cotyledons,  evidently  shew  an  affinity  to  the  Cory- 
lacecB ; and  by  the  occasional  development  of  four  petals  in  the  pistilliferous 
flowers  and  the  nut  becoming  drupaceous,  declare  as  strongly  that  the  group  is 
transitional  from  the  monochlamydeous  to  the  dichlamydeous  districts : of  which 
a still  more  beautiful  example  will  be  found  in  two  small  orders  which  pass  from 
the  Ulmaceae  onwards. 

(1564.)  The  Juglandacej:  [§  1521,  c,]  are  ramose  arboreous  plants,  with 
alternate  impari-pinnate  undotted  leaves  destitute  of  stipulae. 

Their  flowers  are  monoecious,  the  stamineous  ones  collected  into  aments,  the 
pistillines  subsolitary,  or  two  or  three  growing  together  on  short  terminal  foot-stalks. 

The  stamineous  flowers  are  each  attached  to  a single  bracte,  the  calyx  sub- 
pedicellate,  oblique,  irregularly  2-6  partite,  and  herbaceous.  Petals  none. 
Stamina  three  to  thirty-six,  liypogynous.  Filaments  free  and  very  short ; anthers 
erect  and  two-celled,  with  a longitudinal  dehiscence,  and  the  connectivum  con- 
tinuous with  the  filament. 

The  pistilline  flowers  are  destitute  of  cupules,  the  ovarium  is  inferior,  the  tube 
of  the  calyx  being  adnate  with  the  germen,  the  limb  four-cleft  and  deciduous. 
Petals  usually  absent,  occasionally  developed,  four  in  number  and  marcescent. 
The  germen  is  one-celled,  formed  of  two  confluent  carpella,  and  one-ovuled,  the 
ovule  being  erect.  The  styles  one  or  two,  very  short  or  none.  Stigmata  cleft, 
dilated,  and  either  discoid,  four-lobed,  or  fringed. 

Tbe  fruit  is  drupaceous,  subglobose,  or  subovate.  The  mesocarp  coriaceous 
and  seceding  from  tbe  endocarp,  which  is  woody,  two-valved,  often  rugose,  one- 
celled  with  four  incomplete  dissepiments,  and  one-seeded.  The  seed  is  erect, 
inferiorly  four-lobed,  exalbuminous,  and  covered  with  a membranaceous  testa 
and  very  distinct  delicate  tegmen.  The  embryo  is  large,  with  two  large  wrinkled, 
oily,  and  fleshy  cotyledons,  the  radicle  short  and  superior,  and  the  plumula  with 
two  pinnate  leaves. 

(1565.)  Besides  their  amentiform  inflorescence,  apetalous  flowers,  and  exal- 
buminous seeds,  by  which  they  are  associated  with  the  Quekcin/e,  (lie 
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glanduce<z  are  distinguished  from  all  other  groups  by  their  definite  erect  ovules, 
wrinkled  cotyledons,  and  unequally  pinnated  leaves  destitute  of  dots  and  stipulae. 

(1566.)  The  Juglandaceee  are  much  esteemed  both  for  their  timber  and  their 
fruit.  Before  the  introduction  of  mahogany  and  other  modern  fancy  woods,  the 
walnut  was  much  prized,  and  greatly  employed  in  the  construction  of  ornamental 
furniture:  its  chief  use  now  is  for  gun-stocks;  and,  during  the  late  war,  so  much 
was  required  for  the  supply  of  our  troops,  that  walnut-trees  of  a size  fit  for  timber 
fetched  a very  high  price,  and  surveyors  were  employed  to  seek  them  throughout 
the  country. 

The  fleshy  cotyledons  of  the  nuts  abound  in  oil,  which  is  in  some  places  ex- 
pressed. It  is  one  of  the  oils  which  do  not  congeal  by  cold,  and  which,  drying  on 
exposure  to  air,  are  valuable  in  the  art  of  painting.  It  is  also  used  instead  of  olive 
and  almond  oils  in  cookery.  The  mark  or  nut-bread,  as  it  is  called,  which  is  left 
after  the  expressure  of  the  oil,  is  very  nutritious,  and  is  used  to  fatten  poultry  and 
other  domestic  animals.  It  has  been  stated,  or.  the  authority'  of  Tournefort, 
that  walnut  oil  taken  in  large  quantities  produces  intoxication ; but  this  state- 
ment requires  confirmation. 

Walnut  oil  is  peculiarly  prone  to  become  rancid,  and  then  it  is  indigestible, 
whether  in  its  separate  form  or  in  the  nut.  Otherwise,  walnuts  are  not  so  un- 
wholesome as  they  are  generally  esteemed. 

The  sap  of  the  walnut  tree,  if  withdrawn  during  the  spring,  abounds  in  saccha- 
rine matter,  which  on  evaporation  affords  sugar  equal  to  that  from  the  beet-root, 
and  it  is  said  will  crystallize  as  well  as  that  from  the  cane ; when  fermented,  it 
affords  an  intoxicating  liquor  or  walnut  wine. 

(1567.)  An  opinion  has  long  prevailed  that  the  exhalations  of  the  common 
walnut  tree  are  deleterious,  producing  stupor,  and  even  fever,  in  those  who  sit 
under  its  shade.  These  accounts  are  doubtless  exaggerated,  but  it  is  well  known 
that  the  strong  odour  of  the  leaves  will  bring  ou  headach  in  many  persons. 

(1568.)  The  bark,  as  well  as  the  leaves  of  the  several  species,  is  extremely 
bitter  and  astringent;  it  has  been  recommended  as  a febrifuge,  tonic,  and 
stomachic,  and  also  as  an  anthelmintic.  The  inner  bark  of  the  root  of  Juglans 
cinerea,  L.  (./.  cathartica,  Mich.),  is  purgative  in  doses  of  gr.  x.  — 9 i.  and  it  is 
said  to  be  peculiarly  mild  in  its  operation.  The  odour  of  this  species  is  the  most 
offensive  of  the  whole,  and  hence  it  has  been  administered  in  extract  as  an  anti- 
spasmodic.  The  leaves  contain  so  much  acrid  matter,  that  when  powdered  they 
are  used  in  the  United  States  as  a substitute  for  cantharides.  This  species  yields 
much  oil,  and  hence  is  commonly  known  as  the  “butter-nut  or  oil-nut.”  A 
kind  of  bread  is  made  from  the  kernels  of  J.  nigra,  and  in  their  natural  state 
the  nuts  are  a favorite  food  both  with  brute  animals  and  men. 

(1569.)  The  different  species  of  hickory  ( Carya ),  yield  nuts  less  grateful  than 
the  true  walnuts,  but  still  wholesome  and  nutritious.  The  best  are  those  of  the 
C.  olivceforhiis  and  sulcata;  the  first-named  is  the  Pekan  nut,  and  its  flavour  is 
delicious.  The  bark  of  C.  alia  is  acrid,  and  used  as  a caustic  ; its  wood  is  of  a 
light  colour,  and  valuable  for  its  elasticity  and  toughness. 

ULMINAJ. 

(1570.)  The  Elms  and  their  allies,  sometimes  associated  with 
the  Quercince,  and  sometimes  with  the  Urticince,  to  both  of  which 
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they  are  related,  although  they  differ  from  both,  are  perhaps  most 
naturally  disposed  when  they  are  formed  into  an  intermediate 
section,  that  connects  not  only  the  two  abovenamed  with  each 


b.  Ulmus  campestris.  Branch  with 
leaves  and  fruit. 

(a)  United  subamentaceous  flowers. 

( b ) One  flower  separated  and  magni- 
fied, to  shew  the  calyx,  bractea,  five 
stamens,  and  two  pistils. 

(c)  Pistil  separated. 

(d)  Embryo,  with  one  cotyledon  re- 
moved. 


other,  but  both  with  the  Laurince , and  also  with  the  following- 
order,  as  will  be  seen  by  the  abortive  stamens  in  two  of  the  types 
forming  corolline  scales,  or  even  in  one  instance  becoming  pe- 
taloid. 

(1571.)  Three  types  are  referred  to  this  section,  which,  from 
their  respective  normal  genera,  have  been  named  respectively 
Ulmace®,  Chailletiace®,  and  Aquilariace®.  The  first  how- 
ever alone  indisputably  belongs  to  the  section,  the  latter  exhibits 
an  equal  affinity  with  the  Thymelceacece,  of  the  Laurince;  but  the 
Chailletiace  a,  as  an  intermediate  group,  determines  their  location 
here. 

(1572.)  The  Ulminee,  collectively  considered,  are  exalbuminous 
Querneales,  with  united  flowers,  subamentiform  inflorescence,  and 
alternate  leaves. 

(1573.)  Ulmacea..  The  U Imacea,  are  trees  or  shrubby  plants  with  exarticu- 
late  branches,  alternate,  simple,  petiolate,  scabrous,  serrate  leaves,  the  stipules 
being  free  and  often  caducous. 

The  flowers  are  united,  or  by  abortion  polygamous,  and  collected  into  sub- 
amentiform clusters.  The  calyx  is  free,  cumpanulate,  and  cleft  at  the  edge,  with 
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an  imbricate  aestivation.  The  stamens  are  definite  (five,)  and  all  fertile,  exserted 
from  the  base  of  the  calyx,  and  erect  in  aestivation.  The  anthers  are  free,  two- 
celled.  The  ovary  free  and  two-celled,  the  ovules  solitary  and  pendulous,  and 
the  stigmata  two  and  distinct. 

The  fruit  is  one  or  two-celled,  membranous  or  drupaceous.  The  seed  soli- 
tary, pendulous,  and  without  albumen.  The  embryo  inverted ; the  cotyledons 
entire  and  foliaceous ; the  radicle  short  and  cylindrical,  and  the  plumula  small. 

(1574.)  Hence,  differentially  considered,  the  Ulmace<e  are  subamentaceous 
Querneales  with  definite  exalbuminous,  pendulous  seeds,  stamens  few  and  fertile, 
cotyledons  foliaceous,  and  leaves  scabrous  and  serrate. 

(1575.)  The  elms  are  for  the  most  part  large  handsome  trees,  but  their  timber 
is  of  far  less  value  than  either  oak,  chesnut,  or  pine.  It  is  coarse-grained,  and 
although  strong  and  tough,  it  is  liable  to  warp  and  shrink  in  dry  situations,  and 
hence  is  unfit  for  building.  When  wholly  under  water  it  is  durable,  but  between 
wind  and  water  it  soon  perishes.  It  is  therefore  generally  devoted  to  the  more 
common  and  least  important  works,  and  its  chief  consumption  in  this  country  is 
in  the  construction  of  coffins,  thus  saving  more  valuable  wood. 

(1576.)  Elm-leaves  and  elm-bark  have  an  astringent  and  mucilaginous  taste: 
they  contain  extractive  matter,  gallic  acid,  and  supertartrate  of  potash.  From  the 
liber,  Klaproth  obtained  a peculiar  proximate  principle,  which  he  called  Ulmine. 
It  is  tasteless,  and  sparingly  soluble  both  in  alcohol  and  water  : it  has  not  hither- 
to been  applied  to  any  useful  purpose.  The  decoction  of  elm-bark  has  gained 
some  reputation  in  the  cure  of  cutaneous  diseases,  especially  of  the  herpetic 
kind ; it  is  administered  internally,  and  also  used  as  a lotion.  Dr.  Lettsom 
reports  a case  of  icthyosis  cured  by  its  means ; but  icthyosis  is  a disease  that  is 
seldom  submitted  in  this  country  to  medical  treatment,  as  the  ‘ scaly  women’ 
and  ‘ fish-skin’  men  earn  a livelihood  by  exhibiting  themselves  at  fairs  and  wakes, 
and  such  a disease  is  by  them  considered  a personal  estate  of  the  value  of  from 
two  to  three  hundred  pounds  per  annum,  which  they  would  be  very  unwilling  to 
part  with,  and  are  only  too  happy  when  they  can  entail  it  on  their  children. 
One  of  the  persons  now  exhibiting  himself  is  an  instance  of  its  being  hereditary 
to  the  fourth  generation. 

(1577.)  The  inner  bark  of  the  elm,  like  that  of  many  other  trees,  has  been,  in 
times  of  scarcity,  and  still  is  commonly,  in  the  northern  parts  of  Europe,  ground 
into  powder  and  mixed  with  meal  to  make  a coarse  kind  of  bread.  Elm-leaves 
form  a good  nourishing  fodder,  and  in  many  parts  of  this  island  they  are  given  to 
cattle.  They  formed  a large  proportion  of  the  ‘ British  herb,’  of  which  five-and- 
forty  hogsheads  wrere  lately  condemned  and  burnt  as  imitation  tea.  Some  few 
species  of  elm,  such  as  the  U.  suberosa  and  Hollandica,  have  a spongy  develop- 
ment of  cortical  parenchyma,  like  the  Q.  Suber,  but  it  is  not  sufficient  either 
in  qunntity  or  quality  to  be  used  economically  as  cork. 

(1578.)  Chailletiacejs.  This  small  group,  arranged  as  a subdivision  of  the 
Ulmacece,  by  Bartling,  appears  to  be  too  distinct  not  to  be  admitted  as  an  inde- 
pendent type ; although  the  plants  included  have  many  points  of  agreement 
with  the  elms.  They  are  small  trees  or  shrubs,  with  alternate,  simple,  stipulate 
leaves,  the  foliar  margins  being  entire. 

The  flowers  are  united,  small,  and  axillary,  and  the  peduncles  often  connate 
with  the  petioles.  The  calyx  is  free,  the  sepals  five  with  an  imbricate  aestivation. 
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The  corolla  is  foreshadowed  by  5 of  the  stamina  being  barren,  with  petaloid 
filaments,  alternate  with  which  are  5 fertile  stamens.  The  anthers  are  free, 
ovate,  2-celled  and  versatile,  and  opposite  the  petaloid  filaments  there  are  usually 
5 bypogynous  glands.  The  ovarium  is  superior,  2-3-celled,  and  the  ovules  2 and 
pendulous ; the  styles  simple,  and  the  stigmata  obscurely  capitate..  The  pericarp 
is  drupaceous,  with  a dry  coriaceous  rind,  1 -2-3-celled,  seeds  solitary,  pendulous, 
and  exalbuminous.  The  embryo  inverted,  with  a short  thick  superior  radicle,  and 
thick  fleshy  cotyledons. 

(1519.)  Hence  the  chief  differential  characters  of  the  Chailletiacea  are  their 
united  monochlamydeous  flowers,  petaloid  filaments,  superior  germen,  concrete 
carpella,  and  solitary  exalbuminous  seeds,  with  fleshy  cotyledons. 

(1580.)  But  little  is  know'll  of  the  properties  of  these  plants  : according  to  Don 
the  fruit  of  C.  toxicaria  is  poisonous,  and  used  in  Sierra  Leone  to  destroy  rats. 
C.  erecta  is  said  to  be  deleterious  also. 

(1581.)  Aquilariace.®.  Aquilaria,  the  eagle  wood,  Ophispermum,  the  snake 
seed,  and  Gyrinops,  a genus  but  little  known,  are  associated  to  form  this  type. 
They  are  large  much-branched  trees,  with  alternate,  simple,  entire  leaves,  with- 
out dots  or  stipules.  The  flow'ers  are  united,  the  calyx  free,  coriaceous  and 
turbinate,  with  a spreading  5-lobed  border,  the  stamina  are  10,  fertile,  with  short 
filaments  springing  from  a torus,  and  alternating  with  10  scale-like  abortive  fila- 
ments. The  anthers  are  long  and  versatile.  The  germen  is  stipulate  and  ovate, 
and  the  stigmata  short  and  simple,  and  the  ovules  tw'o.  The  fruit  is  a pyriform 
capsule,  2-valved,  2-celled,  with  a dissepiment  in  the  middle  of  each  valve ; the 
seeds  are  solitary  by  abortion,  erect,  and  furnished  w'ith  an  arillus  or  other 
appendage. 

(1582.)  Hence,  differentially  considered,  the  Aquilariacea  are  monochla- 
mydeous Querneales,  w'ith  definite  erect  seeds,  the  stamens  alternating  with 
petaloid  scales,  and  twice  the  number  of  the  lobes  of  the  calyx. 

(1583.)  The  Aquilaria,,  especially  the  species  Agallocha  and  secundaria, 
afford  that  fragrant  substance  so  much  esteemed  by  Eastern  nations,  and  known 
under  the  name  of  Lign-aloe  or  aloe-wood.  The  wood  of  the  plant  is  (says  Don) 
in  its  natural  state  white  and  inodorous ; that  possessing  the  peculiar  aroma  for 
which  it  is  valued  is  supposed  to  be  in  a diseased  state,  as  the  centre  layers  be- 
come of  a darker  hue,  and  saturated  with  a resinous  matter,  w'hich,  w'hen  the  tree 
dies,  is  taken  out  and  called  Agallochum.  This  drug  is  sometimes  sold  for  its 
weight  in  gold,  and  is  burnt  as  incense  on  high  festivals  in  the  East.  It  has  also 
been  recommended,  but  on  a doubtful  authority,  as  a good  medicine  in  cases  of 
palsy,  and  as  useful  in  vertigo,  as  well  as  in  alvine  fluxes  and  rheumatism. 


URT1CINJE. 

(1584.)  This  section  includes  five  types,  which,  from  Monimia, 
Datisca,  Urtica,  Platanus,  and  Stilago,  the  respective  normal 
genera  of  each,  are  called  the  Monimiacece,  Datiscacece,  Urtica- 
ceoe,  Platunuceoe,  and  Stilaginacece ; and  as  the  whole  agree  with 
the  nettle  ( Urtica ) in  certain  general  characters,  they  are  collec- 
tively denominated  Urticin*. 
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(1585.)  The  Urticina  (or  nettles  and  their  allies),  are  amen- 
taceous or  subamentiform  Querneales,  with  separated  (rarely 
united)  flowers,  superior  ovaries,  and  albuminous  seeds,  (the  albu- 
men sometimes  abortive.) 

(1586.)  Stil  agin  ace  A2.  Antidesma,  and  the  species  separated  from  the  old 
genus  under  the  name  of  Stilago,  are  still  associated  to  form  a small  natural 
group  called  by  Agardh,  Stilaginece,  but  which  the  scheme  of  nomenclature  here 
proposed  will  slightly  vary  as  above. 

('1587.)  The  Stilaginaceaz  are  East  Indian  trees  or  shrubs,  with  alternate, 
simple,  stipulate  leaves,  the  stipules  being  deciduous. 

The  flowers  are  for  the  most  part  separated  and  collected  into  amentiform 
spikes  or  racemes.  The  calyx  is  3-5  parted  ; corolla  absent,  stamens  2-5  exsert- 
ed  from  an  enlarged  receptacle,  with  capillary  filaments  and  innate  2-lobed 
anthers,  with  vertical  cells  dehiscing  transversely.  The  germen  is  superior  and 
2-ovuled,  the  style  absent,  and  the  sessile  stigma  3-4-toothed.  The  fruit  is 
drupaceous,  and  by  abortion  1 -seeded.  The  seed  is  pendulous  with  a large 
fleshy  albumen,  in  the  midst  of  which  is  contained  a green  embryo  with  foliaceous 
cotyledons. 

(1588.)  Hence  the  chief  differential  characters  of  th e Stilaginacece  are  their 
having  apetalous  subamentiform  flowers,  2-lobed  anthers  dehiscing  transversely, 
collateral  pendulous  ovules,  solitary  superior  ovaries,  seeds  solitary,  albumen 
large,  and  embryo  green,  with  leaf-like  cotyledons. 

(1589.)  The  bark  of  several  species  of  Antidesma  is  used  in  the  East  Indies 
in  the  manufacture  of  ropes;  whence  indeed,  according  to  some,  the  name  of  the 
genus  has  been  derived.  Burman,  however,  with  whom  it  originated,  is  said  to 
have  meant  to  indicate  by  the  term  the  value  of  the  A.  alexiterium  as  an  anti- 
dote ; a decoction  of  its  leaves  being  reputed  a specific  against  the  bites  of  venom- 
ous reptiles. 

The  drupaceous  fruits  of  these  plants  have  a pleasant  subacid  flavour,  some  of 
them  resembling  barberries,  and  others  dried  raisins.  Those  of  the  stilagines  are 
also  eaten  by  the  native  Indians,  but  are  not  esteemed  by  Europeans.  The  bark 
of  A.  alexiterium  is  said  by  M.  Descourtilz  to  be  astringent,  and  he  recom- 
mends it  as  a useful  medicine  in  dysentery. 

(1590.)  Platanaceje.  The  Plane,  the  Bread-fruit,  and  the  Cow-tree;  the 
Fig,  the  Bohun  Upas,  and  the  Mulberry,  with  the  other  genera  associated  to 
form  this  type,  differ  more  in  their  properties  and  qualities  than  is  usual  in 
natural  groups  of  similar  extent ; and  hence  their  alliance  has  been  occasionally 
impugned.  The  duty  of  the  botanist,  however,  in  developing  the  natural  system, 
is  not  to  associate  only  those  plants  which  have  properties  similar  to  each  other, 
although  such  an  arrangement  in  a medical  or  economic  point  of  view  is  un- 
doubtedly important,  but  to  marshal  them  according  to  their  structural  affinities, 
and  then  to  examine  and  describe  their  general  properties;  from  which  examina- 
tions, when  collated,  it  will  result  that  many  groups  which  are  homomorphous 
are  homogeneous  likewise,  while  others,  although  allied  by  structure,  differ 
greatly  in  their  sensible  properties  and  powers. 

(1591.)  The  Platanacei e are  trees  or  shrubs  (rarely  herbs),  and  for  the  most 
part  lactescent.  Their  leaves  are  alternate,  rarely  opposite,  petiolate,  simple, 
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entire  or  palmatilobed,  aud  either  smooth  or  scabrous,  with  free  caducous 
stipules. 

The  flowers  are  separated,  monoecious  or  dioecious,  and  collected  into  sub- 
amentaceous  heads,  or  seated  on  a fleshy  receptacle.  In  the  stamineous  flowers 
the  perianth  is  single,  either  entire  or  cleft,  and  membranaceous  or  herbaceous, 
the  lobes  being  imbricate  in  aestivation.  The  stamina  are  definite  (1-5),  opposite 
the  lobes  of  the  calyx,  free,  and  sometimes  irritable.  The  anthers  are  2-celled, 
dehiscing  by  a longitudinal  cleft,  having  the  connectivum  continuous  with 
the  filament.  In  the  pistilline  flowers  the  calyx  is  either  absent,  or  like  that  of 
the  stamineous  ones,  and  persistent.  The  germen  is  free,  or  rarely  adnate,  and 
one-celled,  and  with  one  (seldom  two)  pendent  ovules.  The  style  single,  or 
when  double  connate,  sometimes  lateral,  and  the  stigmata  often  long. 

The  fruit  consists  of  utricles  or  nuts,  one  or  many,  seated  upon  or  enclosed 
within  an  enlarged,  and  often  fleshy  receptacle,  and  invested  by  persistent  succu- 
lent calyces.  The  seed  is  solitary  (rarely  geminate),  and  pendulous,  the 
albumen  fleshy  (rarely  abortive),  and  the  embryo  for  the  most  part  curved,  with 
linear  cotyledons,  and  the  radicle  remote  from  the  hilum. 

(1592.)  Hence,  differentially  considered,  the  Platanacea  are  subamentaceous 
Urticinee,  with  imbedded  or  included  ovaries,  pendulous  ovules ; the  embryo  for 
the  most  part  curved,  and  alternate  stipulate  leaves. 

(1593.)  The  genera  here  associated  are  distributable  into  three  subtypes,  which, 
from  I laianus  (the  plane),  Artocarpus  (the  bread-fruit),  and  Antiaxis  (the  upas), 
are  called  the  Platanida,  Artocarpid.ee , and  Antiarida.. 

(1594.)  1 he  P latanida  are  non-lactescent  and  achlamydeous,  with  monandrous 
congested  flowers. 

(1595.)  The  Artocarpidcr  are  lactescent  and  monochlamydeous,  with  a con- 
gested inflorescence. 

(1596.)  The  Antiarida  are  lactescent  and  monochlamydeous,  with  solitary 
flowers,  and  solitary  invested  nuts. 

(1597.)  Platanidjs.  The  planes,  so  much  prized  by  the  ancients  for  their 
ample  shade,  and  hence  named,  from  irXarvQ,  wide  or  broad,  in  allusion  either  to 
their  graceful  expanse  of  boughs  or  width  of  leaves,  are  very  large  and  handsome 
trees,  the  culture  of  which  has  been  much  encouraged  in  almost  every  age ; they 
are  some  of  the  few  that  bear  the  confined  atmosphere  of  London,  surcharged 
with  smoke,  tolerably  well,  and  hence  their  prevalence  in  the  squares  and  suburban 
gardens. 

The  planes  are  physiologically  interesting  from  two  circumstances.  In  the 
first  place  there  are  no  trees  that  have  more  necessarily  deciduous  leaves;  for  the 
leaf-buds  are  not  as  usual  developed  in  the  axilla?  of  the  leaves,  but  are  absolutely 
enclosed  within  the  leaf-stalk,  and  like  the  second  row  of  teeth  which,  in  certain 
animals,  when  they  are  developed,  push  the  others  out:  so,  whenever  the  buds 
enlarge,  the  leaves  within  whose  stalks  they  are  enclosed  are  raised  from  their 
articulations,  and  necessarily  perish.  And,  secondly,  there  are  no  trees  that  so 
clearly  exhibit  the  results  ot  the  annual  deposition  of  new  wood,  or  albumen,  and 
liber,  exterior  to  the  old  wood  of  the.  preceding  year,  and  interior  to  the  last  year’s 
bark  ; for  the  old  layers  of  the  bark  forming  the  volumen,  not  being  very’  distensi- 
ble, crack  on  the  enlargement  of  the.  woody  column  within  ; and  the  layers  not 
having,  as  in  the  oaks,  elms,  and  cbesnuts,  any  very  strong  attachment  to  each 
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other,  the  exterior  coating,  when  stretched  to  the  uttermost,  which  it  very  soon 
becomes,  peels  oft’  in  large  mis-shapen  scales,  as  is  seen  to  occur  regularly  every 
autumn. 

(1598.)  The  planes  are  natives  of  the  warmer  parts  of  the  temperate  regions 
both  of  the  Old  and  New  Worlds,  but  they  thrive  well  in  much  more  northern 
latitudes.  They  were  naturalised  in  Italy  about  the  time  of  the  taking  of  Rome  by 
the  Gauls,  and  have  been  favorite  trees  in  public  plantations  ever  since.  The 
preference  given  to  them  was  not  however  attributable  only  to  their  beauty,  for 
an  opinion  formerly  prevailed  that  these  trees  were  preservatives  against  pesti  • 
lential  diseases.  Chardin  assures  us  that  the  plague  had  to  his  time  never 
recurred  at  Ispahan  since  plantations  of  planes  were  made  in  the  neighbourhood 
of  the  city. 

The  planes  afford  valuable  timber,  and  grow  to  a great  size.  Several  of  enor- 
mous bulk  are  mentioned  by  historians,  such  as  the  plane  of  Caligula,  within 
which  he  used  to  dine,  with  many  of  his  train  ; and  the  Lycian  plane,  which  is 
said  to  have  been  eighty-one  feet  in  circumference.  The  celebrated  Scotch  snuff- 
boxes are  made  of  plane  wood,  and  it  is  calculated  that  a piece  of  timber,  costing 
the  artisans  25  shillings,  will  make  3000/.  worth. 

The  bark  of  the  planes  is  slightly  astringent,  and  the  leaves  have  been  used  in 
fomentations.  Once  they  were  considered  an  antidote  to  serpent-bites. 

(1599.)  Artocarpidce.  The  bread-fruit  and  the  jaca  ( Artocarpus  incisa  and 
integri folia),  the  figs  (Ficus),  in  all  their  numerous  varieties;  the  celebrated 
cow-tree  (Palo  de  Vacca),  of  South  America;  the contrayervas  (Dorstenia),  the 
mulberry  (Morus),  and  the  paper-mulberry  (Broussonetia  or  Papiria),  form, 
with  other  contingent  genera,  a large,  important,  and  very  diversified  subtype, 
in  which  are  found  some  of  the  most  mild  and  harmless,  and  some  of  the  most 
poisonous  vegetables  known. 

(1600.)  The  flowers  here,  as  in  the  Platanidee,  are  monoecious,  and  in  some 
amentaceous  ; the  aments  however  become  in  many  enlarged  and  often  succu- 
lent receptacles,  on  which  the  flowers  are  seated,  or  within  which  they  are  en- 
closed. Of  these  gradations,  Artocarpus,  Dorstenia,  and  Ficus,  afford  excellent 
examples;  the  fruit  consists  of  nuts  covered  by  involucra  becoming  more  or  less 
succulent,  each  containing  a solitary  suspended  seed,  in  some  albumen  is  present, 
in  others  it  is  abortive. 

(1601.)  This  subtype  has  been  divided  into  two,  viz.  the  true  Artocarpidx,  in 
which  the  nuts  are  external,  as  in  the  mulberry  and  the  bread-fruit,  and  the 
Ficidcc,  in  which  they  are  included  within  the  enlarged  succulent  receptacle,  as  in 
the  fig ; but  such  a distribution  seems  scarcely  to  be  needed. 

(1602.)  The  bread-fruit  and  the  jaca  are  the  two  most  important  species  of 
Artocarpus.  The  former  is  celebrated  not  only  for  its  economical  value,  but  for 
the  extraordinary  mutiny  of  Christian  and  his  comrades,  the  crew  of  the  Bounty 
under  Captain  Bligh,  who  had  been  commissioned  to  convey  this  plant  from  the 
islands  of  the  South  Seas  to  those  of  the  West  Indies.  The  kind  intentions  of 
the  government,  which  were  thus  for  a time  frustrated,  were  subsequently  com- 
pleted by  the  Providence,  under  the  same  commander;  upwards  of  1200  bread- 
fruit trees  being  transported  from  Tahiti,  and  distributed  among  our  various 
colonies,  in  St.  Helena,  St.  Vincent,  Jnmaica,  <fcc.  whence  they  have  spread  over 
different  parts  of  South  America. 
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(1603.)  The  bread-fruit  tree  ( Artocarpus  incisa),  grows  to  the  size  of  a large 
apple-tree  or  small  oak,  and  bears  its  fruit  in  round  catkins,  varying  from  the  size 


a.  Artocarpus  incisa.  Branch  shewing  fruit  and  leaves,  (a,  b ) Mo- 

nochlamydeous  stamineous  flowers  separated.  ( a ) The  calyx  entire. 

( b ) Ditto  cleft",  to  shew  the  filament  of  the  stamen.  (c)  Pistilline 
flowers  set  closely  side  by  side.  ( d ) Section  of  the  fruit.  (e)  The 

seed  with  its  tegument. 

b.  Humulus  Lupulus.  Upper  branch  hearing  pistilline  flowers  in 
strobiliform  catkins,  lower  branch  stamineous  flowers  in  loose  aments. 

(a)  Stamineous  flower  separated.  ( h ) An  anther.  (c)  Pistilline 

flower  in  the  axilla  of  a bracte  of  the  strobiliform  ament,  (d)  Pistilline 
flower  separated,  to  shew  its  germen,  style,  and  stigmata. 

of  a child’s  head  to  that  of  a man’s.  Dampier,  who  first  described  it,  in  1688, 
says  its  fruit  “ is  as  big  as  a penny  loaf  when  wheat  is  at  5s.  the  bushel;  it  is  of  a 
round  shape,  and  hath  a thick  tough  rind;  when  the  fruit  is  ripe,  it  is  yellow  and 
soft,  and  the  taste  is  sweet  and  pleasant.  The  natives  of  Guam  use  it  for  bread. 
They  gather  it  when  full  grown,  while  it  is  green  and  hard ; then  they  bake  it  in 
an  oven  which  scorcheth  the  rind,  and  makes  it  black,  but  they  scrape  off  the 
outside  black  crust  and  there  remains  a tender  thin  crust ; and  the  inside  is  soft, 
tender,  and  white,  like  the  crumb  of  a penny  loaf.  There  is  neither  seed  nor  stone 
in  the  inside,  but  all  of  a pure  substance,  like  bread.  It  must  be  eaten  new,  for  if  it 
be  kept  above  twenty-four  hours  it  grows  harsh  and  choky,  but  it  is  very  pleasant 
before  it  is  too  stale.  This  fruit  lasts  in  season  eight  months  in  the  year,  during 
which  the  natives  eat  no  other  sort  of  bread.”  It  is  evident,  from  the  above  quota- 
tion, that  Dampier’s  description  relates  to  the  seedless  variety,  which  is  alone 
now  cultivated,  on  account  of  the  nuts  having  accidentally,  or  Irom  long  culture, 
become  abortive ; for  in  its  natural  state  the  fleshy  head  is  thickly  set  with  2 or 
300  seeds,  that,  when  boiled  or  roasted,  are  eaten  as  chesnuts.  This  variety  is 
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propagated  by  suckers,  and  the  produce  of  two  or  three  trees  will  suffice  to  sup- 
port a man.  The  fruit  is  gathered  before  fully  ripe,  for  when  mature  it  quickly 
runs  into  decay.  The  ripe  fruits  are  made  into  a sort  of  conserve  or  sourish 
dough,  called  matie,  upon  which  the  natives  of  Tahiti,  and  other  places  where 
they  grow,  feed  during  the  time  the  trees  are  out  of  bearing. 

This,  which  Dr.  Solander  scrupled  not  to  call  the  most  useful  vegetable  in  the 
world,  was  well  calculated  to  excite  the  philanthropic  enthusiasm  of  the  worthy 
naturalist;  but, although  most  important  to  the  half-civilized  nations  of  the  south- 
ern hemisphere,  it  is  very  doubtful  if  it  would  be  relished  here,  even  if  our 
climate  would  allow  its  culture,  for  the  negroes  of  the  West  Indies  prefer  bananas 
to  the  bread-fruit  for  common  food  : indeed,  it  seems  to  be  more  relished  by  the 
Europeans  than  the  slaves  ; the  former  consider  it  as  a kind  of  dainty,  and 
make  it  into  puddings.  Some  persons  compare  its  flavour  to  that  of  the  truffle  or 
chesnut,  others  to  that  of  the  potatoe,  or  Jerusalem  artichoke. 

(1604.)  The  milk-like  sap  of  these  trees  affords  a viscid  substance  resembling 
bird-lime  or  caoutchouc,  w’hich  is  used  as  a ement,  and  for  stopping  cracks  in 
vessels  designed  for  holding  water.  The  broad  leaves  are  employed  to  wrap  up 
the  fruit  in,  and  also  as  plates,  dishes,  and  napkins  for  the  guests  to  wipe  their 
hands  on.  The  inner  bark  is  beaten  out  into  cloth,  such  as  is  common  in  the 
South  Sea  Islands,  and  more  is  made  from  this  tree  than  from  the  paper-mulberry. 
The  timber,  which  is  light,  is  used  for  building  boats  and  bouses,  and  the  stami- 
neous  catkins  form  a substitute  for  tinder. 

(1605.)  The  fruit  of  the  jack  or  jaca  tree  ( A . integri folia),  although  larger 
than  the  bread-fruit,  sometimes  weighing  upwards  of  thirty  pounds,  is  of  a far 
less  delicate  flavour,  and  is  much  less  esteemed  as  food.  The  seeds  are,  like  those 
of  the  preceding  species,  eaten  when  roasted  or  boiled,  and  are  said  to  have  an 
agreeable  taste. 

(1606.)  Broussonetia,  a genus  separated  from  Moras,  and  dedicated  by 
Heritier  to  the  memory  of  his  countryman  M.  Bronssonet,  contains  two  species 
of  some  economical  importance,  viz.  B.  (or  Morus)  tinctoria,  a native  of 
South  America  (especially  the  Brazils),  and  the  West  Indies,  the  wood  of 
which,  called  Fustick,  forms  one  of  our  most  common  yellow’  dies  ; the  timber 
is  hard  and  strong,  but  brittle.  The  second  species  referred  to  is  the  B.  papyri- 
fera  or  paper-mulberry,  from  which  the  Chinese  and  Japanese  manufacture 
paper,  and  the  Polynesians  their  finer  kinds  of  cloth,  that  are  made  into  gar- 
ments for  the  nobles  and  higher  ranks  of  such  semibarbaric.  society,  the  cloth  of 
the  Artocarpus  being  chiefly  worn  by  the  common  people. 

(1607.)  In  China  this  plant  is  cultivated  as  osiers  are  with  us;  and  the  inner 
bark,  when  stripped  from  the  rods  and  separated  from  the  cortical  portion,  is 
soaked  in  water  until  it  becomes  soft,  is  more  or  less  frequently  washed  and 
accurately  sorted,  according  to  the  quality  of  the  paper  to  be  made,  then  beaten 
into  a pulp  with  wooden  mallets,  and,  when  mixed  with  an  infusion  of  rice  and 
manihot-root,  the  liquid  paper  is  poured  out  into  sheets,  and  when  pressed  the 
operation  is  complete.  The  refuse  matter  sorted  from  the  finer  and  whiter  papers, 
is  made  into  a conrser  kind,  and  when  the  outer  bark  is  not  well  separated,  a very 
coarse  brown  paper  is  produced. 

( 1608.)  The  juice  of  this  tree  is  so  tenacious  that  it  is  used  in  China  as  a glue, 
and  also  as  size,  in  gilding  various  ornaments.  The  leaves  are  not  fit  for  the 
food  of  silkworms. 
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(1009.)  Of  the  mulberry  there  are  several  species,  valuable  for  their  fruit,  their 
leaves,  and  their  wood.  The  timber  is  close,  strong,  and  in  water  as  durable  as 
oak,  but  it  is  of  very  slow  growth  : the  bark  is  tough  and  fibrous,  and  is  made 
into  strong  mats  and  baskets.  But  the  leaves  are  of  much  more  commanding 
importance,  as  furnishing  food  to  silkworms,  (the  larvae  of  the  Phaleena  Mori.) 
For  this  purpose  they  are  cultivated  largely  in  China,  Japan,  and  the  East  Indies, 
as  well  as  in  Italy,  and  the  South  of  France.  In  England,  although  several 
attempts  have  been  made  to  naturalize  the  silkworm,  they  have  been  hitherto 
unsuccessful.  Perhaps  our  climate  is  too  uncertain  to  render  such  adventures 
profitable,  or  perhaps  the  occupation  is  more  fitted  to  the  half-indolent  natives  of 
warmer  latitudes  than  to  the  laborious  population  of  our  own. 

(1610.)  The  late  season  of  the  year  at  which  the  mulberries  develop  their 
leaves  may  be  one  reason  why  they  are  the  favorite  food  of  silkworms,  for  these 
laiTEe  will  feed  on  the  leaves  of  other  trees,  such  as  the  ash,  and  even  lettuce 
leaves  are  occasionally  given  them  when  any  scarcity  of  their  ordinary  food 
occurs.  The  mulberry  thus  keeping  its  buds  closed  until  the  season  is  so  far 
advanced,  that  in  the  ordinary  course  of  nature  neither  frost  nor  any  very  severe 
weather  may  be  expected,  has  caused  it  to  be  regarded  as  the  wisest  of  trees ; 
and  heralds  consider  it  as  an  hieroglyphic  of  wisdom,  whose  property  (as  Gwillim 
says)  “ is  to  speak  and  do  all  things  in  opportune  season  and  in  sacred  history 
it  is  recorded  as  a remarkable  instance  of  the  Divine  displeasure,  that  in  his  wrath 
the  Almighty  destroyed  the  “ mulberry  trees  with  frost.”  A simple,  but  to  those 
acquainted  with  natural  phenomena,  a most  emphatic  mode  of  expression,  for 
they  drop  their  leaves  at  the  first  severe  accession  of  cold. 

(1611.)  The  white  mulberry  is  chiefly  cultivated  for  the  value  of  its  leaves,  its 
fruit  being  insipid,  and  very  inferior  in  flavour  to  that  of  the  common  species,  the 
leaves  of  which  are  equally  good  with  those  of  the  white,  and  in  some  parts  of 
Spain  and  Persia  preferred  to  them,  as  the  food  of  silkworms.  It  is  likewise  a 
more  hardy  tree,  having  perhaps  become  callous  when,  as  the  fable  tells  us,  it 
changed  the  colour  of  its  fruit  from  white  to  a dark-red  hue,  on  absorbing  the 
blood  of  Pyramus  and  Thisbe,  self-slain  beneath  its  shade.  It  is  remarkable  that 
the  old  mulberry-trees  bear  larger  and  finer  fruit  than  the  young  ones,  and  that 
for  some  years  after  they  begin  flowering  they  put  forth  only  stamineous  blossoms. 

(1612.)  Its  mild  acidity  renders  the  mulberry  an  exceedingly  grateful  fruit,  es- 
pecially to  persons  labouring  under  fever.  It  is  slightly  laxative,  and,  like  the 
raspberry  and  strawberry,  is  said  not  to  undergo  the  acetous  fermentation  in  the 
stomach  : and  hence  it  may  be  more  safely  eaten  by  gouty  patients  than  many 
other  fruits  which  have  not  the  same  anti-fermentative  properties. 

The  root  of  the  white  mulberry  is  said  to  be  an  excellent  vermifuge;  and 
Desbois  and  Rochefort  state  that  the  decoction  in  the  dose  of  three  or  four  ounces 
has  been  known  to  dislodge  the  tape-worm.  The  bark  of  the  common  mulberry 
is  reputed  to  be  possessed  of  cathartic  powers,  and  to  be  an  anthelmintic  likewise. 
Several  other  species  of  mulberry  yield  eatable  fruits  : that  of  M.  tartarica  is  made 
into  a conserve  in  Russia,  and  it  is  also  fermented  into  wine. 

(1613.)  The  trumpet-wood,  Cbokopia,  (from  ksk payio  or  KpaZu,  to  cry  out,) 
has  been  so  named  on  account  of  the  hollowness  of  the  stems  and  branches,  which 
(the  septa  that  divide  them  being  removed,)  are  converted  into  wind  instruments; 
the  wood  being  light,  the  trunk  is  frequently  made  into  fishing-floats,  and  the  tough 
fibrous  bark  into  cordage.  The  ligneous  part  of  the  plant  when  dry  is  very  prune 


548 


OUTLINES  OF  ROSAUOLOGIA. 


to  ignite  on  simple  attrition  ; and  of  this  property  the  native  Indians  have  taken 
advantage,  for  they  constantly  light  their  fires  by  rubbing  a piece  of  dry  cecropia 
against  some  harder  wood.  It  is  not  improbable  that  the  spontaneous  combustion 
of  forests  may  be  often  attributable  to  the  friction  of  the  branches  of  these  trees 
against  one  another  by  the  wind.  The  sap  yields  caoutchouc,  and  both  the  stems 
and  branches  contuin  much  fixed  salt,  which  is  used  to  despumate  and  granulate 
sugar.  The  fruits  are  crowded  together,  like  the  acini  of  our  raspberries,  which 
they  resemble  in  flavour  when  ripe,  and  are  very  pleasant  to  most  European  pa- 
lates ; they  are  also  a favorite  food  of  pigeons  and  other  birds.  An  infusion  of 
the  leaves  and  buds  is  said  to  be  an  antidote  against  the  poison  of  the  Passijlora 
quadrangular is,  and  it  is  also  employed  with  advantage  as  an  astringent  wash  to 
unhealthy  ulcers. 

(1614.)  The  bread-nut  is  a species  of  Brosimum,  (B.  Alicastrum)  the  generic 
name,  (from  Bpwaipog,)  being  indicative  of  its  use  as  food.  The  nuts  abound 
with  wholesome  farinaceous  matter,  and,  when  boiled  or  roasted,  are  a very  nu- 
tritious and  agreeable  vegetable,  eaten  by  the  negroes  with  beef,  pork,  or  other 
meat.  The  young  shoots  afford  good  fodder  for  cattle,  who  soon  become  very 
fond  of  them,  although  at  first  they  are  not  relished  on  account  of  the  large  quan- 
tity of  gummy  matter  they  contain.  This  plant  abounds  with  a tenacious 
milky  sap:  and  the  celebrated  cow-tree  of  Humboldt,  the  palo  di  vacca  of  the 
South  Americans,  which,  when  tapped,  yields  an  abundant  supply  of  rich  and 
wholesome  milk,  belongs  to  a genus  allied  to  Brosimum,  to  which  Kunth  has 
given  the  significant  name  of  Galactodendron  utile. 

(1615.)  The  different  species  of  Dorstenia,  once  much  extolled  for  their  alexi- 
pharmic  virtues,  whence  indeed  one  was  named  the  Contrayerva,  are  now  little 
employed  in  medicine ; they  are  slightly  aromatic  and  tonic,  but  so  slightly  as  not 
to  be  regarded  as  of  much  value.  The  obscure  flowers,  and  strange  mode  of  in- 
florescence, which,  as  Linnreus  and  Smith  remark,  are  as  obsolete  in  their  ap- 
pearance, and  have  as  little  to  recommend  them  as  the  works  of  Dorsten,  to  whose 
memory  the  genus  has  been  dedicated,  are  physiologically  interesting,  as  being 
the  intermediate  stage  between  the  external  exposed  inflorescence  of  the  true 
artocarpidce,  and  the  internal  or  concealed  fructification  of  the  Jidda ; for,  in 
the  early  stage,  the  enlarged  receptacle  is  closed,  although  subsequently  it  opens 
into  a table-like  expansion. 

(1616.)  The  F.  Carica  or  common  fig,  and  F.  elastica  or  Indian-rubber  tree, 
are  the  most  important  species  of  the  genus  Ficus,  the  former  as  a dietetic  plant, 
the  latter  for  the  caoutchouc  with  which  it  abounds.  Several  other  species,  both 
of  this  and  kindred  genera,  yield  this  valuable  and  curious  substance,  that  is  daily 
becoming  of  more  and  more  economical  importance.  Even  now,  although  for 
such  a comparatively  short  time  known,  and  for  a still  shorter  rendered  generally 
subservient  in  the  arts,  a volume  might  be  written  on  the  purposes  to  which  it  is 
applicable,  or  has  already  been  applied. 

(1617.)  The  common  fig,  originally  a native  of  the  East,  and  abounding  in 
Caria,  whence  the  specific  name  Carica,  has  been  naturalized  for  immemorial 
ages  in  various  parts  of  Africa  and  Asia,  whence  it  spread  into  Greece,  and  thence 
into  Spain,  Italy,  and  other  parts  of  Europe.  The  great  estimation  in  which  the 
fig  was  held  in  former  times  may  be  presumed  from  the  frequent  mention  that  is 
made  of  it  in  the  earliest  traditions  and  most  ancient  records  we  possess.  The 
leaves  of  the  fig-tree  formed  the  aprons  with  which  our  first  parents  clad  them- 
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selves  in  Paradise.  Figs  are  mentioned  among  the  choice  fruits  of  Cauaan,  the 
Promised  Land  flowing  with  milk  and  honey  ; and,  in  after  ages,  the  wantof  blossom 


a.  Ficus  Carica.  Branch  shewing  leaves 
and  fruit. 

(а)  Section  of  the  enlarged  hollow  con- 
nivent  receptacle,  to  shew  the  included 
flowers. 

(б)  Pistilline  flowers,  separated  to  shew 
the  calyx,  germen,  style,  and  stigmata. 

(c)  Ditto  in  an  advanced  stage,  shewing 
the  ovule. 

(d)  Section  of  the  seed. 

(e)  The  curved  embryo  detached. 


of  the  fig-tree  was  considered  as  one  of  the  most  grievous  calamities  by  the  Jews. 
Cakes  of  figs  were  included  in  the  presents  of  provisions  by  which  the  widow  of 
Nabal  appeased  the  wrath  of  David.  In  Greece,  when  Lycurgus  decreed  that  the 
Spartan  men  should  dine  in  a common  hall,  flour,  wine,  cheese,  and  figs,  wrere 
the  principal  contributions  of  each  individual  to  the  general  stock.  The  Athe- 
nians considered  figs  an  article  of  such  necessity  that  their  exportation  from  Attica 
was  prohibited ; and  when  Xerxes  invaded  Greece,  one  of  the  advantages  which 
he  proposed  as  the  result  of  his  expedition  was,  that  he  should  have  unlimited 
supplies  of  Attic  figs.  Either  the  temptation  to  evade  the  law  which  prohibited 
the  exportation  of  figs  from  Attica  must  have  been  very  great,  or  it  must  have 
been  much  disliked  ; for  the  name  which  distinguished  those  who  informed  against 
the  violators  of  the  law  <jVKO<j>avTcu,  (from  ovkov , a fig,  and  <j>aivio,  to  shew,) 
became  a term  of  reproach,  from  which  we  obtain  our  word  sycophant.  As  used 
by  our  older  writers,  sycophant  means  a tale-bearer  ; and  the  French  employ  the 
word  to  designate  a liar  and  impostor  generally — not  a flatterer  merely.  At 
Rome  the  fig  was  carried  next  to  the  vine  in  the  processions  in  honour  of  Bac- 
chus, as  the  patron  of  plenty  and  joy  : and  Bacchus  was  supposed  to  have  derived 
his  corpulency  and  vigour,  not  from  the  vine,  but  from  the  fig. 

The  Romans,  knowing  the  great  nutritious  power  of  this  fruit,  lessened  the 
rations  of  their  slaves  during  the  fig  season.  The  wrestlers  fed  also  on  figs  to 
strengthen  themselves,  and  pigs  and  geese  were  fattened  on  them ; the  latter 
especially  were  fed  on  figs  when  it  was  desired  to  enlarge  the  liver  as  a delicacy. 
All  these  circum  dances  indicate  that  the  fig  contributed  very  largely  to  the 
support  of  man  ; and  we  may  reasonably  account  for  this  from  the  facility  with 
which  it  is  cultivated  in  climates  of  moderate  temperature.  Like  the  cerealia, 


550 


OUTLINES  OF  ROSAROLOGIA. 


it  appears  to  flourish  in  a very  considerable  range  of  latitude ; and  even  our 
own  country  frequently  produces  fine  fruit  without  much  difficulty  in  the  open  air, 
especially  in  the  southern  counties.  Yet,  from  prejudice,  probably  from  the  fig 
having  been  once  a common  vehicle  for  poison,  it  is  not  so  much  cultivated  here  as 
it  might  be ; although  it  is  still  confessed  that  it  belongs  to  more  genial  climates  to 
realise  tbe  ancient  description  of  peace  and  security,  which  assigns  these  best 
blessings  of  heaven  to  “ every  man  under  his  own  fig-tree.”  Veg.  sub.  Lib.  E.  K. 

(1618.)  Figs  form  an  important  article  of  Levantine  commerce,  and  between 
800  and  1000  tons  are  annually  imported  into  Great  Britain  alone,  principally 
from  Turkey.  Smyrna  is  a great  fig  mart ; and  Madden,  in  bis  travels,  gives  the 
following  lively  and  amusing  account  of  tbe  interest  they  there  excite. 

“ In  Smyrna  the  subject  of  figs  is  ever  the  fruitf  ul  theme  of  conversation. 
You  ask  about  the  gardens  of  Bournabul,  and  you  hear  that  figs  abound  there  ; 
you  inquire  about  the  curiosities  of  that  place,  and  they  lead  you  to  the  fig-mart ; 
nay,  solicit  information  on  politics,  and  you  are  told  that  figs  are  low ; and  when 
you  seek  for  further  intelligence,  you  are  told  that  ‘ figs  are  flat.’  In  short,  go 
where  you  will,  the  eternal  cry  is  figs ! figs  ! figs  ! and  the  very  name,  I apprehend, 
will  be  found  written  on  their  hearts  at  their  decease.  A more  disgusting  opera- 
tion than  the  packing  of  figs  I never  witnessed.  In  an  immense  warehouse  the 
fruit  lay  strewed  over  the  floor,  and  fifty  or  sixty  squalid  women  with  mewling 
infants  sat  squatted  on  the  heap,  picking  and  stretching  the  fruit,  and  overcoming 
its  tenacity  with  saliva  and  manipulation.  I saw  the  dirty  children  mawling  the 
figs ; and  got  out  of  the  way  as  quickly  as  I could  lest  I should  witness  anything 
worse.  I made  a vow  against  figs.” 

(1619.)  Figs  are  demulcent  and  slightly  laxative  ; they  have  been  long  used  in 
domestic  medicine  as  favorite  poultices.  This  probably  arose  from  King  Heze- 
kiah’s  boil  having  been  cured  by  a lump  of  figs,  applied  according  to  the  direc- 
tions of  Isaiah.  This  was  260  years  before  tbe  time  of  Hippocrates,  and  is  the 
most  ancient  cataplasm  of  which  history  makes  mention.  In  the  Canaries,  in 
Portugal,  and  in  the  Greek  Archipelago,  a kind  of  brandy  is  made  from  figs. 
The  leaves  of  F.  racemosa  are  esteemed  astringent  and  tonic,  those  of  F.  septica 
possess  emetic  and  antiseptic  powers.  The  fibrous  bark  of  F.  cannabina  is  used 
instead  of  hemp.  The  rough  leaves  of  F.  angulosa  and  F.  politoria  are  em- 
ployed by  turners  to  polish  ivory  and  brass,  and  the  wood  of  F.  carica,  because  it 
is  light  and  porous,  easily  absorbing  oil,  is  used  by  armourers  and  workers  in 
steel  to  clean  and  polish  their  goods.  F.  tinctoria  affords  a red  dye  to  the  inha- 
bitants of  Tahiti.  F.  toxicaria  seems  remarkable  among  so  many  wholesome 
species  for  yielding  a sap  that  is  a violent  poison  ; but  it  must  be  noted  that  the 
juices  of  several  plants  that  bear  wholesome  fruit  is  acrid. 

(1620.)  The  banian  or  pagod  tree  of  the  Hindoos  is  the  F.religiosa,  so 
called  from  its  dedication  to  superstitious  observances,  and  the  reverence  in  which 
it  is  held.  It  is  indeed  a most  wonderful  and  venerable  tree,  not  only  rising  to 
a majestic  height,  and  spreading  its  huge  arms  through  a vast  expanse,  but  at  in- 
tervals sending  down  roots  from  its  branches  which,  entering  the  ground,  corrobo- 
rate the  parent  trunk,  and  convey  unlimited  supplies  of  nourishment  from  the 
soil.  Fifty,  sixty,  or  even  an  hundred  of  these  adventitious  stems,  are  not  un- 
common to  a single  tree  ; one  at  Revel-gong,  a friend  lately  returned  from  India 
tells  me,  covers  more  than  half  an  acre,  and  others  are  known  still  larger ; for 
the  celebrated  banian  of  Cubbeer-bur,  when  measured  by  Mr.  Forbes,  was  2000  fee 
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in  circumference,  tracing  only  round  the  principal  stems.  The  overhanging  ones, 
not  then  struck  down,  covered  (says  Mr.  Forbes)  a much  larger  space.  The  chief 
trunks  of  this  single  tree,  greatly  exceeding  in  size  our  common  oaks  and  elms, 
were  350  in  number,  and  the  smaller  stems  amounted  to  more  than  3000,  every 
one  of  which  was  casting  out  new  branches  and  hanging  roots,  to  form  further 
trunks,  and  become  the  parents  of  a future  progeny.  Cubbeer-bur  was  lor  ages 
famed  throughout  Hindustan  for  its  great  extent  and  beauty  ; and  it  is  said  that 
1000  persons  have  found  ample  room  to  repose  beneath  its  shade.  Another 
Banian  is  mentioned  by  an  old  writer,  which  is  said  to  have  covered  five  acres  of 
ground.  Strabo,  Pliny,  and  other  ancient  authors,  have  attempted  in  their  works 
minute  and  accurate  accounts  of  this  tree ; but  Milton  has  perhaps  given  a more 
graphic  description  in  fewer  words  than  any  other  writer : 

“ The  fig-tree;  not  that  kind  for  fruit  renowned; 

But  such  as  at  this  day  to  Indians  known 
In  Malabar  or  Deccan,  spreads  her  arms, 

Branching  so  broad  and  long,  that  in  the  ground 
The  bending  twigs  take  root,  and  daughters  grow 
About  the  mother  tree,  a pillared  shade 
High  overarched,  with  echoing  walks  between.” 

(1621.)  Antiaridcr.  The  celebrated  Upas  of  Java,  the  Boom  or  Bohun  Upas 
of  the  natives,  is  the  Antiaris  or  Ipo  tuxicaria  of  Leschenault  and  Persoon.  The 
tree  is  named  Antiar  or  Antschar  by  the  Javanese,  and  the  poison  procured  from 
it  (as  well  as  other  deadly  poisons,  such  as  the  Upas  Tieute,  of  which  more  here- 
after,) is  called  Upas  or  Oupas  in  Java,  and  Ipo  in  Macassar,  Borneo,  and  the 
neighbouring  isles.  Hence  the  first  generic  name  is  the  one  to  be  preferred. 
The  history  of  the  Upas  affords  a melancholy  instance  of  the  degree  to  which  a 
love  of  the  marvellous,  and  the  passion  for  telling  mysterious  tales,  by  which  a 
short-lived  fame  may  be  enjoyed,  to  be  succeeded  however  by  enduring  con- 
tempt, will  mislead  even  well-educated  men  ; for  in  the  relation  of  Foersch 
falsehood  was  so  craftily  blended  with  truth,  that  his  story,  although  received 
at  first  with  caution,  was,  from  its  very  circumstantial  details,  for  years  esteemed, 
notwithstanding  its  wonderful  character,  as  an  authentic  record.  But,  since 
bis  many  wilful  misrepresentations  have  been  detected,  even  those  parts  of 
the  narration  which  are  true,  or  based  on  truth,  have  been  doubted,  and  the 
whole  regarded  as  a cunningly  devised  fable.  The  researches  of  modern  travel- 
lers of  credit  have,  however,  established  the  existence  of  the  Upas-tree ; and 
other  very  recent  investigations  have  assured  us  of  the  reality  of  the  Upas  valley 
also.  The  collation  of  these  two  series  of  facts  will  put  us  in  possession  of  the  chief 
materials  whence  Foersch  composed  his  tale,  and  expose  the  temptation  by  which 
he  was  seduced  to  declare  that  he  had  himself  seen  those  things  of  many  of 
which  he  had  011I3'  heard,  and  which,  marvellous  enough  as  they  are,  the  igno- 
rance and  superstition  of  the  narrators  had  probably  in  the  first  place  exaggerated, 
but  which  he  seems  to  have  conjoined  for  the  sake  of  effect,  and  to  have  still 
further  estranged  from  truth.  The  circumstances  alluded  to  are  in  themselves  most 
curious,  and  their  coincidence  in  Java  affords  so  strange  an  apparent  corrobo- 
ration, and  at  the  same  time  so  clear  a refutation  of  Foersch’s  romance,  that  it 
seems  to  gather  from  them  an  importance  not  properly  its  own  ; and  ns  the  bear- 
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ings  of  the  question  cannot  be  well, understood  without  reference  to  the  original 
story,  it  may  be  excusable  to  make  some  extracts  from  a tale,  which  would  other- 
wise be  well  forgotten. 

(1622.)  Description  of  the  poison-tree  of  Java.  Translated  from  the  original 
Dutch  of  N.  P.  Foerscli : 

“ This  destructive  tree  is  called  in  the  Malayan  language  Bobun  Upas,  and  I 
must  acknowledge  that  I long  doubted  of  its  existence,  until  a stricter  inquiry 
convinced  me  of  my  error.  1 shall  relate  onljr  simple  unadorned  facts,  ol  which 
I have  been  an  eye-witness ; my  readers  may  depend  on  the  fidelity  of  my  ac- 
count. In  the  j'ear  1774  I was  stationed  at  Batavia,  as  a surgeon,  in  the  service 
of  the  Dutch  East  India  Company.  During  my  residence  there  I received  seve- 
ral accounts  of  the  Bohun  Upas,  and  the  violent  effects  of  its  poison.  They  all 
seemed  incredible  to  me,  but  raised  my  curiosity  to  so  high  a degree,  that  I 
resolved  to  investigate  this  subject  thoroughly,  and  to  trust  only  to  my  own  ob- 
servations. 

“ I procured  a pass  to  travel  through  the  island  from  the  governor-general, 
and  a recommendation  from  an  old  Malayan  priest  to  another  priest  who  lived  on 
the  nearest  habitable  spot  to  the  tree,  which  is  about  fifteen  or  sixteen  miles  dis- 
tant, and  who  is  appointed  by  the  emperor  to  reside  there,  in  order  to  prepare  for 
eternity  the  souls  of  those  who,  for  different  crimes,  are  sentenced  to  approach  the 
tree,  and  to  procure  the  poison. 

“ The  Bohun  Upas  is  situated  in  the  island  of  Java,  about  twenty-seven  leagues 
from  Batavia,  fourteen  from  Sonra  Charle,  the  seat  of  the  emperor,  and  between 
eighteen  and  twenty  from  Tinkjor,  the  present  residence  of  the  sultan  of  Java.  It 
is  surrounded  on  all  sides  by  a circle  of  high  mountains  and  hills,  and  the  country 
round  it,  to  the  distance  of  ten  or  twelve  miles  from  the  tree,  is  entirely  barren. 
Not  a tree  nor  a shrub,  nor  even  the  least  plant  of  grass,  is  to  be  seen.  I have 
made  the  tour  all  round  the  dangerous  spot,  at  about  thirteen  miles  distant  from 
the  centre,  and  I found  the  aspect  of  the  country  on  all  sides  equally  dreary.  The 
easiest  ascent  of  the  hill  is  from  the  part  where  the  old  ecclesiastic  dwells.  From 
his  house  the  criminals  are  sent  for  the  poison,  into  which  the  points  of  all  war- 
like instruments  are  dipped.  It  is  of  high  value,  and  produces  a considerable 
revenue  to  the  emperor. 

“ The  poison  which  is  procured  from  this  tree  is  a gum  that  issues  out  be- 
tween the  bark  and  the  tree  itself,  like  the  camphor.  Malefactors,  who  for  their 
crimes  are  sentenced  to  death,  are  the  only  persons  who  fetch  the  poison ; and 
that  is  the  only  chance  they  have  of  saving  their  lives,  After  sentence  is  passed 
upon  them  by  the  judge,  they  are  asked  in  court  whether  they  will  die  by  the 
hands  of  the  executioner,  or  go  to  the  Upas-tree  for  a box  of  poison.  They  com- 
monly prefer  the  latter  alternative,  as  there  is  not  only  some  chance  of  preserving 
their  lives,  but  also  a certainty  in  case  of  their  return,  that,  provision  will  be 
made  for  them  in  future  by  the  emperor.  They  are  provided  with  a silver  or 
tortoiseshell  box,  into  which  they  are  to  put  the  poisonous  gum,  and  are  properly 
instructed  how  to  proceed  while  they  are  upon  the  dangerous  expedition.  Among 
other  particulars,  they  are  always  told  to  attend  to  the  direction  ol  the  wind,  as 
they  are  to  go  to  the  tree  before  the  wind,  so  that  the  pestilential  smell  may  be 
blown  from  them  ; they  are  told  likewise  to  travel  with  the  utmost  dispatch,  as 
that  is  the  only  method  of  effecting  a sale  return.  They  are  afterwards  sent  to 
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the  house  of  the  priest,  to  which  place  they  are  commonly  attended  by  their 
friends  and  relations ; here  they  generally  remain  for  some  days,  in  expectation 
of  a favorable  breeze,  during  which  the  ecclesiastic  prepares  them  for  their  future 
fate,  by  prayers  and  admonitions.  When  the  hour  of  their  departure  arrives,  the 
priest  puts  on  them  a long  leather  cap,  with  two  glasses  before, their  eyes,  which 
generally  comes  down  to  the  breast,  and  also  provides  them  with  a pair  of  leather 
gloves  : they  are  then  conducted  by  the  priest  and  their  friends  and  relations  about 
two  miles  on  their  journey.  Here  the  priest  repeats  his  instructions,  and  tells 
them  where  they  are  to  find  the  tree  ; he  shews  them  a hill  which  they  are  to 
ascend,  and  tells  them  that  on  the  other  side  they  will  find  a rivulet,  which  they 
are  to  follow,  and  which  will  conduct  them  directly  to  the  Upas  ; they  now  take 
leave  of  each  other,  and,  amidst  prayers  for  their  success,  the  delinquents  hasten 
away. 

“ The  worthy  old  ecclesiastic  has  assured  me  that  during  his  residence  there, 
for  upwards  of  thirty  years,  he  had  dismissed  about  700  criminals  in  search  of 
poison,  and  that  scarcely  two  out  of  twenty  have  returned.  He  shewed  me  a 
catalogue  of  the  unhappy  sufferers,  with  the  dates  of  their  departure.  I was  pre- 
sent at  some  of  the  melancholy  ceremonies,  and  desired  different  delinquents  to 
bring  with  them  some  pieces  of  the  wood,  or  a small  branch,  or  some  leaves  of 
the  wonderful  tree.  I have  also  given  them  silk  cords,  desiring  them  to  measure 
its  thickness.  I never  could  procure  more  than  one  or  two  dry  leaves,  that  were 
picked  up  by  one  of  them  on  his  return ; and  all  that  I could  learn  of  him  was, 
that  the  tree  stood  on  the  bank  of  the  rivulet,  that  it  was  of  a middling  size,  that 
five  or  six  young  trees  of  the  same  kind  stood  close  by  it,  but  that  neither  shrub 
nor  plant  could  be  seen  near  it;  and  that  the  ground  was  of  a brownish  sand,  full 
of  stones,  almost  impracticable  for  travelling,  and  covered  with  dead  bodies. 

“ After  many  conversations  with  the  old  Malayan  priest,  I questioned  him 
about  the  first  discovery,  and  asked  his  opinion  of  the  dangerous  tree,  upon  which 
he  gave  me  the  following  answer  : 

“ ‘ We  are  told,  in  our  new  Alcoran,  that  above  one  hundred  years  ago,  the  coun- 
try round  the  tree  was  inhabited  by  a people  strongly  addicted  to  the  sins  of  Sodom 
and  Gomorrah,  when  the  great  prophet  Mahomet,  determined  not  to  suffer  them 
to  lead  such  detestable  lives  any  longer,  he  applied  to  God  to  punish  them,  upon 
which  God  caused  the  tree  to  grow  out  of  the  earth,  which  destroyed  them  all, 
and  rendered  the  country  for  ever  uninhabitable.’  Such  was  the  Malayan  opinion. 
I shall  not  attempt  a comm  nt;  but  must  observe  that  all  the  Malayans  consider 
the  tree  as  the  holy  instrument  of  the  great  prophet  to  punish  the  sins  of  mankind. 

“ But,  to  return  : however  incredible  it  may  appear,  it  nevertheless  is  certain, 
that  from  fifteen  to  eighteen  miles  round  this  tree,  not  only  no  human  creature 
can  exist,  but  that  in  this  space  of  ground  no  living  animal  of  any  kind  has  ever 
been  discovered.  I have  also  been  assured  by  persons  of  veracity  that  there  are 
no  fish  in  the  water,  nor  has  any  rat,  mouse,  or  other  vermin,  been  seen  there; 
and,  when  any  birds  fly  so  near  the  tree  that  the  effluvia  reach  them,  they  fall 
a sacrifice  to  the  poison.  This  has  been  attested  by  delinquents,  who,  on  their 
return,  have  seen  them  drop  down,  and  brought  them  to  the  old  priest.  1 have 
said  that  malefactors  are  instructed  to  go  to  the  tree  with  the  wind,  and  to  return 
against  it.  When  the  wind  continues  to  blow  from  the  same  quarter,  while  the 
delinquent  travels  thirty  or  thirty-six  miles,  if  he  be  of  a good  constitution,  he 


554 


OUTLINES  OF  KOS A KOLdG l A . 


certainly  survives ; but,  wlmt  proves  most  destructive  is,  that  there  is  no  depen 
dence  on  the  wind  in  that  part  of  the  world  for  any  length  of  time ; it  never  blows 
a fresh,  regular  gale,  but  is  commonly  a current  of  light  soft  breezes,  which 
make  their  way  through  the  different  openings  of  the  adjoining  mountains. 

“ In  the  year  1776  I was  present  at  the  execution  of  thirteen  criminals,  wives 
of  the  sultan,  condemned  to  death  for  incontinence.  It  was  in  the  forenoon 
when  they  were  led  into  an  open  space;  there  the  judge  passed  sentence  upon 
them,  by  which  they  were  condemned  to  suffer  death  by  a lancet  poisoned 
with  Upas.  Thirteen  posts  had  been  previously  erected,  each  about  five  feet 
high,  to  which  they  were  fastened,  and  their  breasts  stripped  naked  ; in  that 
situation  they  remained  a short  time  in  prayer,  until  a signal  wras  given  by  the 
judge  to  the  executioner,  on  which  the  latter  produced  an  instrument  much  like 
the  spring  lancet  used  by  farriers  for  bleeding  horses ; wTitb  this  instrument,  it 
being  poisoned  with  the  gum  of  the  Upas,  the  unhappy  culprits  were  lanced  in 
the  middle  of  their  breasts,  and  the  operation  was  performed  on  all  in  less  than 
two  minutes.  My  astonishment  was  raised  to  the  highest  degree,  when  I beheld 
the  sudden  effects  of  the  poison,  for  in  sixteen  minutes  by  my  watch,  which  I 
held  in  my  hand,  all  the  criminals  were  no  more  : their  pain  began  in  five  minutes 
after  the  wound  was  inflicted,  and  continued  increasing  till  death  released  them 
from  their  sufferings.” 

(1623.)  Thus  far  the  historical  romance.  The  facts  ascertained  by  different 
travellers,  and  confirmed  on  many  hands,  are  the  following.  The  Antiar  or 
Bohun-  Upas , is  a native  of  Java  and  the  neighbouring  isles,  growing  to  a large 
size,  and  being  found  not  in  barren  districts,  but  in  tbe  most  fertile  places.  So  far 
from  destroying  other  vegetables,  climbing  plants  twist  round  its  stem  as  they  do 
round  other  trees  ; neither  are  its  exhalations  so  noxious  as  to  destroy  birds  flying 
over  or  animals  that  approach  it;  yet,  although  neither  M.M.  Deschamps  and 
Leschenault  experienced  any  inconvenience,  other  persons  are  said  to  suffer  from 
headach,  and  to  have  uncomfortable  sensations  when  in  its  vicinity,  similar  to 
those  which  are  produced  by  the  exhalations  of  the  Manchineel  free,  the  Rhus 
radicans,  and  other  plants,  especially  some  of  the  Euphorliacea..  Leschenault 
even  smeared  some  of  tbe  venomous  juice  over  his  hands  with  impunity,  but  he 
washed  them  immediately  afterwards.  The  sap  which  exudes  from  wounds  made 
in  the  tree  is  a bitter  gum-resin.  It  is  of  a light  hue  when  drawn  from  the  young 
branches,  and  dark  yellow  if  taken  from  the  old  stem,  but  both  kinds  become 
nearly  black  on  drying.  The  Javanese  make  a mystery  of  its  preparation,  and 
pretend  that  the  fresh  sap  is  inert,  and  that  it  gains  its  power  by  certain  additions 
they  make  to  it,  and  the  process  it  undergoes.  But  Hoosfield  has  shewn  that 
these  pretensions  are  false.  In  Java  the  poison  is  kept  in  a semi-fluid  state,  re- 
sembling treacle,  while  in  Borneo  it  is  rendered  solid.  It  is  usually  preserved  in 
the  hollow  joints  of  the  bamboo,  and,  if  excluded  from  the  air,  retains  its  extra- 
ordinary powers  for  an  unlimited  time. 

The  natives  use  the  Upas  antiar,  as  well  as  the  Upas  tieute,  to  poison  their 
arrows,  both  those  which  are  destined  for  war  and  the  chase ; and,  before  their 
conquest  of  Java,  the  Dutch  suffered  severely  from  wounds  inflicted  by  these 
deadly  weapons. 

(1624.)  This  Upas  or  poison  of  the  Antiar,  has  been  frequently  mistaken  for 
the  Upas  or  poison  of  the  Tieute,  and  is  still  in  works  of  recent  publication  con- 
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founded  with  it:  even  the  analysis  of  the  one  has  been  given  for  that  of  the  other, 
and  Strychnia,  which  confers  its  virulence  on  the  latter,  is  said  to  be  the  active  in- 
gredient of  the  former;  whereas  it  contains  no  strychnia  at  all,  as  the  analysis  of 
M.M.  Pelletier  and  Caventou  have  proved.  These  celebrated  chemists  at- 
tribute its  poisoning  powers  to  a new  alkaloid,  hitherto  unnamed,  which  they 
believe  to  exist  in  combination  with  a bitter  matter,  and  which  is  soluble  in 
alcohol. 

(1625. ) Animals  wounded  with  envenomed  instruments  are  seized  with  violent 
convulsions,  followed  by  spasmodic  evacuations  of  every  kind,  and  die  in  a 
tetanic  state.  Death  occurs  at  different  periods,  from  eight  or  ten  minutes  to 
two  or  three  hours,  according  to  the  size  of  the  animal.  In  one  series  of  ex- 
periments, an  ape  died  in  seven  minutes,  mice  in  ten,  a cat  in  fifteen ; but  a 
buffalo  lived  two  hours  and  ten  minutes  after  the  introduction  of  the  poison. 

(1626.)  This  is  said  by  Christison  to  be  one  of  the  poisons  that  act  violently 
on  the  heart;  for  if  the  body  of  an  animal  be  examined  immediately  after  death 
from  Upas  Antiar,  the  heart  is  found  to  have  lost  its  irritability,  and  the  left 
ventricle  to  contain  florid  blood. 

The  flesh  of  animals  killed  by  this  poison  is  not  rendered  unwholesome,  and  is 
eaten  by  the  Javanese. 

(1627.)  The  most  circumstantial  account  of  the  Upas  Valley  is  that  commu- 
nicated to  the  Royal  Geological  Society,  in  November,  1831,  by  Mr.  Barrow, 
which  seems  to  be  derived  from  the  notes  of  a Journal  kept  during  a residence 
in  Java  by  Mr.  Loudon,  extracts  from  which  have  been  also  published  by 
Professor  Jameson,  in  his  Journal. 

(1628.)  This  valley  of  death  is  called  in  the  Javanese  tongue  Guevo  Upas  or 
the  Poison  Valley,  and  of  it  Mr.  Loudon  gives  the  following  account : 

“ Balor,  3d  July,  1830.  This  evening,  while  walking  round  the  village  with 
the  pattet,  (native  chief,)  he  told  me  that  there  was  a valley,  only  three  miles 
from  Balor,  that  no  persons  could  approach  without  forfeiting  their  lives,  and 
that  the  skeletons  of  human  beings,  and  of  all  sorts  of  beasts  and  birds,  covered 
the  bottom  of  the  valley.  I mentioned  this  to  the  commandant,  M.  Van  Spree- 
wenberg,  and  proposed  our  going  to  see  it:  M.  Daendels,  the  assistant  resident, 
agreed  to  go  with  us.  At  this  time  1 did  not  credit  all  that  the  Javanese  chief 
told  me.  I knew  that  there  was  a lake  close  to  this  that  it  was  dangerous  to 
approach  too  near,  but  I had  never  heard  of  the  Valley  of  Death. 

“ Balor,  4th  July.  Early  this  morning  we  made  an  excursion  to  the  extraor- 
dinary valley  called  by  the  natives  ‘ Guevo  Upas,’  or  Poisoned  Valley  : it  is  three 
miles  from  Balor,  on  the  road  to  the  Djiang.  M.  Daendels  had  ordered  a foot- 
path to  be  made  from  the  main  road  to  the  valley.  We  took  with  us  two  dogs 
and  some  fowls,  to  try  experiments  in  this  poisonous  hollow.  On  arriving  at  the 
foot  of  the  mountain,  we  dismounted,  and  scrambled  up  the  side  about  a quarter 
of  a mile,  holding  on  by  branches  of  trees,  and  we  were  a good  deal  fatigued  be- 
fore we  got  up,  the  path  being  very  steep  and  slippery,  from  the  fall  of  ruin 
during  the  night.  When  within  a few  yards  of  the  valley,  we  experienced  a 
strong,  nauseous,  suffocating  smell;  but,  on  coming  close  to  the  edge,  this  dis- 
agreeable smell  left  us.  We  were  now  all  lost  in  astonishment  at  the  awful  scene 
before  us.  The  valley  appeared  to  be  about  half  a mile  in  circumference,  oval, 
and  the  depth  front  thirty  to  thirty-five  feet ; the  bottom  quite  flat ; no  vegetation  ; 
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but  some  very  large  (in  appearance)  river  stones;  and  the  whole  covered  with  the 
skeletons  of  human  beings,  tigers,  pigs,  deer,  peacocks,  and  all  sorts  of  birds. 
We  could  not  perceive  any  vapour  or  any  opening  in  the  ground,  which  last  ap- 
peared to  be  of  a hard,  sandy  substance.  The  sides  of  the  valley,  from  the  top  to 
the  bottom,  are  covered  with  trees,  shrubs,  &c.  It  was  now  proposed  by  one  of 
the  party  to  enter  the  valley ; but  at  the  spot  where  we  were  this  was  difficult, 
at  least  for  me,  as  one  false  step  would  have  brought  us  to  eternity,  and  no  assist- 
ance could  be  given.  We  lighted  our  cigars,  and,  with  the  assistance  of  a bam- 
boo, we  went  down  to  within  eighteen  ieet  of  the  bottom.  Here  we  did  not 
experience  any  difficulty  in  breathing,  hut  an  offensive  nauseous  smell  annoyed 
us.  We  now  fastened  a dog  to  the  end  of  a bamboo  eighteen  feet  long,  and  sent 
him  in  ; we  had  our  watches  in  our  hands,  and  in  fourteen  seconds  he  fell  on  his 
back,  did  not  move  his  limbs  or  look  round,  but  continued  to  breathe  for  eighteen 
minutes.  We  then  sent  in  another,  or  rather  he  got  loose  from  the  bamboo,  but 
walked  in  to  where  the  other  dog  was  lying  ; he  then  stood  quite  still,  and  in  ten 
seconds  he  fell  on  his  face,  and  never  moved  his  limbs  afterwards;  he  continued 
to  breathe  for  seven  minutes.  We  now  tried  a fowl,  which  died  in  one  minute 
and  a half.  We  threw  in  another,  which  died  before  touching  the  ground. 

“ During  these  experiments  we  experienced  a heavy  shower  of  rain,  but  we 
were  so  interested  by  the  awful  scene  before  us  that  we  did  not  care  for  getting 
wet. 

“ On  the  opposite  side,  near  a large  stone,  was  the  skeleton  of  a human  being, 
who  must  have  perished  on  his  back,  with  his  right  arm  under  his  head:  from 
being  exposed  to  the  weather,  the  bones  were  bleached  as  white  as  ivory.  I was 
anxious  to  procure  this  skeleton,  but  any  attempt  to  get  at  it  would  have  been 
madness. 

“ After  remaining  two  hours  in  the  Valley  of  Death,  we  returned,  but  found 
some  difficulty  in  getting  out.  From  the  heavy  shower,  the  sides  of  the  valley 
were  very  slippery,  and,  had  it  not  been  for  two  Javanese  behind  us,  we  might 
have  found  it  no  easy  matter  to  escape  from  this  pestilential  spot.  On  reaching 
our  rendezvous,  we  had  some  brandy  and  water,  and  left  this  most  extraordinary 
valley  ; came  down  the  slippery  footpath,  sometimes  on  our  hams  and  hands,  to 
the  main  road ; mounted  our  horses,  and  returned  to  Balor,  quite  pleased  with 
our  trip. 

“ The  human  skeletons  are  supposed  to  have  been  rebels,  who  had  been  pur- 
sued from  the  main  road,  and  had  taken  refuge  in  the  different  valleys ; as  a 
wanderer  cannot  know  his  danger  till  he  is  in  the  valley,  and,  when  once  there> 
one  has  not  the  power  or  presence  of  mind  to  return. 

“ There  is  a great  difference  between  this  valley  and  the  Grotto  del  Cane,  near 
Naples,  where  the  air  is  confined  to  a small  aperture;  while  here  the  circum- 
ference is  fully  half  a mile,  and  not  the  least  smell  of  sulphur,  nor  any  appear- 
ance of  an  eruption  having  taken  place  near  it : although  I am  aware  that  the 
whole  chain  of  mountains  is  volcanic,  as  there  are  two  craters  at  no  great  distance 
from  the  side  of  the  road,  at  the  foot  of  the  Djing,  and  they  constantly  emit 
smoke.  (Fahr.  52°. ) 

.<  In  the  eighth  volume  of  the  Proceedings  of  the  Batavian  Society  of  Arts  and 
Sciences,  Dr.  Ilorsfield,  of  the  East  India  Service,  gives  a description  ol  the 
mineral  constitution  of  the  different  mountains  of  Java.  He  examined  several 
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parts  ol'  the  chain  of  hills,  and  states  that  he  heard  of  this  valley,  but  that  he 
could  not  prevail  on  the  natives  to  shew  him  where  it  was.” 

(1620.)  There  is  indeed,  as  Mr.  Loudon  observes,  a great  difference  between 
this  Valley  of  Death  in  Java,  and  the  Grotto  del  Cane  near  Naples,  in  their  size, 
but  not  that  difference  he  seems  to  hint  at,  as  to  the  nature  of  the  destroying 
gases  to  which  they  owe  their  celebrity ; for,  although  it  has  frequently  been 
asserted,  and  the  assertions  lately  repeated,  that  the  grotto  is  a cave  emitting 
powerful  sulphureous  exhalations,  and  that  those  who  enter  are  comparatively 
choked  or  stifled  by  the  ‘ sulphuric  fumes,’  the  vapours  contain  neither  sulphur  nor 
sulphuretted  hydrogen,  nor  any  sulphuric  combinations.  This  was  shewn  by  my 
friend  Mr.  Alfred  Taylor,  who  made  a series  of  experiments  on  the  air  contained 
in  the  grotto,  which  he  found  to  be  carbonic  acid  mixed  with  0 06  of  atmospheric 
air.  (Vide  Med.  and  Pliys.  Journal,  October  1832.)  The  Valley  of  Death  would 
therefore  seem  to  be  a Grotto  del  Cane  on  a most  gigantic  scale  ; for  in  the 
neighbourhood  of  both  there  are  proofs  of  volcanic  action,  and  a figure,  illustrat- 
ing the  mode  in  which  the  heavy  carbonic  acid  is  retained  in  the  one,  will  serve 
also  to  shew  how  the  much  larger  volume  of  the  same  life-destroying  gas  is  con- 
fined in  the  bason-like  hollow  of  the  other. 


Sectional  View  of  the  Grotto  del  Cane. 


(1630.)  The  origin  of  Foersch’s  centaurian  tale  must  now  be  evident:  that 
Upas  meant  poison,  and  was  an  adjective  term  applied  to  deleterious  things  of 
various  kinds,  whether  trees  or  places,  he  knew  not ; he  had  heard  of  the  Upas, 
had  probably  witnessed  its  effects  as  a poison,  and  not  improbably  had  seen  the 
real  Bohun  Upas  tree,  which  perhaps  may  sometimes  grow  in  a barren  district, 
such  as  he  has  described.  He  had  heard  of  the  Valley  of  Death,  the  Upas  valley, 
and  he  might  even  have  ridden  round  some  sterile  spot  for  thirty  miles,  fearing  to 
tread  upon  its  precincts,  lest  he  should  approach  too  closely  to  the  chimera  he  had 
formed,  by  combining  the  accounts  of  the  Upas  valley  and  the  Upas  tree.  As  to 
the  old  priest,  he  might  have  heard  from  him  the  legend  he  relates  ; but  for  the 
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numerous  other  facts  used  as  embellishments  to  the  tale,  he  must  have  been  solely 
indebted  for  them  to  a fertile  imagination. 

(1631.)  Uhticace-e.  The  nettle  ( Urtica ),  the  pellitory  ( Parietaria),  the 
hop  {Hamulus),  the  hemp  (Cannabis),  and  the  other  genera  associated  to  form 
this  type,  are  chiefly,  though  not  exclusively,  found  within  the  tropics,  and  in  the 
warmer  parts  of  the  temperate  zones,  as  they  extend  also  into  the  northern  regions. 

Thej'  are  for  the  most  part  herbs  or  herbaceous  plants,  occasionally  becoming 
shrubs  and  trees,  with  round  and  scattered  11011-lactescent  branches.  Their  leaves 
(most  frequently  opposite)  are  simple,  petiolate,  stipulate,  trifid  or  scabrous, 
and  often  bearing  stimuli. 

The  flowers,  chiefly  monoecious,  sometimes  dioecious,  polygamous,  and  even 
monoclinious,  are  collected  into  amentiform  spikes,  capitula,  or  panicles.  The 
perianth,  when  present,  is  herbaceous,  single,  lobed,  persistent,  and  imbricate  in 
aestivation.  The  stamens  are  definite,  either  perigynous  or  hypogynous,  and 
often  irritable ; and  the  anthers  are  2-celled. 

The  germen  is  free,  1 -celled,  and  the  ovule  solitary  and  erect,  or  several 
attached  to  parietal  placentae,  styles  connate  or  abortive,  and  stigmata  penicillate 
or  pubescent. 

The  fruit  is  either  an  indehiscent  utricule  or  a dehiscent  capsule,  surrounded 
by  the  dry  persistent  calyx.  The  seed  solitary,  erect,  or  pendulous,  albumen 
fleshy,  small,  or  none.  Embryo  for  the  most  part  straight,  occasionally 
curved  or  spiral,  the  radicle  superior,  and  the  cotyledons  opposite,  broad  and 
entire. 

(1632.)  Hence,  differentially  considered,  the  Urticeoz  are  non-lactescent 
Urticince,  with  the  fruit  free,  distinct,  and  not  covered  by  a succulent  pseudocarp ; 
seeds  in  general  erect  and  solitary,  embryo  for  the  most  part  straight,  and  the 
radicle  superior. 

(1633.)  The  genera  associated  in  this  natural  group  are  distributable  into  three 
subtyes,  called,  from  the  respective  normal  genera,  Urtica,  Cannabis,  and  Lacis- 
tema,  the  Urticide,  Cannubidce,  and  Lacistemidce,  which  differ  in  the  following 
particulars. 

(1634.)  In  the  Urticidie  the  stamens  are  distinct,  inserted  into  the  base  of  the 
calyx  opposite  the  lobes,  and  are  induplicate  in  aestivation  ; the  anthers  dehisce  by 
a longitudinal  cleft,  and  curve  backwards  elastically.  The  fruit  is  a simple  inde- 
hiscent nut,  and  the  embryo  straight. 

(1635.)  The  Cannabid®  differ  from  the  Urticidte,  in  having  the  stamina 
straight  in  *stivation,  and  not  irritable;  the  flowers  dioecious,  the  perianth  five- 
parted,  and  the  embryo  curved  or  spiral. 

(1636.)  The  Lacistemida,  are  more  decidedly  amentaceous  than  the  two 
other  subtypes  ; the  perianth  is  more  developed  ; and  their  flowers  are  also  mono- 
clinious and  covered  over  by  a dilated  bractea ; the  stamens  are  hypogynous  and 
exserted  from  one  side  of  the  ovarium  ; the  connectivum  is  thick  and  two-lobed, 
and  the  anthers  dehisce  transversely  ; the  germen  contains  several  ovules,  but  the 
fruit  by  abortion  is  1 -seeded.  The  seed  is  pendulous  and  arillate,  the  testa 
crustaceous,  and  the  albumen  fleshy. 

(1637.)  Urticidte.  The  obtrusive  nettle  is  a very  curious  and  interesting 
plant,  and  the  stings  or  stimuli  with  which  it  is  covered  most  admirable  pieces 
of  mechanism.  In  their  structure  they  bear  a strong  resemblance  to  the  poison- 
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fangs  of  the  rnttle-snnke,  each  consisting  of  a tabular  stilet  perforated  at  or  near 
the  fine  extremity  ; and  it  widens  at  the  lower  end  into  a chamber  or  receptacle,  at 
the  bottom  of  which,  among  the  cellular  substance  of  the  plant,  is  seated  a gland. 
The  gland  secretes  a juice  more  or  less  acrid,  and  sometimes  highly  venomous, 
which  is  collected  in  the  hollow  receptacle,  and  when  an  unfortunate  finger 
presses  on  the  tubular  stilet,  its  needle-like  point  enters  the  flesh,  and  the  force 
required  for  this  presses  it  down  on  the  hollow  chamber,  so  that  the  poison,  therein 
stored  up,  rises  through  the  channel  of  the  stilet,  and  is  deposited  beneath  the 
cuticle. 

(1639.)  The  English  word  nettle  is  an  alteration  of  needle,  or  at  least  both 
have  the  same  Anglo-Saxon  root  ( Netel , ntedl),  and  obviously  refers  to  the  needle- 
like stings  so  common  on  the  plant.  The  Latin  generic  word  Urtica  has  as 
obvious  a reference  to  their  effects ; it  is  a derivative  of  uru,  to  burn,  and  hence 
urtica  wens,  the  name  of  one  of  our  British  species,  is  a pleonasm. 

(1640.)  Even  our  common  nettles  produce  occasionally  very  painful  swellings, 
and  sometimes  serious  inflammation  and  blisters  on  irritable  skins.  But 
these  are  trifling  in  comparison  to  those  which  are  the  constant  effects  of  being 
stung  by  several  of  the  exotic  species,  such  as  the  crenulata  and  stimulans, 
and  especially  one  which,  in  Timor,  is  called  Daoun  setan,  or  the  devil’s  leaf. 
M.  Leschenault,  in  the  Memoires  de  Musee  (vol.  vi.  p.  362),  has  given  fearful 
accounts  of  these  venomous  plants.  He  was  himself  stung  by  the  U.  crenulata, 
the  leaves  of  which  were  slightly  touched  by  the  first  three  fingers  of  his  left 
hand,  while  gathering  a specimen  for  his  herbarium.  At  the  time  he  was  stung, 
seven  in  the  morning,  he  says  he  only  felt  a slight  pricking,  which  he  wholly 
disregarded.  But  the  pain  gradually  increased,  and  in  the  course  of  an  hour  it 
had  become  intolerable;  and,  although  there  was  no  remarkable  external  appear- 
ance, neither  swelling,  nor  blister,  nor  inflammation,  still  the  parts  felt  as  if  they 
were  being  rubbed  with  a hot  iron.  The  pain  soon  extended  all  up  the  arm, 
even  to  the  armpit,  and  about  noon  he  was  alarmed  by  an  agonizing  contraction  of 
the  muscles  of  the  jaws,  which  made  him  fear  an  attack  of  tetanus.  He  was 
also  afl'ected  with  frequent  sneezing,  attended  by  a copious  running  from  the 
nose.  So  severe  were  his  sufferings  that  he  went  to  bed;  yet  relief  was  thus 
sought  in  vain,  for  the  torture  continued  the  whole  of  the  afternoon  and  night ; 
the  symptoms  of  lockjaw,  however,  disappeared  about  seven  in  the  evening,  and 
the  following  morning,  the  pain  being  lessened,  he  fell  asleep.  But  he  was  not 
free  from  pain  for  nine  days,  and  it  returned  in  full  force  whenever  he  put  his  hand 
in  water.  The  eilects  of  the  sting  of  the  devil’s  leaf  are  still  more  dangerous  and 
severe ; they  are  said  to  last  for  a year,  and  even  occasionally  to  cause  death. 

(1641.)  The  Urtic®,  when  dried,  are  readily  eaten  by  sheep  and  oxen,  but  in  a 
fresh  state  they  are  fed  on  by  few  large  animals.  They  are,  however,  the  favorite 
resort  of  myriads  of  insects,  and  their  principal  food  in  the  larva  state ; which  may 
be  the  final  cause  of  their  being  distasteful  to  flocks  and  herds. 

The  tops  of  the  common  nettle  are  boiled  and  eaten  in  many  places  as  greens, 
and  occasionally  they  have  been  cultivated  as  a culinary  vegetable ; and  it  would 
seem,  from  the  remonstrance  of  Andrew  Fairservice,  in  Rob  Roy,  that  in  the 
north  of  Scotland  they  were  once  well  prized  ; for  Scott,  the  faithful  chronicler  of 
human  life,  has  made  him  say,  “ Nae  doubt  I should  understand  my  uin  trade  of 
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horticulture,  seeing  I was  bred  in  the  parish  of  Dreep-daily,  near  Glasgow,  where 
they  raise  large  kail  under  glass,  and  force  early  nettles  for  their  spring  kail.” 

(1642.)  A decoction  of  nettles  strongly  salted  will  coagulate  milk  readily, 
without  giving  it  any  unpleasant  flavour.  The  whole  plant  is  esteemed  astringent 
and  diuretic ; but  is  little  used  in  medicine.  The  roots  boiled  with  alum  will  dye 
yarn  of  a yellow  colour.  The  fibrous  texture  of  the  nettle,  like  that  of  many 
other  plants  contained  in  this  section,  is  very  tough  and  strong,  and  might  be  used 
as  a substitute  for  hemp.  In  Siberia  and  the  northern  parts  of  Europe,  cords, 
cloths,  and  even  paper,  are  made  from  nettles. 

(1643.)  The  Purietaria , or  pellitory  of  the  wall,  though  an  officinal  plant, 
possesses  very  slight  sanative  powers.  It  is  thought  to  be  a cooling  diuretic,  and 
farmers  say  that  if  bunches  of  it  are  laid  upon  heaps  of  corn  infested  with 
weevils,  it  will  drive  away  those  destructive  insects. 

(1644.)  Cannabidce.  Of  hemp  (Cannabis'),  there  are  two  principal  varieties, 
esteemed  by  some  persons  distinct  species,  viz.  the  European  hemp,  with  opposite 
leaves  (C.  sativa),  and  the  Indian,  called  in  the  Peninsula  Bang  or  Banghe  (C. 
indica),  the  leaves  of  which  are  alternate.  Lamarck  states  that  they  likewise 
differ  in  their  physical  properties;  but,  although  from  habit  devoted  to  different 
purposes,  it  is  probable  that  they  do  not  differ  more  than  other  plants  would  do 
if  grown  in  such  different  climates. 

(1645.)  In  India,  hemp  is  cultivated  as  a luxury,  and  used  solely  as  an  excitant. 
It  possesses  peculiar  intoxicating  powers,  and  produces  luxurious  dreams  and 
trances.  The  leaves  are  sometimes  chewed,  and  sometimes  smoked  as  tobacco.  A 
stupifying  liquor  is  also  prepared  from  them ; and  they  enter,  with  opium,  betel- 
nut,  sugar,  <fcc.  into  various  narcotic  preparations.  Prepared  hemp  is  called  by  the 
Arabs  Hashish,  by  the  Hindoos  Banghie,  by  the  Turks  Malach,  and  by  the 
Hottentots,  who  get  drunk  with  it,  like  more  civilised  communities,  Dacha. 
Hemp  seems  to  owe  its  narcotic  powers  to  a gum  resin,  obtainable  in  a separate 
state  from  at  least  one  variety,  and  which  is  called  in  Nipal  Cher  is. 

(1646.)  In  Europe  hemp  is  largely  cultivated,  but  exclusively  for  its  value  in 
domestic  economy  and  the  arts,  and  not  as  an  intoxicating  agent.  Its  fibres  are 
very  tough  and  strong,  and  peculiarly  adapted  for  weaving  into  coarse  fabrics, 
such  as  sail-cloth  and  twisting  into  ropes  and  cables.  Immense  quantities  are 
imported  into  this  country  for  the  use  of  the  navy,  and  large  stores  kept ; for  it  is 
not  a profitable  crop  to  grow  in  a well-peopled  country,  where  corn  is  in  great 
demand.  The  seeds  abound  in  oil,  which  is  relished  by  the  Russians  us  food  ; in 
other  countries  it  is  chiefly  used  by  painters,  or  to  burn.  The  seeds  are  very 
nutritious,  and  form  a favorite  food  with  most  birds.  But  hemp-seed  has  the  very 
singular  property  of  changing  the  colour  of  the  plumage  of  bullfinches  and  gold- 
finches from  red  and  yellow  to  black,  if  they  are  fed  on  it  for  too  long  a time,  or 
in  too  large  a quantity. 

(1647.)  Of  the  hop  (Hamulus  Lupulus),  there  are  several  varieties,  distin- 
guished by  the  growers  in  our  Kent  and  Sussex  gardens,  but  they  are  all  re- 
ducible to  a single  species,  the  only  one  hitherto  discovered.  The  present  generic 
name,  Humulus,  is  said  to  be  derived  either  from  humidus,  wet,  or  humus,  fresh 
damp  earth,  us  hops  flourish  chiefly  in  rich  moist  soils;  but  these  and  many  other 
etymologies  are  anything  but  satisfactory,  the  roots  of  names  being  often  lost 
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through  the  lapse  of  years.  The  specific  denomination,  Lupulus,  is  n corrup- 
tion of  the  old  name,  Lupus  salictarius,  the  willow-wolf,  as  we  are  informed  by 
Pliny  it  formerly  was  called  on  account  of  its  growing  amongst  osiers,  to  which, 
by  twining  round,  overbearing  and  choking  them,  it  became  as  destructive  as  the 
wolf  to  the  flock.  Our  English  name,  hop,  evidently  comes  from  the  Anglo- 
Saxon  hoppan,  to  climb,  and  it  is  admirably  descriptive  of  the  habit  of  the  plant. 

(1648.)  Hops  are  grown  in  large  quantities  in  this  country  for  the  purpose  of 
preserving  and  improving  beer,  between  45  and  50,000  acres  being  laid  down 
in  two  or  three  counties,  such  as  Kent,  Sussex,  and  Hereford,  as  hop-gardens. 

The  duty  upon  hops,  with  the  uncertainty  of  the  crops,  often  raises  them  to  an 
extravagant  price ; hence  the  temptation  is  great  to  substitute  some  other  bitter 
for  the  hop.  This  is  however  resisted  not  only  by  the  excise,  as  a fraud  on  the 
revenue,  but  still  more  vehemently  resented  by  the  public,  who  will  tolerate  in 
theory  no  brewing  save  from  ‘genuine  malt  and  hops.’  But,  strong  as  is  the 
prejudice  now  in  favor  of  hops,  it  was  once  as  strong  against  them  ; for  Walter 
Blith,  in  his  ‘Improver  Improved,’  published  in  1649  and  1653,  says  “that  it 
was  not  many  years  since  the  famous  city  of  London  petitioned  the  parliament  of 
England  against  two  nuisances;  and  these  were  Newcastle  coals,  in  regard  of 
their  stench,  &c. ; and  hops,  in  regard  they  would  spoyl  the  taste  of  drink,  and 
endanger  the  people.” 

(1649.)  The  hop,  and  its  essential  proximate  principle,  Lupulin,  are  some- 
times used  medicinally,  and  hop-pillows  have  long  been  favorite  sedatives.  But 
the  narcotic  power  of  the  hop  is  slight ; much  less  than  that  of  hemp,  which  well 
deserves  to  be  tried  in  this  country,  as  it  would  probably  be  a valuable  addition  to 
our  present  list  of  remedies. 

The  young  shoots  of  the  hop  blanched  are  sometimes  eaten  as  asparagus,  for 
which  they  form  an  excellent  substitute.  From  the  bines  a coarse  sacking  has 
been  made,  and  a yellow  dye  extracted. 

(1650.)  Lacistemidat.  Lacistema,  formerly  included  among  the  Urticid®, 
has  been  made  by  Von  Martius  the  normal  genus  of  a separate  group.  The 
peculiarities  of  structure  already  described  fully  warrant  the  separation,  and  this 
subtype  forms  an  interesting  osculant  group,  connecting  the  Urticin®  by  tbeir 
amentiform  inflorescence  and  habit  with  the  Piperin® ; and  other  characters  con- 
firm the  relationship,  especially  with  the  Chloranthacece. 

The  Lacistem®  are  all  tropical  plants,  the  properties  of  which  are  unknown, 
and  none  of  them  have  hitherto  been  applied  to  any  useful  purpose. 

(1651.)  DATiscACEiB.  Datisca,  the  Cretan  hemp,  referred  by  the  French 
botanists  to  the  natural  group  Urticee,  has  been  separated  by  Dr.  Brown,  and 
formed,  with  Tetrameles,  into  a distinct  order,  concerning  the  primary  affinities  of 
which  much  difference  of  opinion  prevails.  Don  and  Lindley  station  it  near 
Resedacete,  to  which  disposition  Bartling  strongly  objects,  and  hints  at  its  con- 
nexion with  the  Cucurhitacece. 

That  the  genera  included  in  the  group  are  allied  to  the  Urticacete  seems  how- 
ever evident,  and,  although  distinguishable,  would  perhaps  be  sufficiently  dis- 
tinguished even  if  admitted  only  as. a subtype:  at  any  rate,  until  stronger  affinities 
are  shewn  to  any  other  section,  they  may  be  allowed  to  maintain  their  station 
here. 

(1652.)  The  Dutiscacect  are  large,  coarse,  perennial,  non -lactescent  herbs, 
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strongly  resembling  hemp,  with  alternate  plnnato-sected  leaves,  without  stlpulte. 
The  flowers  are  dicecious,  from  abortion,  and  arranged  in  long,  spiked  axillary 
racemes.  In  the  stamineous  flowers  the  calyx  is  divided  into  several  pieces,  the 
stamens  variable  in  number  (8 — 15),  and  exserted  from  the  receptacle,  the  anthers 
2-celled,  introrse,  long  and  protruding.  In  the  pistilline  flowers  the  calyx  is 
superior  with  a 2-3-toothed  persistent  limb,  ovary  1-celled,  formed  by  three  con- 
nate carpels,  styles  3,  short  and  cleft,  stigmata  simple,  trophosperms  parietal 
and  many-ovuled. 

The  fruit  is  a 3-valved,  1-celled  prismatic  capsule  crowned  with  the  persistent 
styles,  and  having  a gaping  terminal  foramen.  The  seeds  are  many,  small, 
roundish,  with  a finely  reticulated  integument.  The  embryo  straight,  with  a 
fleshy  albumen,  the  cotyledons  very  short,  and  the  radicle  long,  thick,  and  turned 
towards  the  hilum. 

(1053.)  Hence,  differentially  considered,  the  Datiscacecz  are  non-lactescent 
Urticince,  with  alternate  exstipulate  leaves,  regular  monoecious  flowers,  1-celled 
hiant  ovaries,  indefinite  ovules,  and  parietal  placent*. 

(1654.)  Dntisca  cannabina  has  very  much  the  appearance  of  hemp,  and  its 
fibres  might  probably  be  applied  to  the  same  purposes : the  species  are  bitter 
and  decidedly  powerful  tonics.  In  Crete  and  Candia  the  hemp-like  Datisca  is 
used  instead  of  Peruvian  bark,  and  is  said  to  be  fully  as  efficacious  in  the  cure  of 
intermittent  fevers.  A crystalline  principle  has  been  procured  by  its  analysis, 
which  resembles  Inuline,  and  has  been  called  Cannabine  or  Datiscine ; it  has 
been  used  to  dye  yellow. 

(1655.)  Monimiacea.  The  plants  included  in  this  type  are  either  trees  or 
shrubs,  with  simple  exstipulate,  opposite,  petiolate  leaves,  destitute  of  stipules. 

The  flowers  are  uchlamydeous,  for  the  most  part  monoecious,  rarely  mono- 
clinious  or  dioecious,  sessile  on  a common  concave,  globose  or  urceolate  receptacle, 
and  surrounded  with  an  involucre,  the  divisions  of  which  are  in  two  rows.  The 
stamina  are  often  interspersed  with  scales,  the  filaments  frequently  biglandulose 
at  their  base,  the  anthers  2-celled  and  dehiscing  longitudinally,  either  by  recurved 
valves  or  simple  clefts. 

The  capitula  of  pistilline  flowers  are  surrounded  by  an  involucre,  similar  to 
that  of  the  stamineous  ones,  and  are  either  definite  or  indefinite.  The  germen 
is  free,  1-celled,  and  1-ovuled,  and  the  ovules  either  erect  or  pendulous. 

The  fruit  consists  of  1 -seeded  nuts,  enclosed  within  the  persistent  involucre, 
which  occasionally  becomes  fleshy.  The  seeds  are  either  erect  or  pendulous, 
with  a thin  testa;  and  the  embryo  included  within  a large,  soft,  and  fleshy 
albumen. 

(1656.)  Hence,  differentially  considered,  the  Monimiacets.  are  achlnmydeous 
per-albuminous  Urticinte,  with  involucrate  sessile  flowers,  anthers  bursting 
lengthwise,  and  opposite  exstipulate  leaves. 

(1657.)  The  genera  associated  to  form  this  type  are  distributable  into  two  sub- 
types,  called,  from  the  respective  normal  genera,  Amborida:  and  Atherospermidee. 

(1658.)  The  Amboridee,  including  Ambora,  Monimia,  and  Ruizia,  are  distin- 
guished by  having  the  anthers  dehisce  by  a simple  longitudinal  groove,  the  seeds 
pendulous,  and  the  radicle  superior.  While,  in  their  associates, 

(1650)  The  Atherospermidtn,  the  anthers  dehisce  by  recurved  valves,  the 
seeds  are  erect,  and  the  radicle  is  inferior. 
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(1660.)  The  MonimiacetB  are  found  exclusively  in  the  Southern  hemisphere, 
being  natives,  the  first  subtype,  of  South  America,  and  the  second  of  the  same 
continent,  and  also  of  New  Holland.  They  are  aromatic  plants,  exhaling  a 
delightful  fragrance,  likened  by  travellers  to  the  smell  of  true  laurels  and  myrtles. 
They  have  not  hitherto  been  applied  to  any  useful  purposes,  and  are  chiefly  inter- 
esting at  present  from  being  the  osculant  group  between  the  Urticaceae,  along  witli 
which  they  were  formerly  arranged,  and  the  LauracetE,  to  which,  by  their 
aromatic  properties,  and  especially  by  the  extraordinary  recurved  dehiscence  of 
the  anthers  in  one  subtype,  they  shew  no  slight  affinity. 

LAURIN*. 

(1661.)  This  section  includes  eight  groups  of  associated  genera, 
called,  respectively,  the  Laurciceos,  Mijristicacece,  Hernandiacece , 
ThymelceacecE,  Peneacece,  Proteacece,  Santalacece,  and  Combreta- 
cece,  to  which  the  laurels  ( Lauri ),  as  the  most  familiar  plants, 
give  the  common  collective  name. 

(1662.)  The  Laurince  are  shrubby  or  arboreous  Querneales,  with 
exstipulate  leaves,  a coloured  perianth,  flowers  mostly  united, 


a.  Branch  of  Laurus  nobilis,  shewing 
leaves  and  fruit. 

(«)  A stamen  shewing  its  2-celled  anthers 
and  elastically  recurved  valves,  after  dehis- 
cence. 

(b)  Another  stamen  with  one  anther 
closed,  the  other  beginning  to  burst,  and 
the  filament  furnished  with  its  2 basal  glands. 

(c)  Section  of  the  fruit,  shewing  its  soli- 
tary pendulous  seed,  without  arillus. 

( d ) The  exalbuminous  embryo  with  large 
plano-convex  cotyledons,  and  conspicuous 
2-leaved  plumule,  and  short  straight  supe- 
rior radicle. 


fruit  1 or  many-seeded,  albumen  none,  or  when  present  not  farina- 
ceous, but  either  fleshy  or  ruminated,  and  the  embryo  straight. 

(1663.)  Laurace*.  The  Bay,  the  Cassia,  the  Cinnamon,  and  the  Camphor, 
with  the  Alligator-pear,  the  curious  parasitical  Cassytha,  and  the  other  plants 
associated  to  form  this  type,  are  shrubs  or  trees,  often  of  a large  size,  with  iucom- 
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plete  superficial  nodes;  the  leaves  are  alternate,  (rarely  opposite,)  simple, 
coriaceous,  exstipulate,  and  sometimes  abortive. 

The  flowers  monoclinious  (rarely  diclinious),  small,  and  regular. 

The  perianth  is  synsepalous,  the  limb  6-4  cleft,  and  mostly  imbricate  in  {estiva- 
tion, deciduous  or  persistent,  and  sometimes  obsolete.  The  stamina  are  definite  and 
perigynous,  arising  from  a torus  in  two  series ; the  three  inner  stamens  opposite 
the  segments  of  the  calyx  barren  or  abortive,  the  six  outer  rarely  absent.  The 
inner  filaments  are  furnished  at  their  bases  with  pedicelled  glands.  The  anthers 
are  terminal,  2-4-celled,  and  dehisce  by  recurved  valves.  The  germen  is  free, 
1-celled,  and  the  ovule  solitary  and  pendulous.  The  style  simple,  and  the  stigma 
obtuse. 

The  fruit  is  fleshy  and  indebiscent,  often  surrounded  or  enclosed  by  an  enlarged 
persistent  calyx.  The  seed  is  exalbuminous  and  exarillate ; the  straight  embryo 
large  and  inverted,  the  radicle  short  and  superior,  the  cotyledons  plano-convex, 
peltate  near  the  base  thick  and  fleshy,  and  the  2-leaved  plumula  conspicuous. 

(1664.)  Hence,  differentially  considered,  the  Lauraceac.  are  exalbuminous  ex- 
arillate Laurinae,  with  superior  ovaries,  definite  pendent  ovules,  and  anthers 
dehiscing  by  recurved  valves. 

(1665.)  The  Lauracete  are  distinguishable  into  two  subtypes,  the  Lauridaz  and 
the  Cassythide. 

(1666.)  The  first  (viz.  the  Lauridt e),  contains  the  leafy  arborescent  aromatic 
species. 

(1667.)  The  second  (viz.  the  Cassythidaz),  those  which  are  leafless,  herbaceous, 
and  insipid. 

(1668.)  The  Lauridaz  are  all  aromatic  plants,  and  exceedingly  uniform  in  their 
properties.  They  contain  essential  oil  in  abundance,  which  imparts  to  them  a 
peculiar  sweet,  though  sometimes  strong  and  penetrating  odour,  and  a warm 
and  pleasant  taste  ; hence  they  yield  some  of  our  most  grateful  stimulants  and 
spices. 

(1669.)  The  old  genus,  Laurus,  has  been  divided  by  modern  botanists,  and  its 
species  arranged  in  three  or  more  genera,  or  subgeneric  groups,  called  Laurus, 
Persea,  and  Cinnamomum,  the  latter  two  being  sometimes  separated  and  some- 
times conjoined. 

The  first  includes  the  Bay,  the  false  Benzoin,  and  other  laurels  with  2-celled 
anthers  and  naked  fruit.  The  second,  the  Cassia,  the  true  Cinnamon  and  the 
Camphor,  in  which  the  anthers  are  4-celled  and  the  fruit  covered.  And  the 
third,  the  Alligator-pear. 

(1670.)  Laurus  nohilis,  the  bay,  is  the  only  European  plant  belonging  to 
the  type.  It  is  aromatic,  like  the  rest  of  its  associates,  and,  before  the  introduc- 
lion  of  the  exotic  species,  bay-berries  and  bay-leaves  were  much  esteemed  in 
medicine.  Its  use,  as  forming  heroic  and  academic  crowns,  has  long  been  also 
obsolete,  though  conquerors’  statues  still  often  bear  a sculptured  wreath  of  barren 
boughs,  while  the  Baccalaureate  degree  remains  a symbol  that  the  victories  of 
Apollo  are  more  fruitful  than  those  of  Mars. 

(1671.)  Laurus  borbonia  is  the  true  red  bay;  it  yields  the  Isabella  wood, 
so  much  prized  on  account  of  its  satiny  appearance,  for  cabinet-work : and  its 
roots  afford  a violet  dye.  The  Laurus  Benzoin  or  pseudo-benzoin,  although  it 
has  the  smell  of  Benzoin,  does  not  yield  the  gum  resin  of  medicine,  which  is  the 
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produce  of  a species  of  styrax.  L.  chloroxylon  and  L.  indica,  the  green-wood, 
and  the  royal  bays,  are  both  much  valued  for  their  timber;  the  first  is  hard  and 
tough,  and,  from  its  common  use  in  machinery,  is  called  cog-wood ; the  latter  is 
light,  of  a yellowish  colour,  and  known  as  Madeira  mahogany. 

The  Sassafras  of  medicine,  which  word  is  a corruption  of  the  Spanish  salsafras 
or  saxifrage,  is  the  wood  of  the  L.  sassafras.  It  is  difficult  to  say  why  the  wood 
of  this  species  should  be  preferred  to  the  bark  for  medicinal  purposes,  as  the  latter 
contains  the  peculiar  principles  in  much  the  greatest  relative  proportion. 

(1672.)  The  alligator-pear  is  the  fruit  of  the  Persea  gratissima  ( Olim  L. 
Persea,)  alligator  being  a barbarous  corruption  of  Avocatier,  to  which  variety 
of  pear  the  fruit  of  the  Persea  bears  some  resemblance.  In  the  West  Indies  it 
is  in  much  esteem  for  its  rich  and  agreeable  flavour,  and  is  said  to  be  relished 
not  only  by  man,  but  by  horses,  cows,  dogs,  cats,  and  all  sorts  of  birds. 

(1673.)  Cinnamumum  is  said,  without  much  probability,  to  be  an  abridgment  of 
China  Amomum,  the  bark  being  one  of  the  most  valued  spices  of  the  East.  Several 
species  afford  the  cinnamons  and  cassias  of  commerce,  but  the  best  is  the  inner 
bark  of  Cinnamomum  verum,  (Laurus  or  Persea  Cinnamomum.)  Peruvian  cin- 
namon is  the  bark  of  L.  Quixos,  and  in  the  Isle  of  France,  and  elsewhere,  cin- 
namon is  procured  from  L.  cupularis,  Malabathrum,  Cinnamomoides,  &c. 
Camphor  is  also  yielded  by  several  of  these  plants,  especially  by  the]//.  Camfura, 
but  the  largest  quantities  of  this  drug  are  procured  from  another  source,  viz. 
from  the  Dryobalanops  camphora;  and  Zea  tells  us  that,  in  South  America,  he 
found  another  tree,  from  the  bark  of  which  camphor  exudes  in  the  form  of  tears. 

(1674.)  The  juices  of  L.  caustica  are  highly  irritating,  and,  according  to 
Molina,  even  its  exhalations  will  produce  painful  swellings  and  cutaneous  erup- 
tions, when  persons  sleep  under  its  shade.  The  Laurus  culitlawan  is  the  clove- 
scented  cinnamon  ; Kulit,  in  the  Malay  language,  signifying  bark,  and  laivan,  a 
clove.  It  is  much  prized  as  a perfume  and  a masticatory  in  Java.  From  the 
fruit  of  L.  glauca,  a concrete  oil  or  fat  is  extracted,  which  is  made  into  candles ; 
and  in  Ceylon  candles  are  also  made  from  the  solid  portions  of  cinnamon  oil ; for 
the  exclusive  use,  as  I learn  from  Dr.  Gregory,  of  the  king  and  nobles. 

Dr.  Hancock  has  described  an  essential  oil  that  flows  in  abundance  from  a 
Guiana  laurel  when  the  bark  is  merely  wounded,  so  that  several  quarts  may  be 
readily  obtained,  and  which  is  a powerful  diaphoretic,  diuretic,  and  discutient. 

The  Pichurim  beans  are  the  fruit  of  L.  Pichurim , and  also,  according  to  Mar- 
tius,  of  Ocotea  Puchury  ; several  species  of  which  latter  genus  are  aromatic 
and  tonic,  and  one,  O.  Cymbarum,  affords  the  Orinoco  sassafras. 

(1675.)  Cassythida.  Cassytha,  which  is  the  Greek  name  for  Cuscuta,  has 
been  given  to  several  curious  plants  something  resembling  our  Dodders,  but 
having  the  fructification  of  the  laurels,  to  the  neighbourhood  of  which  they  are  by 
all  authorities  referred.  They  however  differ  from  them  so  much  in  their  leaflike 
twining  port  and  parasitic  habits,  as  well  as  in  their  qualities,  that  they  are  well 
distinguished  as  a subtype  of  the  Lauraceae.  Four  or  five  species  of  Cassytha 
are  known;  they  are  natives  of  the  tropical  forests  of  Asia,  Africa,  America, 
and  of  New  Holland.  They  are  none  of  them  aromatic  plants  : but  one,  C.fili- 
formis,  is  used  in  Senegal  as  a demulcent. 

(1676.)  Myribticaceje.  The  nutmeg,  Myristica,  with  its  immediate  allies, 
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Virolu,  Knema,  and  Eupomatia,  Dr.  Brown  ha9  separated  from  the  laurels,  to 


b.  Branch  of  Myristica  moschata, 
shewing  leaves  and  fruit. 

(а)  Flower  separated,  shewing  the  3- 
cleft  perianth. 

(б)  Stamineous  flower,  the  calyx  being 
removed,  shewing  the  columnar  stamens 
and  the  simple  longitudinal  dehiscence  of 
the  anthers. 

(c)  Pistilline  flower  with  the  calyx 
removed. 

( d ) Section  of  the  same,  shewing  the 
solitary  erect  ovule. 

(e)  The  ripe  seed  or  nutmeg,  in- 
vested by  its  cloven  arillus  or  mace,  the 
fleshy  pericarp  (b)  having  been  removed. 

(/)  Section  of  the  seed  shewing  the 
ruminated  or  marbled  albumen,  including 
the  erect  embryo. 

(g)  The  embryo  removed,  shewing  its 
foliaceous  cotyledons  and  short  inferior 
radicle. 

They  are  all  tropical  much-branched  trees,  yielding  often  a reddish  sap.  Their 
leaves  are  exstipulate,  alternate,  simple,  undivided,  entire,  petiol  ite,  impunctate’ 
coriaceous,  and,  when  fullgrown,  for  the  most  part  downy  beneath. 

The  flowers  are  dioecious,  axillary  or  terminal,  and  collected  into  racemes, 
tufts,  or  panicles,  and  invested  by  a short  cucullate  bracte.  The  calyx  in  the 
stamineous  flowers  is  coriaceous,  often  downy  without,  and  smooth  within, 
monophyllus  and  8-lobed,  with  a valvate  (estivation  ; the  stamina  are  subperigy- 
nous,  definite  (3 — 12),  and  ternary  in  their  arrangement;  the  filaments  moua- 
delphous  ; the  anthers  2-celled,  extrorse,  with  a simple  longitudinal  dehiscence, 
and  either  free  or  connate.  In  the  pistilline  flowers  the  calyx  is  deciduous,  the 
germen  free  and  sessile,  formed  of  a single  carpellum,  the  ovule  solitary  and 
erect,  the  style  terminal  and  very  short,  and  the  stigma  slightly  lobed. 

The  fruit  is  fleshy,  the  sarcocarp  bivalved  and  dehiscent;  the  seed  nut-like, 
erect,  and  covered  by  a many-cleft  arillus;  the  albumen  ruminate,  sebaceo- 
carnose,  the  embryo  small,  included  within  the  base  of  the  albumen,  the  radicle 
inferior,  and  the  cotyledons  foliaceous. 

(1677.)  Differentially  considered,  the  Myristicaccoz  nre  dioecious  Laurines, 
with  alternate  exstipulate  leaves,  ternary  flowers,  definite  monudelphous  stamens, 
and  ruminated  albumen. 

(1078.)  Of  the  several  species  of  Myristica,  the  common  nutmeg  {M.  mos- 
chata), is  the  most  valuable  and  best  known;  aromatic  fruits  arc  however  borne 
by  others,  such  as  the  M.  otoba,  which  is  the  nutmeg  of  Santa  Fc,  and  M. 
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Horsfieldii,  which  is  a native  of  Ceylon  and  Java,  where  there  are  also  found 
several  more  varieties  or  species.  The  fruit  of  M.  tomentosa  is  often  fraudulently 
mixed  with  ordinary  nutmegs,  but  it  contains  much  less  oil,  is  far  less  nromatic, 
and  very  inferior  as  a spice. 

(1679.)  The  commercial  history  of  the  nutmeg  affords  an  instance  of  the 
extravagance  to  which  the  spirit  of  monopoly  will  urge,  and  has  carried  not  only 
private  individuals,  but  even  states.  The  Banda  Isles,  which,  though  very  small, 
are  the  chief  nutmeg-gardens  of  the  world,  were  first  colonized  by  the  Dutch;  and, 
very  soon  after  their  subjugation  of  the  original  inhabitants,  in  1602,  they  endea- 
voured to  secure  to  themselves  the  entire  trade  in  this  valuable  spice.  For  this 
purpose  they  encouraged  the  cultivation  of  the  nutmeg  in  only  a few  of  the  islands ; 
and,  being  over-anxious,  for  the  sake  of  the  monopoly,  to  have  them  there  exclu- 
sively under  their  own  command,  they  either  destroyed  the  trees  themselves  in  the 
remainder  of  the  isles,  or  kept  the  princes  in  their  pay  for  the  purpose  of  so  doing. 
In  fact,  they  pursued  the  same  contracted  overbearing  policy  with  regard  to  the 
nutmeg  which  they  did  with  respect  to  the  clove.  They  have  more  than 
once,  however,  suffered  dearly  for  their  insatiable  avarice ; for  the  dreadful  hurri- 
canes and  earthquakes,  which  spared  the  other  islands,  nearly  annihilated  the  nut- 
megs of  Banda,  in  1778.  While  the  Dutch  remained  undisturbed  possessors  of 
the  Spice  Islands,  the  quantity  of  nutmegs  and  mace  exported  from  their  nutmeg- 
grounds,  circumscribed  as  they  were,  was  truly  enormous.  Stavorinus,  in  his  voyage 
to  the  East  Indies,  gives  an  excellent  account  of  the  commerce  and  history  of  this 
spice.  A quantity,  estimated  at  no  less  than  250,000  lbs.,  was  annually 
vended  in  Europe,  and  nearly  half  that  amount  in  the  East  Indies.  Of  mace  the 
average  has  been  90,000  lbs.  sold  in  Europe,  and  10,000  lbs.  in  the  East  Indies. 
When  the  Spice  Islands  were  taken  by  the  British,  in  1796,  the  importations  of  the 
East  India  Company  into  England  alone,  in  the  two  years  folio  wing  the  capture,  were 
of  nutmegs  129,723  lbs.,  and  of  mace  286,000  lbs.  When  the  crops  of  spice  have 
been  superabundant,  and  the  price  likely  in  consequence  to  be  reduced,  the  same 
contracted  spirit  before  mentioned  has  actuated  the  Dutch  to  destroy  immense  quan- 
tities of  the  fruit,  rather  than  suffer  the  market-price  to  be  lowered.  A Hollander, 
who  had  returned  from  the  Spice  Islands,  informed  Sir  William  Temple,  that  at 
one  time  he  saw  three  piles  of  nutmegs  burnt,  each  of  which  was  more  than  a 
church  of  ordinary  dimensions  could  hold.  In  1760,  M.  Beaumare  witnessed  at  Am- 
sterdam, near  the  admiralty,  the  destruction  by  fire  of  a mass  of  spice  which  was 
valued  at  one  million  of  livres,  and  an  equal  quantity  was  condemned  to  be  burnt 
on  the  day  following.  Mr.  Wilcocks  also,  the  translator  of  Stavorinus’s  Travels, 
relates  that  he  himself  beheld  such  a conflagration  of  cloves,  nutmegs,  and  cin- 
namon, upon  the  little  island  of  Newland,  near  Middleburgh,  in  Zealand,  as  per- 
fumed the  air  with  their  aromatic  scent  for  many  miles  around. 

The  nutmeg  has  within  the  last  forty  years  been  cultivated  by  the  English  at 
Bencoolen,  in  Sumatra,  and  also  in  the  West  Indies;  in  the  former  situation  the 
plants  thrive  well,  and  yield  abundant  crops,  but  in  the  latter  the  culture  does  not 
appear  to  succeed.  Nutmeg-trees  have  also  been  introduced  into  the  Isle  of 
France,  so  that  the  monopoly  of  the  Dutch  has  been  completely  cancelled. 

( 1680.)  N utmegs  contain  both  a fixed  and  an  essential  oil ; the  former  is  expressed 
from  the  imperfect  fruit,  unfit  for  the  European  market,  and  commonly  known  ns 
oil  of  mace.  The  best  is  imported  in  stone  jars,  is  softish,  of  n yellow  colour, 
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and  agreeable  fragrnncy,  resembling  the  nutmeg.  This  is  called  Banda  soap. 
That  which  comes  from  Holland  in  flat  solid  masses  is  a very  inferior  article, 
and  some  of  it  appears  to  be  adulterated  with  suet  and  other  extraneous  greasy 
matters.  The  oil  in  which  the  aromatic  properties  of  the  nutmeg  reside  being  volatile 
is  easily  separable  by  distillation,  and  nutmegs  are  frequently7  punctured  and  boiled 
in  order  to  extract  the  essential  oil,  the  orifices  being  afterwards  closed  with  pow- 
dered sassafras,  and  the  spice  then  sent  to  the  markets.  These  frauds,  both  with 
cloves  and  nutmegs,  were  once  carried  on  to  a great  extent,  but  now  the  temp- 
tation is  less,  and  suspicion  being  awake,  the  cheat  could  scarcely  escape  detection. 

(1081.)  The  fruit  of  Myristica,  now  Virola  sebifcra,  abounds  in  oil,  which  is 
readily  separable  by  immersing  it  in  hot  water,  and  when  the  water  cools  the 
fat-like  oil  concretes,  and  may  be  thus  easily  removed  for  economical  purposes. 

(1682.)  An  acrid  juice  exists  in  the  bark  of  all  these  trees,  and  also  in  the 
fleshy  or  coriaceous  pericarp,  which  is  used  as  a cutaneous  irritant  in  rheumatic 
affections.  The  nutmeg  or  seed,  with  its  avillus  or  mace,  are  powerful  carmina- 
tives, and  in  large  doses  they  are  said  to  produce  intoxication,  delirium,  and  even 
to  bring  on  apoplexy.  They  are,  however,  in  proper  doses  and  quantities,  most 
valuable  cordial  medicines  and  agreeable  wholesome  spices.  Their  consumption 
is  immense  in  cookery,  and  they  enter  into  the  composition  of  a great  number 
both  of  regular  and  irregular  officinal  preparations. 

(1683.)  Hernandiacea:.  Hernandia,  a genus  sometimes  arranged  with  the 
Myristicacea,  from  which  it  differs  by  its  exalbuminous  seeds ; and  sometimes  with 
the  Lauracea,  from  which  it  is  distinguished  by  its  involucrate  flowers,  as  well  as 
by  the  simple  longitudinal  dehiscence  of  its  anthers,  is  perhaps  more  closely  allied 
to  the  ThymeUacetE  than  to  either  of  the  foregoing  types  ; anil  it  becomes  there- 
fore questionable  whether  the  group,  of  which  by  Blume  it  has  been  made 
typical,  should  be  considered  a subtype  of  Thymelccacece,  or  an  intermediate  type 
connecting  that  group  with  the  two  preceding,  as,  in  deference  to  its  founder,  it 
is  admitted  here. 

(1684.)  The  Iiernandiacece  are  arboreous  plants,  with  simple,  entire,  alter- 
nate, exstipulate  leaves,  coriaceous  and  impunctate. 

Their  flowers  are  monoclinious  or  monoecious,  collected  into  axillary  or  ter- 
minal spikes,  or  corymbs,  and  the  fertile  ones  invested  with  an  involucellum. 
The  perianth  is  petaloid,  inferior,  tubular,  4-8  cleft,  and  deciduous.  The  stamens 
definite,  perigynous,  and  biseriate,  the  outer  row  being  often  sterile.  The  anthers 
are  2-celled,  extrorse,  and  burst  lengthwise.  The  germen  is  free  and  1 -celled, 
and  the  ovule  solitary  and  pendulous,  the  style  single  or  absent,  and  the  stigma 
peltate.  The  fruit  is  a fibrous  drupe,  with  a solitary  pendulous  exalbuminous 
seed.  The  embryo  is  inverted,  shrivelled,  slightly  lobed,  and  oily. 

(1685.)  Hence  the  Hernandiaceae,  differentially  considered,  are  exalbuminous 
Laminae,  with  involucellate  flowers,  an  inferior  tubular,  deciduous  calyx,  a solitary 
pendulous  seed,  and  lobed  cotyledons. 

(1686.)  The  Hemandiacae  are  found  both  in  the  Old  and  New  Worlds,  being 
natives  of  the  Antilles,  of  the  Indian  Archipelago,  and  of  Guiana.  The  several 
species  of  Hernandia  .are  mildly  cathartic,  and  emulsions  made  from  their  seeds, 
ns  well  as  infusions  of  their  leaves  and  bark,  are  used  in  Cayenne  and  in  Java  as 
purgative  medicines.  The  juice  of  the  leaves  of  Hernandia  sonora  is  found  to 
be  an  advantageous  and  effectual  depilatory,  as  it  destroys  the  hair  wherever  it  is 
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applied,  and  this  without  pain.  Descourtils  says  that,  in  the  Antilles,  the  natives 
prepare  an  excellent  liquor  from  the  fragrant  covering  of  the  fruit.  H.  sonora 
has  received  its  specific  name  from  the  noise  made  by  the  wind  whistling  through 
its  persistent  involucels.  The  generic  name  commemorates  Hernandez,  sent  to 
Mexico  by  Philip  II.  of  Spain,  and  is  said  to  have  been  imposed  on  these  plants, 
which  have  large  leaves  and  little  flowers,  in  allusion  to  the  great  opportunities 
afforded  to  the  naturalist,  and  the  small  returns  he  made  to  science. 

(1687.)  Thymel.eacea;.  Whether  the  Thymeleea  of  the  ancients  was,  as 
some  botanists  assert,  the  Daphne  Gnidium,  or  indeed  any  special  plant,  is  a sub- 
ject merely  of  conjecture.  The  derivation  of  the  word,  either  from  Ovua,  a 
sweet  sceut  or  sacrifice,  or  Qv\ik\r\,  an  altar,  rather  favors  the.  idea  that  it  was  a 

A 

a.  Daphne  Mezereum. 

(a)  Branch  in  flower  without  leaves. 

( b ) Branch  with  leaves  and  fruit. 

(c)  The  pistil  (the  inferior  free  perianth  [rf] 
being  removed),  shewing  by  a longitudinal  sec- 
tion the  solitary  pendent  ovule,  single  style,  and 
stigma. 

( cl ) Perianth  open,  to  shew  the  free  peri- 
gynous  stamens. 

(e)  Section  of  the  fruit,  to  shew  the  solitary 
seed. 

(f)  Transverse  section  of  the  seed. 

(g)  The  embryo. 


common  name  for  fragrant  woods,  used  as  fuel  in  burnt  offerings ; and  it  is 
now  applied  as  a collective  term  to  a variety  of  shrubby  plants,  more  or 
less  shewy  and  ornamental,  which,  with  two  or  three  of  the  following  types,  are 
of  little  other  economical  importance  than  as  fire-wood,  and  some  of  them  are 
still  employed  in  India,  on  account  of  their  sweet  smell,  in  religious  services. 

(1688.)  The  Thymehzaceat  are  shrubs  or  small  trees,  very  rarely  herbaceous 
plants,  with  non-articulated  branches,  sometimes  spiny,  and  the  bark  tenacious. 
The  leaves  are  alternate  (rarely  opposite),  simple,  entire,  and  exstipulate. 

The  flowers  are  monoclinious  (rarely  dicecious),  regular,  and  for  the  most  part 
collected  into  axillary  or  terminal  spikes,  or  fascicles,  though  sometimes  solitary. 

The  perianth  is  single,  tubular,  coloured,  at  least  internally,  with  a cleft  limb, 
and  the  lobes  imbricate  in  aestivation,  stamina  definite  and  perigynous,  with 
^-celled  anthers  dehiscing  lengthwise,  either  laterally  or  centrally.  Occasionally 
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abortive  stamens  form  petaloid  scales  in  the  faux  of  the  perianth.  The  germen 
is  free,  simple,  1 -celled,  and  1 -seeded. 

The  fruit  is  indehiscent,  either  utricular  or  drupaceous,  the  seed  solitary  and 
exalbuminous,  or  with  the  albumen  very  scanty.  The  embryo  straight,  radicle 
short,  and  cotyledons  entire. 

(16S9.)  Hence,  differentially  considered,  the  Thymelseaceie  are  exalbuminous 
or  subalbuminous  Laurinae,  with  exarillate  seeds,  free  1 -celled,  1 -seeded  ovaries, 
and  inferior  imbricate  perianthia. 

(1690.)  The  genera  associated  to  form  this  group  are  distributable  into  two 
subtypes,  the  Thymelidtz  and  Elceagnida. 

(1691.)  The  Thymelidce  differ  from  the  Eleagnidce  in  having  smooth  leaves, 
the  perianth  coloured  within  and  without,  and  not  covering  the  fruit : the  ovules 
pendulous,  and  the  embryo  inverted. 

(1692.)  The  Elaeagnidce  have  scaly  leaves,  the  perianth  scaly  without,  and 
persistent,  covering  the  fruit  when  ripe  ; and  the  ovules  and  the  embryo  both  erect. 

(1693.)  Thymelidce..  The  spurge  laurel  and  mezereon  ( Daphne  Laureola  and 
Mezereum'),  the  lace-bark  ( Lagetta ),  and  the  leather-wood  ( Dirca ),  are  the 
chief  plants  included  in  this  subty'pe.  They  are  all,  with  their  allies,  remarkable 
for  their  acrid,  or  rather  caustic  juices,  so  that  their  leaves  and  bark  act  as  rube- 
faciants,  and  even  as  vesicatories.  An  ointment  made  from  the  spurge-laurel  is 
by  many  persons  preferred  to  savin  for  promoting  the  discharge  from  issues  and 
setons,  and  to  keep  open  blisters.  The  decoction  of  Mezereon  is  esteemed  as  an 
alterative,  and  with  sarsaparilla  it  enters  into  the  composition  of  the  Lisbon,  and 
other  diet  drinks.  The  tenacious  barks  of  several  genera  have  been  made  into 
cordage.  From  the  liber  of  Daphne  Bholua,  a very  soft  kind  ot  paper  is  manu- 
factured in  Nipal.  The  inner  bark  of  the  Lagetta  linteuria  is  the  vegetable-lace  or 
Jamaica  lace-bark ; it  consists  of  several  layers,  which  may  be  separated  and  ex- 
tended so  as  to  form  full  ruffles,  or  may  be  pulled  out  into  a silky  web  three  or 
four  feet  wide,  and  of  considerable  length.  Of  this  curious  fabric  our  Charles  II. 
had  a cravat,  frill,  and  ruffles,  presented  to  him  by  the  Governor  ot  Jamaica. 

(1694. ) Passerina  tinctoria  affords  a yellow  dye,  and  is  used  as  well  as  Daphne 
Tarton-raira,  and  D.  Gnidium,  in  Languedoc  and  other  parts  ol  the  south  ot 
Europe,  to  dye  wool.  The  berries  of  this  latter  plant  are  the  cocca  Gnidia  or 
grana  Gnidia  of  medicine.  They  are  cathartic,  and  according  to  Dioscorides 
about  twenty  serve  for  a dose  for  a man;  but,  notwithstanding  their  activity  in 
the  human  prime  vice,  they  are  fed  on  by  birds  with  impunity,  partridges  espe- 
cially are  fond  of  them,  and  their  flesh  is  in  nowise  affected  by  them  as  food. 

The  berries  of  D.  Mezereon  have  an  acrid  pungent  flavour,  and  are  called 
wild-pepper  in  Siberia.  Lepechin  states  that  the  Russian  ladies  use  these  berries, 
and  also  the  sap  of  the  plant,  to  rub  their  cheeks  with,  in  order  to  give  them  a 
roseate  hue,  from  the  slight  inflammation  thus  produced  ; and  Falk  aflirins  that  he 
has  seen  the  Tartar  women  do  the  same.  Pallas  and  Villars  add,  that  the  berries 
are  taken  both  in  Siberia  and  in  Dauphiny  as  cathartics,  thirty  being  a dose,  and 
that  they  are  also  given  to  infants  as  a remedy  for  hooping-cough.  They  are, 
however,  dangerous  if  administered  without  much  care,  for  even  eight  or  ten  have 
produced  very  serious  effects.  Linneus  records  a case  in  which  death  ensued  trom 
hiemoptysis,  after  a dose  of  a dozen  Mezereon  berries,  and  he  likewise  tells  us  that 
they  are  employed  in  Sweden  to  poison  wolves  and  foxes.  The  leaves  and  berries 
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ef  Daphne  Thymelea  and  Turton-raira  are  used,  the  former  in  Spain  and  the 
latter  in  Greece,  for  the  same  purposes  as  those  of  the  Meiereon  and  Gnidium. 
Dap/me  Pontica  is  one  of  the  plants  which  imparts  its  deleterious  qualities  to 
honey  collected  from  its  flowers ; and  is,  with  the  Rhododendron  Ponticum , be- 
lieved to  have  been  the  cause  of  the  fearful  sickness  that  attacked  the  soldiers  of 
Xenophon  during  the  celebrated  retreat  of  the  ten  thousand. 

(1695.)  Eljeagnidje.  The  oleaster  or  wild-olive  (j Kltzagnus),  with  the  sea- 
buckthorn  ( Hippophiie ),  form  this  small  subtype,  to  which  have  been  added  two 
other  genera,  discovered  since  its  segregation,  viz.  Shepherdia  and  Conuleum. 
These  plants  are  destitute  of  the  acrid  properties  of  the  Thymelidi e,  and  several 
of  them  afford  eatable  fruits.  The  Zingeyd  of  Persia  is  the  fruit  of  E.  oriental is, 
and  in  Nipal  those  of  E.  arborea  and  confer ta  are  eaten  by  the  natives.  The 
acid  berries  of  Hippophiie  Rhamnoides  are  made  into  sauce,  and  sometimes  also 
eaten  alone,  both  in  this  country  and  in  France.  They  are  a favorite  food  with 
the  Tartars,  and  the  fishermen  in  the  Gulf  of  Bothnia  eat  them  with  their  fish. 
They  are  entirely  harmless,  although  in  Dauphiny  and  Spain  they  are  considered 
deleterious:  and  Rousseau  mentions  that  a lawyer,  near  Grenoble,  cautioned 
him  against  them,  as  poisons,  and  was  astonished  that  death  did  not  ensue  when 
he  saw  the  naturalist  eat  so  plentifully.  Every  part  of  the  plant  abounds  in 
colouring  matter,  which  is  used  as  a yellow  dye. 

("1696.)  Photeaceje.  Protea,  so  named  on  account  of  the  variable  forms  of 
foliage  prevailing  among  the  numerous  species,  is  the  normal  genus  of  this  type, 
which  is  intermediate  between  the  Tbymelasacese  and  Santalaceae,  having  like  the 
former  the  germen  free,  and  agreeing  with  the  latter  in  the  valvate  aestivation  of 
the  perianth. 

This  type  includes  genera  commemorative  of  several  celebrated  botanists,  as 
Banksia,  Lambertia,  Grevillea,  Persoonia,  Dryandra,  Hakea,  Nivenia,  Serruria, 
<fcc.  But,  although  handsome  ornamental  garden  plants,  they  seem  scarcely 
worthy,  from  the  little  use  they  are  of,  to  have  been  dedicated  to  such  a constella- 
tion of  great  men,  and  given  as  representatives  or  memorials  of  their  sterling 
talents. 

(1697.)  The  Proteacese  are  all  exotic  trees  and  shrubs,  growing  abundantly  at 
the  Cape  of  Good  Hope  and  in  New  Holland.  Their  branches  are  exarticulate, 
and  the  young  shoots  for  the  most  part  arranged  in  umbels.  The  leaves  are 
exstipulate  and  alternate,  opposite  or  whorled  ; persistent,  simple,  usually  undi- 
vided, but  sometimes  toothed,  cleft,  and  occasionally  compound.  In  texture  they 
are  peculiarly  bard  and  dry. 

The  flowers  are  monoclinious  (rarely  diclinious  by  abortion),  the  inflorescence 
variable,  being  sometimes  spiciform,  sometimes  the  flowers  are  disposed  in  loose 
panicles  or  corymbs,  and  at  others  collected  into  congested  heads,  which,  when 
invested  with  the  dry  persistent  bractere,  resemble  cones. 

The  perianth  is  4-leaved,  the  sepals  being  distinct  or  cohering  into  a tube 
with  a 4-cleft  limb.  The  sepals  are  subcoriaceous,  coloured,  pubescent  exter- 
nally, and  valvate  in  aestivation,  (one  genus  alone,  Franklandia,  having  them 
induplicate.)  The  stamina  are  definite  (4,  or  by  abortion  less),  opposite  the 
lobes  of  the  calyx,  and  generally  exserted  with  very  short  filaments  from  just 
below  the  edges  of  the  sepals.  The  anthers  are  adnate,  2-celled,  linear,  and 
dehisce  longitudinally.  The  pollen  is  normally  triangular,  sometimes  elliptic  or 
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lunate,  rarely  spherical.  Occasionally  there  are  found  4 hypogynous  scales  or 
glands,  or  barren  stamens,  alternating  with  the  lobes  of  the  calyx  and  prefiguring 
a corolla.  The  germen  is  free,  often  stipulate,  formed  of  a single  carpel,  and  the 
style  simple  and  terminal,  and  the  ovules  1-2,  or  many. 

The  fruit  is  variable,  either  dry  or  succulent,  and  either  dehiscent  or  indehis- 
cent,  1-2  or  more  seeded.  The  seeds  exalbuminous,  often  winged,  and  furnished 
with  a chalaza.  The  embryo  straight  and  white,  with  2 or  more  cotyledons,  the 
plumula  scarcely  viable,  and  the  radicle  inferior  and  short. 

(1698.)  Hence,  selecting  the  chief  differential  and  associating  characters,  the 
Proteaceae  may  be  said  to  be  exalbuminous  Laurinee,  with  an  inferior  4-lobed 
valvate  perianth,  opposite  definite  stamens,  definite  erect  ovules,  and  inferior 
radicles. 

(1699.)  The  Proteaceae  are  innoxious  plants,  devoid  of  any  active  properties, 
and  applied  to  very  few  economical  purposes.  The  bark  of  Protea  grandiflora  is, 
however,  said  to  be  slightly  astringent,  and  to  be  employed  as  a remedy  in 
diarrhoea  at  the  Cape.  P.  mellifera  secretes,  in  tolerable  abundance,  a honey- 
like or  syrupy  fluid,  which  is  collected  and  taken  as  a demulcent  for  coughs ; 
and  Thunberg  reports  that  the  bark  of  P.  speciosa  is  used  for  tanning  leather. 
Guevina  avellana,  a Chilian  species,  according  to  Molina,  bears  seeds  that  re- 
semble nuts,  and  are  eatable ; and  those  of  Embothrium  tinctorium  yield  a powder 
that  forms  a good  pink  dye.  Some  few  of  the  arboreous  Proteaceae,  such  as 
several  species  of  Rhopala,  afford  tolerable  timber,  but  in  general,  beyond  orna- 
mental purposes,  these  plants  are  of  little  service  to  man  except  as  fire-wood,  for 
which  they  are  used  largely  at  the  Cape  of  Good  Hope. 

(1700.)  Pen.eacea:.  Pencea,  a genus,  the  affinities  of  which  have  been  long 
considered  questionable,  is  now  made  typical  of  a small  group,  that  I cannot  but 
refer,  with  Lindley,  to  the  neighbourhood  of  Proteaceae,  notwithstanding  it  is 
usually  placed  near  Epacridaceae. 

(1701.)  The  Penaeaceae  are  evergreen  shrubs,  natives  of  the  Cape  of  Good 
Hope,  with  opposite  or  imbricate  exstipulate  leaves,  inflorescence  terminal  or 
axillary,  flowers  monoclinious,  the  perianth  usually  of  a red  hue,  inferior,  salver- 
shaped, with  a 4-lobed  or  quadripartite  limb,  either  valvate  or  imbricate  in  aesti- 
vation, and  with  two  or  more  bracteae  at  its  base.  The  stamens  are  definite  (4-8), 
exserted  from  the  lower  part  of  the  tube  of  the  calyx,  the  anthers  2-celled  and 
introrse.  The  germen  is  superior,  4-celled,  style  simple,  stigmata  4 ; ovules  1 or 
more,  erect,  or  suspended,  but  with  the  foramen  always  next  the  placenta.  The 
fruit  is  capsular  and  4-celled,  the  seeds,  like  the  ovules,  either  ascending  or  pendu- 
lous, the  testa  brittle,  and  the  nucleus  a solid  mass  with  no  distinction  of  albumen 
or  embryo,  the  radicular  end  (?)  next  the  hilum,  which  is  fungous. 

(1702.)  Hence,  differentially  considered,  the  P eneaceie  are  Laurinae,  with 
superior  4-celled  ovaries,  definite  ovules,  and  homogeneous  embryo. 

(1703.)  Small  as  is  this  type,  indications  may  be  observed  which  will  probably 
in  future  lead  to  its  subdivision,  for  in  Pencea  the  aestivation  of  the  calyx  is  valvate; 
the  flowers  are  tetrandrous,  the  connectivum  fleshy,  and  the  ovules  pendulous  ; 
while  in  Geissoloma ,,  the  aestivation  is  imbricate,  the  stamens  8,  the  connectivum 
not  fleshy,  and  the  ovules  erect. 

These  variations  in  the  genera  shew  the  type  to  be  transitional,  the  imbricate 
.-estivation  and  fleshy  connectivum,  and  erect  ovules  of  Penae-a,  associating  it  with 
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the  Proteacete,  while,  by  its  vnlvate  aestivation,  obliterated  connectivum,  and  pen- 
dulous ovule,  Geissoloma  is  allied  to  the  Santalacece. 

(1704.)  That  peculiar  resinoid  gum  soluble  both  in  alcohol  ami  water,  and 
called  sarcocol,  is  the  produce  of  the  Penapn  sarcocolla  and  other  species,  natives 
of  Ethiopia.  It  is  an  exudation  found  chiefly  on  the  perianths  of  the  flowers,'  S' 
and  as  collected  for  importation  it  is  in  small  grains  like  sand,  of  a yellow  or 
reddish  colour,  and  very  fragile.  It  is-  inodorous,  has  a sweetish  taste  when  first 
put  into  the  mouth,  but  when  dissolved  . it  becomes  hot  and  acrid,  anJcauses  an 
abundant  flow  of  saliva.  It  has  long  been  known,  and  was  formerly: .admliystered, 
as  a cathartic ; but  Serapion  condemned  its  internal  use,  as  he-belfeved  its  caus- 
ticity to  ulcerate  the  intestines.  By  the  Greeks  it  was  employed  to  stimulate  ulcers 
and  consolidate  wounds,  whence  its  name.  It  is  now,  however,  but  little  used. 

Its  active  properties  depend  upon  a principle  discovered  by  Thompson,  and  named 
Sarcocolline.  Dr.  T.  considers  sarcocol  to  be  closely  allied  to  the  saccharine 
matter  of  liquorice.  It  has  also  been  said  to  be  present  in  the  pericarp  of  Acacia 
farnesiana.  ( Ricord .) 

(1705.)  Santalaceje.  The  sandal-wood  ( Santalum ),  the  tupelo  ( Nyssa ), 
and  the  Poet’s  cassia  ( Osyris ),  which,  with  a few  other  genera,  are  associated  to 
form  this  group,  are  distributable  into  three  subtypes,  that  from  the  above  named 
genera  are  called  Osyrida,  Nyssida,  and  Santalida. 


b.  Santalum  album.  Branch  bearing 
leaves,  flowers,  and  fruit. 

(a)  Flower  with  the  calyx  open,  to 
shew  the  perigynous  stamens  and  infe- 
rior germen,  simple  style  and  lobed 
stigma. 

(b)  Stamen  detached  with  its  feather- 
like appendage. 

(e)  The  ripe  fruit. 

(d)  Longitudinal  section  of  the  fruit 
to  shew  the  adherent  perianth  and  soli- 
tary inverted  seed. 


(1700.)  The  SantalacetB,  collectively  considered,  are  trees,  shrubs,  or  herba- 
ceous plants,  with  round  or  irregularly  angled  branches,  alternate,  nearly  opposite 
leaves,  sometimes  small  and  resembling  stipuhe,  but  which  organs  are  absent. 

The  flowers  are  small,  united,  (or  by  abortion  polygamous  and  dioecious,)  and 
collected  into  spikes,  racemes,  or  sertula,  seldom  solitary.  The  perianth  is 
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single,  superior,  coloured  internally,  and  3-4-5  cleft,  with  a valvate  aestivation  ol 
the  lobes.  The  stamina  are  definite,  opposite  the  sepals,  which  they  equal  or 
double  in  number,  and  from  the  base  of  which  they  are  exserted.  The 
anthers  are  terminal  and  2-celled,  (rarely  4-celled.)  The  ovarium  is  generally 
inferior,  1-celled,  with  1-2-4  pendulous  ovules,  springing  from  the  top  of  a free 
central  placenta.  This  style  is  single,  and  the  stigma  often  lobed.  The  fruit 
is  indebiscent,  hard  and  dry,  or  sometimes  slightly  succulent,  and  by  abortion 
monospermous.  The  seed  is  exarillate  and  pendulous,  the  albumen  fleshy,  and 
of  the  same  shape  as  the  seed,  the  embryo  axile,  and  the  radicle  superior. 

(1707.)  Hence,  with  reference  to  the  chief  associating  and  differential  charac- 
ters alone,  the  Santalacece  are  albuminous  exarillate  Laurinae,  with  a valvate 
aestivation  of  the  calyx,  and  in  general,  inferior  1-celled  ovaries  and  solitary- 
seeds. 

(1708.)  The  three  subtypes  Osyrida,  Nyssida,  and  Santalidce,  exhibit  a most 
interesting  series  of  modifications  occurring  in  plants  closely  allied  to  each  other, 
and  yet  deviating  from  the  rule  of  their  association  to  establish  connexions  with 
surrounding  groups.  Thus 

(1709.)  In  the  Osyridas  the  ovarium  is  free  and  superior,  the  stamens  3 (?), 
and  the  perianth  3-cleft. 

(1710.)  In  the  Nyssidce  the  ovarium  is  inferior  and  the  calyx  adnate,  the 
1-celled  ovary  is  1-ovuled,  and  the  flowers  are  polygamous,  the  embryo  is  not 
cylindrical,  and  the  cotyledons  are  large  and  foliaceous. 

(1711.)  While  in  the  Santalidce  the  inferior  1-celled  ovary  is  3-ovuled,  the 
fruit  becoming  1 -seeded  by  abortion,  and  the  embryo  is  round. 

(1712.)  Osyrida.  The  Osyris  of  Pliny,  according  to  the  accounts  transmitted  to 
us,  was  a marvellous  vegetable,  endowed  with  the  property  of  curing  every  disease. 
The  Poet’s  cassia,  our  modern  Osyris,  cannot  certainly  be  the  plant  which  he 
describes,  for,  excepting  a slight  astringency,  it  possesses  no  sensible  properties  as 
a medicine,  and  is  now  only  used  for  making  besoms,  for  which  its  long  slender 
supple  branches  fit  it.  0.  Japonica  is  occasionally  eaten  as  a salad.  Exocarpus 
has  received  its  name  from  the  enlarged  receptacles  on  which  the  fruit  is  placed, 
giving  it  the  appearance  of  being  a seed  outside  of  its  seed-vessel : a new  species 
of  Exocarpus,  discovered  by  Mr.  Bauer,  and  mentioned  by  Dr.  Brown,  in  the 
Appendix  to  ‘ Flinder’s  Voyage,’  is  remarkable  for  bearing  its  flowers  on  the  mar- 
gins of  dilated  foliaceous  branches,  concerning  which  it  would  be  difficult  other- 
wise to  determine  whether  they  were  boughs  or  leaves. 

(1713.)  Nyssidce.  The  Ogeehec  Lime  is  the  fruit  of  Nyssa  candicans,  and 
the  fruits  of  other  species  are  preserved  by  the  French  colonists  on  the  Mississippi, 
and  used  instead  of  olives.  The  Nysscc  are  trees  of  great  singularity  and  beauty, 
especially  N.  denticulata,  which  rises  to  the  height  of  80  or  100  feet.  Its  wood 
is  white,  soft,  compact,  and  light,  and  therefore  valued  by  the  carver  and 

turner. 

(1714.)  Sa?italid(c.  The  Thcsia  arc  inodorous,  slightly  astringent  plants,  ol 
little  beauty.  The  Theseion  of  the  ancients  was  said  to  have  been  so  named  on 
account  of  its  having  been  presented  to  Ariadne  by  Theseus,  but  our  plant  cannot 
be  the  one  to  which  Athenaeus  and  Timachides  refer,  as  its  obscure  flowers, 
devoid  of  elegance,  would  senreely  have  caused  it  to  be  selected  for  such  a purpose. 

The  Santala  or  sandal-woods,  especially  the  Santalum  album,  or  true  sandal, 
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are  peculiarly  fragrant.  Hence  their  timber  is  much  valued.  When  young  it 
forms  the  white  sandal,  and  when  old,  the  yellow  sandal  wood  of  commerce  ; and, 
so  great  is  the  demand  for  it,  that  the  trees  are  seldom  allowed  to  grow  to  more 
than  a foot  in  diameter.  It  is  made  into  musical  instruments,  cabinets,  and  curious 
boxes,  for  which  it  is  valued,  as  no  insect  can  exist,  nor  iron  rust  (it  is  said) 
within  its  influence.  The  oil  used  by  the  Brahmins  in  their  religious  ceremonies 
is  scented  with  sandal,  and  with  the  dust  of  the  wood  they  form  the  pigment 
which  they  use  in  giving  the  frontal  mark  to  the  god  Vishnu.  Sandal-wood  is 
extensively  employed  at  the  funerals  of  the  Hindoos,  and  the  nearer  it  is  got  from 
the  root,  and  the  deeper  the  colour,  the  greater  is  the  fragrance.  It  is  an  article 
ot  export  Irom  the  Malabar  coast  to  Bengal  and  China,  but  is  seldom  brought  to 
Europe.  The  native  doctors,  in  India,  consider  it  to  be  possessed  of  sedative  and 
cooling  properties,  and  occasionally  use  it  as  a medicine. 

(1715.)  Terminaliack®.  Terminalia,  Bucida,  and  the  other  genera  included 
in  this  type,  were  formerly  associated  with  the  Santalaceee  and  Elccagnuhz  of 
the  Thymel(eace<z,  under  the  common  name  Eleagnese.  But  on  the  reformation 
of  this  Jussieuan  group,  by  its  author  and  succeeding  botanists,  the  Terminalia- 
ce<z  were  separated  from  the  Ehzagnida  and  SantalacetE,  and  admitted  as  a dis- 
tinct and  separate  type.  Its  connexions,  however,  are  so  numerous  and  so  dis- 
tant, that  its  systematic  arrangement  is  a matter  of  difficulty;  for  so  close  are  its 
affinities  with  Combretum  and  the  other  Comlretacea,  that  the  two  groups  have 
often  been  conjoined,  and  then  the  dichlamydeous  flowers  of  the  latter  would  lead 
to  their  joint  location  near  the  Onagraricicece,  amongst  the  polypetalous  Rosales. 
It  seems  therefore  most  advisable  to  leave  the  Terminaliace®,  which  are  apetalous, 
in  the  neighbourhood  of  the  Santalaceae  and  Elaeagnidee,  with  which  they  “ agree 
in  many  important  particulars,”  and  only  to  transfer  the  polypetalous  Combre- 
taceae  to  the  Onagrinae  of  the  Rosales:  as  this  may  perhaps  fulfil  the  double  indi- 
cation to  which  De  Candolle  adverts,  when  he  says  they  may  be  placed  indiffer- 
ently in  the  neighbourhood  of  the  distant  groups  just  mentioned,  to  one  of  which 
they  are  related  by  the  apetalous,  and  to  the  other  by  the  polypetalous  genera. 

(1716.)  The  Terminaliacec z are  tropical  shrubs  or  trees,  with  alternate  (rarely 
opposite),  exstipulate,  entire,  coriaceous  leaves.  The  inflorescence  is  in  axillary 
or  terminal  spikes  or  racemes,  the  flowers  are  regular,  united  (rarely  polygamous 
by  abortion),  the  calyx  adnate  to  the  germen,  the  limb  5-lobed,  valvate  in  aestiva- 
tion, and  deciduous.  Petals  none,  stamens  definite,  arising  from  the  orifice  of 
the  tube  of  the  perianth,  and  in  general  double  the  number  of  its  lobes  : fila- 
ments free,  anthers  terminal,  2-celled,  with  opposite  locules  dehiscing  by  a longi- 
tudinal chink,  germen  inferior  and  l-celled,  ovules  definite  (2-4-5) and  pendulous 
from  the  upper  part  of  the  ovary,  but  not  attached  to  any  central  column.  The 
style  is  single,  and  the  stigma  undivided. 

The  fruit  is  indebiscent,  either  dry  or  succulent,  often  ribbed  or  winged, 
l-celled,  and  in  general,  by  abortion,  monospermous.  The  seed  is  large,  pendu- 
lous, and  exalbuminous,  the  embryo  straight  and  cylindrical,  the  radicle  turned 
towards  the  hilum,  and  the  cotyledons  spirally  folded. 

(1717.)  Hence,  differentially  considered,  the  Terminaliaceae  are  exalbuminous 
Laurinse,  with  a superior  calyx,  the  limb  valvate  in  aestivation,  and  deciduous  ; 
an  inferior  l-celled  ovarium  without  any  central  column,  definite  pendulous 
ovules,  and  spiral  cotyledons. 

4 D 
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(1718.)  The  Termlnaliaceae  are  astringent  plants.  Termlnalia  vernix  abounds 
with  a resinous  juice  that  is  used  in  the  Moluccas  and  in  China  as  a varnish, 
and  T.  catappa  affords  a black  pigment  with  which  the  Indians  dye  their  cloth, 
and  from  which  Indian  pink  is  made.  The  fruits  of  Terminalia  bellerica  and  T. 
chebula  are  very  astringent,  more  especially  the  latter,  which,  as  well  as  the  galls 
with  which  it  abounds,  are  used  for  tanning  leather.  The  root  of  T.  latifolia  is 
administered  medicinally  in  Jamaica  in  cases  of  diarrhoea,  as  is  also  the  bark  of 
T.  alata.  Bucida  buceras,  the  black  olive  or  French  oak  of  the  West  Indies, 
yields  excellent  timber,  and  its  bark  is  highly  valued  by  the  tanners,  as  is  likewise 
that  of  Conocarpus  racemosa,  one  of  the  plants  called  mangroves  in  the  West 
Indies. 

hippurin.s:. 

(1719.)  The  plants  included  in  this  small  section  have,  like  the 
Terminaliacese,  been  in  general  referred  to  the  polypetalous  series, 
and  associated  like  them  with  the  Onagrince.  Dr.  Brown  and 
others  have,  however,  noticed  the  incongruity  of  this  arrangement, 
and  occasionally  one  or  more  of  the  types  now  brought  together 
in  this  section  have  been  transferred  to  the  apetalous  division. 

(1720.)  The  HrppuRiNJi,  collectively  considered,  are  mono- 
chlamydeous  Rosares,  i.  e.  herbaceous  or  suffruticose  Querneales, 
with  or  without  albumen,  and  the  cotyledons  variable ; being 
either  very  small,  unequal,  or  numerous. 

(1721.)  Three  types  are  included  in. this  section,  to  which  the 
normal  genera  Hippuris,  Trapa,  and  Ceratophyllum,  have  given 
their  names  respectively. 

(1722.)  Hippurid ace.e.  ( Haloragete  R.  Br.)  Haloragis  (the  sea-grape), 
Hippuris  (the  mare’s-tail),  and  Caliitriche  (the  water- starwort),  which,  together, 
form  this  type,  are  herbaceous  aquatic  plants,  with  whorled,  opposite  (or  rarely 
alternate)  leaves,  without  stipuhe. 

The  flowers  are  axillary  or  disposed  in  terminal  spikes,  united  or  separated, 
apetalous,  and  often  with  two  fistular  coloured  bracte®.  The  tube  of  the  calyx 
is  adherent  to  the  ovary,  and  the  limb  obscure.  The  petals  none,  or  very  minute. 
The  stamens  1-2,  or  more,  perigynous.  The  anthers  1-2-celled,  dehiscing  longi. 
tudinally,  and  the  connectivum  obsolete.  The  germen  is  inferior,  1-4-celled, 
each  cell  1-4-seeded.  The  fruit  is  dry  and  indehiscent,  1-4-celled,  1-4-seeded, 
the  seeds  pendulous,  the  albumen  fleshy,  the  embryo  straight  and  axile,  the  radicle 
superior  and  long,  and  the  cotyledons  two  and  small. 

(1723.)  Hence,  differentially  considered,  the  Hippuridacece  are  albuminous 
Hippurina,  with  inferior  ovaries,  and  two  equal  minute  cotyledons. 

(1724.)  Haloragis,  Calitriche,  Hippuris,  and  their  allies,  though  agreeing  in 
the  above  general  characters,  differ  in  so  many  minor  particulars  that  they  are 
distributed  into  three  subtypes,  the  Haloragide,  Callitric/iidir,  and  Hippitridre. 

(172.0.)  In  the  Haloragidce,  the  limb  of  the  calyx  is  evidently  parted.  The 
petals  sometimes  developed.  The  stamens  always  more  than  two  (3-8.) 
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(1726.)  In  the  Hippuridee  the  limb  of  the  calyx  is  small  and  entire.  The 
petals  always  absent.  The  flowers  are  monandrous,  the  anthers  bilocular,  and  . 
the  fruit  1-celled  and  1-seeded. 


c 


Hippuris  vulgaris. 

c.  Cuttings  of  the  upper  and  lower  parts  of  a 
plant,  to  shew  the  verticillate  leaves  from  the 
axillae,  of  which  the  flowers  spring. 

(a)  A flower  separated,  to  shew  the  inferior 
germen,  the  obsolete  limb  of  the  calyx,  and  the 
single  stamen  and  pistil. 

(b)  Section  of  ditto,  to  shew  the  pendent 
ovule. 

( c ) The  ripe  fruit. 

( cl ) Section  of  ditto,  to  shew  the  solitary  pen- 
dulous seed,  with  the  embryo  straight  in  the  axis 
of  a fleshy  albumen,  and  the  small  cotyledons. 

(e)  Transverse  section. 

(/)  A seed. 

(1727.)  In  the  Callitrichidce  the  flowers  are  invested  by  two  petaloid  bractere, 
the  limb  of  the  calyx  is  abortive,  the  stamens  are  sometimes  (though  rarely)  two 
in  number,  the  anthers  unilocular,  and  the  fruit  4-celled.  Each  cell  being  rnono- 
spermous,  and  the  seeds  peltate. 

(1728.)  These  plants  do  not  possess  any  notable  properties ; they  are  innoxious, 
and  perhaps  slightly  nutritious,  as  they  are  fed  on  by  wild  ducks  ; and,  growing 
abundantly  in  damp  places,  are  said,  by  the  large  quantities  of  carbonic  acid  and 
carburetted  hydrogen  they  absorb,  to  tend  much  towards  purifying  the  air  of 
marshes,  and  rendering  that  in  water  respirable  by  fish  and  other  aquatic  animals. 

(1729.)  Trapace^:.  The  water-caltrops  ( Trapa ),  is  typical  of  this  group, 
sometimes  called  Hydrocaryes  or  water-nuts,  in  reference  to  the  large  eatable  seeds 
which  all  the  species  produce.  The  word  Trapa  is  an  abridgment  of  Calcitrapa, 
the  Latin  name  of  an  instrument  of  war,  designed  to  impede  the  progress  of 
cavalry,  and  to  which  the  fruit  of  some  of  the  Trapes,  furnished  with  strong 
spines,  bears  a fanciful  resemblance. 

(1730.)  The  Trapaceez  are  floating  herbaceous  plants,  with  the  lower  leaves 
capillary  and  opposite,  the  upper  ones  entire  and  alternate,  and  the  petioles  tumid 
in  the  middle.  The  inflorescence  is  axillary,  the  flowers  small,  the  caly-x  superior 
and  4-parted,  the  petals  developed  equal  in  number  to  the  lobes  of  the  calyx, 
and  exserted  from  its  faux.  The  stamens  4,  perigynous,  and  arising  alternately 
with  the  petals.  The  ovary  is  2-celled,  and  the  ovule  solitary  and  pendulous;  the 
style  is  filiform,  thickened  at  the  base,  and  the  stigma  capitate.  The  fruit  is  dry, 
hard,  and  iridehiscent,  1-celled,  1-seeded.  and  crowned  by  the  indurated  segments 
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ol  the  calyx.  The  seed  is  large,  pendent,  solitary,  and  exalbuminons  : and  the 
embryo  straight,  with  two  very  unequal  cotyledons. 


Trapa  natans. 

b.  Entire  plant,  shewing  the  lower  multilid 
and  upper  simple  leaves. 

( a ) Flower,  shewing  the  cleft  calyx. 

( b ) Ditto  opened,  to  shew  the  petals,  sta- 
mens, and  pistil,  with  the  pendent  ovules  in  the 
2-celled  ovary. 

(c)  The  fruit  with  its  spines. 

( cl ) Section  of  the  same,  to  shew  the  soli- 
tary, pendulous,  exalbuminous  seed. 

( e ) A seed  germinating,  shewing  the  large 
stipitated  cotyledon,  and  the  small  one  near 
the  radicle,  almost  abortive. 

(/)  The  large  cotyledon  separated. 


(1731.)  Hence,  differentially  considered,  the  Trapuceaz  are  .exalbuminous 
Rosares,  with  two  very  unequal  cotyledons. 

(1732.)  From  the  exceeding  disparity  of  the  seed-lobes,  the  Traps,  were  once 
considered  to  be  monocotyledons,  and  associated  with  the  Hydrocharins,  and  it  is 
probable  that  they,  as  well  as  some  other  plants,  already  and  hereafter  to  be  men- 
tioned, are  intermediate  stages  between  the  two  great  schemes  of  structure 
evidenced  in  the  di-  and  mono-cotyledons.  Trapa  natans  is  an  European  plant, 
abounding  in  Switzerland  and  the  South  of  France.  Some  of  the  canals  at 
Versailles  are  covered  with  it,  and  the  fruit  is  collected  and  eaten  as  chesnuts. 
At  Venice  they  are  sold  under  the  name  of  Jesuit’s-nuts;  at  Vercelli  they  are 
called  galarin,  and  are  much  eaten  by  the  common  people  and  children.  Pliny 
tells  us  that  the  Thracians  used  to  make  them  into  bread.  Trapa  bicornis,  which 
is  common  in  China  and  Japan,  is  often  brought  to  this  country  on  account  of  its 
singular  two-horned  seeds,  resembling  the  head  of  a bull.  Thunberg  says  that 
in  Japan  these  farinaceous  nuts  are  put  into  broth  or  made  into  porridge.  T. 
bispinosa,  quadrispinosa,  &c.  are  eaten  in  the  countries  where  they  grow;  the 
former  is  much  esteemed  by  the  Hindoos. 

(1733.)  Ceratophyllaceje.  Ceratophyllum , the  horn-wort,  of  which  but 
seven  species  have  been  discovered,  stands  alone  in  this  type,  the  affinities  of  which 
have  been  much  disputed,  but  which  seems  only  with  violence  to  be  removed  far 
from  Trapa,  Hippuris,  and  Myriophyllum. 

(1734.)  The  Ceratophyllaces  are  much-branched  floating  herbs,  with  whorled, 
multifid,  cellular,  exstipulate  leaves,  the  segments  being  filiform  and  subserrate. 
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The  flowers  are  axillary,  monoecious,  and  monochlamydeous.  The  perianth  is 
inferior  and  multipartite,  with  equal  segments.  The  stamens  (12-20)  are  with- 
out filaments,  and  congested  in  the  centre  of  the  flowers,  the  anthers  2-celled, 
and  bi-tricuspidate  at  their  summits.  The  germen  is  free,  ovate,  and  1 -celled. 
The  style  incurved  and  filiform,  and  the  stigma  simple. 

The  fruit  is  a l-celled,  1-seeded  nut,  indehiscent,  and  terminated  by  the  hardened 
style  ; the  seed  is  solitary,  pendulous,  and  exalbuminous,  the  embryo  straight,  the 
radicle  superior,  the  cotyledons  four  and  whorled,  and  many-leaved. 

(173.6.)  Hence,  differentially  considered,  the  Ceratophyllacece  are  herbaceous 
Querneales,  with  superior  ovaries,  exalbuminous  seeds,  polycotyledonous  embryo, 
and  compound  plumule. 

(1736.)  The  humble  but  useful  office  of  these  plants  would  seem  to  be  the 
purification  of  water,  and  the  elaboration  of  respirable  air. 


PIPERINiE. 

(1737.)  Chloranthus,  Piper,  and  Saururus,  are  the  normal 
genera  of  the  three  types  Chloranthacece,  Piperacece,  and  Saurura- 
cecB,  associated  to  form  this  section.  The  genera  included  in  these 
groups,  although  naturally  allied,  blend  in  so  remarkable  a man- 
ner the  structural  peculiarities  which  distinguish  two  primary 
divisions  of  the  vegetable  kingdom,  that  they  have  been  referred 
successively  by  botanists  of  equal  authority  to  both,  and  at  others 
almost  denied  accession  to  either.  These  discrepancies  in  arrange- 
ment are  chiefly  attributable  to  the  unwise  attempts  that  have  been 
made  to  render  terms  synonymes  which  have  not  strictly  similar 
meanings.  Of  this  an  instance  has  already  been  adverted  to,  in 
the  Outlines  of  Filicologia  [§  833],  and  just  as  objections  were 
made  to  admitting  Ferns  into  the  tubivascular  region,  because  they 
are  acotyledons  and  flowerless,  notwithstanding  the  demonstration 
of  tubular  vessels  in  their  endogenous  stems,  so  likewise  the 
PiperincB  and  other  Rosares  have  been  retained  amongst  the 
monocotyledons,  because  their  embryos  are  1-lobed,  or  at  least 
that  they  are  doubtful  dicotyledons,  although  there  is  no  doubt 
of  their  exogenous  structure;  their  stems  being  stratified  and 
traversed  by  medullary  rays. 

(1738.)  It  is  strange  that  these  double  affinities,  which  connect 
distant  and  dissimilar  groups  of  plants,  should  ever  have  been 
esteemed  difficulties  in  the  way  of  natural  arrangement ; but  it  is 
to  be  hoped  that  the  time  is  come  when  such  beautiful  grada- 
tions, which  lead  step  by  step,  and  render  the  passage  easy  from 
one  legion  to  another,  will  no  longer  be  regarded  as  stumbling- 
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blocks  in  the  path  of  science,  and  that  the  wisdom  of  nature  will 
henceforward  cease  to  be  foolishness  to  man. 

(1739.)  The  Piperin;e  are  angiospermous,  achlamydeous  exogen®,  or  Quer- 
neales,  with  a spadiciform  inflorescence,  and  albuminous  seeds;  the  (1-lobed) 
embryo  being  inclosed  in  a sac  (the  persistent  vitellus),  or  lodged  in  a hollow  of 
the  albumen. 

(1740.)  Saururace.®.  Saururus,  Aponogeton,  and  the  other  genera  asso- 
ciated to  form  this  type,  are  aquatic  or  marshy  herbs,  or  herbaceous  plants,  with 
perennial  rhizomata,  knotted  stems,  and  simple,  entire,  alternate  leaves,  with 
vaginal  stipul®. 


Saururus  cernuus. 

b.  Branch  with  leaves  and  terminal 
spikes  of  flowers. 

(а)  Section  of  the  spike,  with  one 
achlamydeous  bracteate  flower. 

(б)  Transverse  section  of  the  4-celled 
ovary. 

(c)  One  of  the  carpels  of  the  ripe 
fruit. 

(d)  Section  of  ditto,  to  shew  the  em- 
bryo in  its  vitellus  on  the  apex  of  the 
large  albumen. 

(e)  A seed  detached. 

(/)  The  vitellus  or  sac  containing  the 
embryo. 

(g)  Section  of  ditto,  to  shew  the  em- 
bryo within  it. 


The  flowers  are  united,  achlamydeous,  each  being  invested  with  a scale,  and 
springing  from  terminal  spadices.  The  stamens  are  definite  (3-6),  hypogynous, 
free,  and  persistent,  the  filaments  slender,  the  anthers  erect  and  2-celled,  with 
either  an  introrse  or  lateral  longitudinal  dehiscence ; the  connectivum  is  thick 
and  continuous  with  the  filament.  The  germen  consists  of  2-4  carpella,  more  or 
less  connate,  sometimes  forming  a 3-4-celled  ovary  with  definite  ovula  ascending 
from  the  edge  of  the  projecting  semidissepiments.  The  styles  are  short  and  the 
stigmas  simple.  The  fruit  consists  of  one  or  more  indehiscent  nuts,  or  a 3-4- 
celled  capsule  opening  at  its  apex.  The  seeds  are  few  and  ascending,  the  albu- 
men large  and  mealy,  remote  from  the  hilum,  and  with  a superficial  depression  at 
its  apex  ; the  embryo  is  1-lobed  (?),  very  minute,  and  enclosed  within  its  persis- 
tent vitellus. 

(1741.)  Hence,  differentially  considered,  the  Saururacea  are  Vitellose  Pipe- 
rinre,  with  alternate  stipulate  leaves,  a 2-4-celled  ovary,  and  ascending  ovules. 


SAURURACEjE PIPERACE®. 


581 


(1742.)  The  Saururacea  appear  to  be  extratropical  representatives  of  the  pep- 
pers ; but,  growing  in  less  fervid  climes,  they  are  devoid  of  the  hot  and  pungent 
properties  of  those  celebrated  peptic  plants. 

(1743.)  Pipi'racca.  Piper  and  Peperomia,  included  in  this  type,  are  herba- 
ceous or  shrubby  plants,  with  knotted  stems,  and  opposite  or  verticillate  leaves, 
(by  abortion  becoming  alternate.)  The  petioles  are  sheathing  at  the  base,  but 
without  stipules  or  intrapetiolar  vaginae ; and  the  lamina  is  simple,  entire,  and 
often  fleshy. 

The  inflorescence  is  spadieiform,  the  flowers  bracteate,  achlamydeous,  and 
united,  the  stamina  in  general  definite  (2-3,  rarely  more),  the  anthers  erect,  1-2- 
celled,  and  opening  lengthwise,  and  the  pollen  in  smooth  grains.  The  germen 
is  superior,  1 -celled,  and  the  ovules  solitary  and  erect.  The  stigma  1 or  more, 
sessile,  and  slightly  hispid.  The  fruit  is  indehiscent,  with  a subcarneous  meso- 
carp  and  a thin  membranous  endocarp.  The  seed  subglobose  and  erect,  the 
albumen  cartilaginous,  and  the  small  monocotyledonous  embryo  is  remote  from 
the  hilum,  and  enclosed  within  its  persistent  vitellus. 

(1744.)  Hence,  differentially  considered,  the  Piperacete  are  angiospermous 
Exogense,  with  a (1-lobed)  vitellose  embryo,  opposite  exstipulate  leaves,  a 
1-celled  ovarium,  and  erect  solitary  seeds. 

(1745.)  The  English  word  pepper  is  the  immediate  offspring  of  the  Latin 
piper,  as  that  is  of  the  Greek  nentpi  or  irnrcpi ; and  this  name,  again,  comes 
from  the  East,  as  does  the  substance  to  which  it  belongs : in  Bengalee  it  i3 
called  pippul. 

Several  hundred  species  of  pepper  now  are  known,  and  these  have  been  formed 
into  two  genera,  called  Piper  and  Peperomia.  They  are  all  tropical  plants, 
abounding  in  the  hottest  regions,  and  exclusively  found  in  the  equinoctial  zone. 
They  are  warm  and  even  acrid  spices,  and  the  pungent  aromatic  principle  so 
familiar  in  culinary  pepper,  is  common  to  the  whole  group,  and  pervades  the 
entire  plants,  being,  however,  more  concentrated  in  some  parts  than  in  others, 
as  in  the  fruit,  and  variously  modified  in  the  various  species. 

(1746.)  The  black,  the  long,  the  cubeb,  and  the  betel  peppers,  are  the  best 
known  and  most  valuable  species,  although  many  of  the  others,  in  case  of  neces- 
sity, might  replace  the  ordinary  spice. 

(1747.)  Piper  nigrum,  the  tieo-bo  of  the  Cochin-chinese  and  the  Melago-codi 
of  the  Hortus  Malabaricus,  is  cultivated  in  various  parts  of  the  East,  as  in  Java, 
Sumatra,  Borneo,  and  the  Phillippine  Isles,  and  grows  in  the  greatest  abundance 
in  the  province  of  Malabar,  constituting  one  of  the  principal  articles  of  export. 
According  to  Milburn,  the  pepper  countries  extend  from  about  96°  to  115°  east 
longitude,  and  from  5°  to  12°  north  latitude,  beyond  which  limits  few  plants  are 
found,  and  their  cultivation  ceases.  The  annual  crop  of  each  pepper-plant  or  vine 
varies  from  half  a pound  to  a pound,  and  the  quantity  collected  for  human  con- 
sumption is  immense.  The  yearly  produce  of  Sumatra  alone  is  estimated  at 

168.000  peculs.  The  islands  at  the  mouths  of  the  Straits  of  Molucca  and  Singa- 
pore, the  coasts  of  the  Malay  peninsula,  and  the  countries  about  Patmi  and 
Calantan,  afford  from  40  to  55,000  peculs.  From  the  eastern  coasts  of  the  Gulph 
of  Siam  there  are  annually  exported  not  less  than  60,000  peculs,  40,000  of 
which  are  claimed  by  the  authorities  at  Siam  as  a tribute.  Borneo  yields  about 

20.000  peculs.  So  that  the  average  aggregate  production  of  pepper  may  be  esti- 


582 


OUTLINES  OF  QUERNEOLOGIA. 


mated  at  about  338,000  peculs  or  45,066,666  lbs.  Of  this,  taking  the  amounts 
of  the  last  ten  years,  from  4 or  5 to  upwards  of  ] 3,000,000  lbs.  have  been  annu- 
ally imported  into  Britain,  and,  notwithstanding  the  oppressive  duty  to  which 
this  article  is  subject,  nearly  2,000,000  lbs.  are  retained  for  home  consumption. 
As  Mr.  M'Culloch  observes,  “ pepper  is  one  of  the  most  grossly  over-taxed 
articles  in  the  British  tariff.  Until  1823  the  duty  was  2s.  6r/.  per  pound,  a duty 
so  exorbitant  that  one  would  be  inclined  to  think  it  had  been  imposed  in  order  to 
put  a total  stop  to  the  use  of  the  spice.  In  1823  the  duty  on  pepper,  from  a 
British  possession,  was  reduced  to  Is.  per  pound,  but  even  this  duty,  if  compared 
with  the  price  of  the  article  (only  2frf. — 4d.  per  pound),  is  quite  enormous; 
amounting  to  no  less  than  from  420  to  500  per  cent.”  The  excessive  duty  is  to 
be  regretted,  as  it  limits  the  consumption  of  a wholesome  condiment.  Since  the 
reduction  of  price,  in  1823,  the  consumption  has  increased  more  than  one  fourth, 
and,  were  the  price  less,  it  would  probably  be  trebled. 

(1748.)  Besides  its  use  as  a stimulating  condiment,  and  most  useful  digestive 
spice,  pepper  possesses  febrifuge  properties,  and  has  been  administered  success- 
fully in  cases  of  ague.  Dioscorides  mentions  pepper  as  a valuable  medicine  in 
intermittent  fevers ; Celsus  also  repeats  that  it  is  useful  in  fevers  not  of  a con- 
tinued type;  and  modern  practice  has  confirmed  the  old  opinions.  Gordini, 
Levissuer,  Wolf,  and  others,  speak  highly  in  its  favor;  and  Riedmiller  reports 
that  he  has  administered  it  with  success  in  upwards  of  500  cases. 

Black  pepper  owes  its  stimulating  powers  to  a principle  called  piperin,  disco- 
vered by  (Ersladt.  This  principle  is  a febrifuge,  like  the  pepper  from  which  it  is 
procured  ; but,  from  the  experience  of  Dr.  Roberts,  who  tried  it  in  five  or  six  cases 
of  ague,  in  St.  Thomas’s  Hospital,  it  does  not  appear  to  be  more  efficacious  than 
quinine,  while  it  is  much  more  expensive  : the  dose  however  is  smaller,  but  this  is 
a slight  recommendation.  The  two  sorts  of  common  peppers,  known  as  the  black 
and  white,  are  the  produce  of  the  same  plant:  the  black  is  the  fruit  entire,  the 
pericarp  being  allowed  to  dry  on  the  seed ; the  best  white  consists  of  the  ripe 
seeds  which  have  fallen  from  the  plant,  and  are  picked  up  by  poor  people  from 
under  the  vines.  The  largest  quantity,  however,  is  produced  by  steeping  the 
black  pepper  in  warm  water,  and  rubbing  off  the  pericarps : much  of  the  pun- 
gency, however,  is  thus  removed,  but  it  becomes  a more  sightly  condiment. 

Long-pepper  has  nearly  similar  properties,  and  is  applicable  to  similar  pur- 
poses as  the  black,  but  it  has  no  peculiar  advantages,  and  is  but  little  used. 
Ainslie  says  that  the  root  of  this  plant  is  prescribed  by  the  Hindoo  doctors  in 
cases  of  palsy  and  tetanus. 

(1749.)  The  cubeb-pepper  is  pungent  and  stomachic,  like  the  previous  species, 
but  it  possesses  a peculiar  aroma,  considered  agreeable  by  some  persons,  but  very 
nauseous  by  others.  It  is  chiefly  used  as  a medicine  to  restrain  inordinate  fluxes 
from  various  mucous  membranes,  over  some  of  which  it  was  at  one  time  thought 
to  exert  a specific  influence. 

(1750.)  Piper  anisatum,  found  by  Humboldt  on  the  banks  of  the  Orinoco, 
has  a strong  smell  and  taste  of  anise.  Piper  methysticum  is  the  Kava,  the  root 
of  which  Cook  and  other  voyagers  tell  us  that  the  South  Sea  islanders  chew, 
and  then  squeezing  out  the  juice,  otter  the  disgusting  beverage  to  their  guests  to 
drink.  In  the  Sandwich  and  the  Society  Isles,  this  liquor  is  drunk  by  the  natives 
before  they  undertake  any  important  business,  and  previous  to  their  religious 
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sacrifices.  It  is  reputed  to  he  wholesome;  but  the  Europeans  have  since 
taught  them,  instead  of  chewing,  to  macerate  the  bruised  root  in  water,  and  to 
let  the  infusion  ferment,  by  which  means  an  inebriating  liquor  is  produced. 

The  betel-pepper  is  chewed  with  the  areca  nut  as  tobacco  is  in  Europe;  and, 
from  its  intoxicating  powers,  as  well  as  from  its  allaying  the  calls  of  hunger,  it  is 
one  of  the  most  common  luxuries  of  the  East,  and  indulged  in  by  the  lower  ranks 
to  a very  injurious  excess. 

(1751.)  Chloranthace/e.  Chloranthus,  Ascarina,  and  their  allies,  which 
are  associated  to  form  this  tj-pe,  are  herbaceous  plants  or  under-shrubs,  with 
nodose  branches  and  opposite  simple  leaves,  the  petioles  of  which  are  fleshy,  and 
form  at  their  base  vaginal  expansions,  which  are  often  connate.  The  inflorescence 
is  spicate,  the  flowers  united  or  separate,  and  achlamydeous,  but  the  stamens 
definite,  if  more  than  one,  connate,  the  filament  short,  and  the  anther  2-celled. 
When  the  flowers  are  triandrous  the  central  stamen  has  a 2-celled  anther,  while 
those  of  the  lateral  ones  are  unilocular.  The  germen  is  1 -celled,  the  ovule  soli- 
tary and  pendulous,  and  the  stigma  sessile.  The  fruit  is  drupaceous  and  inde- 
hiscent;  triangular,  unilocular,  and  monospermous.  The  seed  is  pendulous  and 
albuminous.  The  embryo  is  not  covered  by  any  vitellus,  minute  and  inverted, 
the  radicle  being  inferior,  and  consequently  remote  from  the  hilum.  By  those 
who  consider  the  embryo  dicotyledonous,  the  lobes  are  said  to  be  divaricate. 

(1752.)  Hence,  selecting  the  chief  differential  characters,  the  Chloranthacece 
are  non-vitellose  piperina  with  opposite  leaves  and  sheathing  petioles. 

( 1753.)  The  Chloranthi  are  aromatic  plants,  but  on  the  whole  of  less  pungency 
and  fragrance  than  the  peppers.  Chloranthus  officinalis,  which  has  been  used  in 
medicine,  loses  tbe  odour  of  its  leaves  by  exsiccation,  the  roots  alone  retaining 
their  camphor-like  smell  and  aromatic  bitter  flavour.  An  infusion  of  the  C.  incon- 
spicuus  is  esteemed,  according  to  Horsfield,  as  a light  stimulating  tonic,  and  is 
prescribed  in  Java  during  convalescence  from  fever.  Lindley  says,  these  plants 
“ are  found  to  possess  very  nearly  the  properties  of  Aristolochia  serpentaria,  and 
in  as  high  a degree,’’  which  is  a peculiar  coincidence,  for  the  Aristolochia,  belong 
to  the  following  section. 

(1754.)  The  Podostemacece  of  the  Nayadina  [§  1131],  are  by  some  systematic 
writers  referred  to  the  vicinage  oi  the  peppers,  and  they  have  very  much  the 
habit  and  appearance  of  Saururus,  but  whether  the  similitude  of  these  two  groups 
may  be  one  of  affinity,  or  of  analogy  alone,  as  yet  is  undecided,  and  tbe  same  may 
be  said  of  Aponogeton,  which  greatly  resembles  some  Potamogetons  ; and  of  the 
Ceratophyllaceee,  which,  by  their  many  cotyledons,  approximate  the  coni- 
ferous Pineales. 

ASARINE. 

(17o5.)  Plants  agreeing  in  certain  general  characters  with  the 
Asarabacca  ( Asarum ),  form  the  section  Asarinaj.  These  arc  very 
few  in  n umbei , and  aie  distributable  into  only  two  types,  called, 
from  Aristolochia  and  Nepenthes , their  normal  genera,  the  Aius- 
tolociiiacea:  and  Nepenthaceai. 

(1756.)  The  Asarina:  are  monochlamydeous  Querneales,  with 
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monadelplious  or  epigynous  stamens,  many-celled  ovaries,  albu- 
minous seeds,  and  included  embryos. 

The  stem  of  Nepenthes  is  scarcely  exogenous,  although  the  cotyledons  are  two 
in  number,  and  the  embryo  in  Aristolochiacea,  before  germination,  is  undivided. 

(1757.)  Aristolochiaceje.  Aristolochia,  Asarum,  and  their  allies,  are  her- 
baceous plants  or  shrubs,  with  abortive  or  climbing  stems,  simple,  alternate 
petiolate  leaves,  the  base  of  the  leaf-stalk  subamplexicaul,  the  expansion  pedati- 
nerved,  and  the  lower  leaves  occasionally  abortive  and  squamaceous,  resembling 
stipulae. 

The  inflorescence  is  axillary,  the  flowers  solitary  or  fasciculate,  and  united. 
The  perianth  is  adnate  to  the  germen,  coloured,  generally  of  a dull  hue,  and 
valvate  in  aestivation  ; occasionally  ascidiform,  with  an  epigynous  trilobed-limb 
often  very  irregularly  divided,  and  produced  into  a strap  or  lid.  The  stamina  are 
definite  (6-18),  epigynous,  and  either  free  or  attached  to  the  style.  The  filaments 
are  short,  and  the  anthers  2-celled  and  adnate.  The  germen  is  inferior,  formed  of 
3-6  connate  carpels,  3-6-celled,  and  the  ovules  are  many,  attached  to  central 
trophosperms.  The  styles  are  connate,  the  stigmata  radiating  and  equal  in  num- 
ber to  the  cells  of  the  ovarium. 

The  fruit  is  capsular  or  baccate,  3-6-celled,  and  the  cells  many-seeded.  The 
seeds  are  albuminous,  the  embryo  minute,  included  within  the  base  of  the  fleshy 
albumen,  near  the  hilum,  and  undivided  before  germination. 

(1758.)  Hence,  selecting  the  chief  differential  and  associating  characters,  the 
Aristolochiacea  are  epigynous  Asarina,  with  simple  leaves,  a synsepalous  peri- 
anth, the  lobes  of  which  are  valvate  in  aestivation,  and  an  undivided  embryo  before 
germination. 

(1759.)  The  Aristolochiacea  are  distributable  into  two  subtypes,  the  Aristolo- 
chida  and  Asaridi e. 

(1760.)  In  the  Aristolochida,  the  stamens  are  gynandrous. 

(1761.)  In  the  Asaridi e,  the  stamens,  although  epigynous,  are  free. 

(1762.)  Aristolochida.  The  Aristolochia  were  the  celebrated  birthworts  of 
old  time  ; and  A.  Clematitis  is  still,  in  our  provinces,  held  sacred  to  Lucina.  Most 
of  the  other  species  are,  however,  famed  as  serpentaries,  and  of  their  influence 
over  venomous  reptiles  more  wonderful  tales  are  told  than  modern  naturalists  feel 
inclined  to  vouch  for ; still  it  must  be  confessed  the  opinion  is  most  prevalent 
that  the  Egyptian  snake-jugglers  chew  the  roots  of  serpentary,  and  stupify  the 
reptiles  by  introducing  a little  of  the  impregnated  saliva  into  their  mouths. 
Aristolochia  anguicida  is  even  said  to  have  so  strong  and  penetrating  an  odour, 
that  serpents  avoid  the  places  in  which  it  grows,  and  when  a branch  is  carried  by 
a traveller,  they  will  flee  before  it.  According  to  Jacquin,  a few  drops  of  its 
juice  introduced  in  a serpent’s  mouth  produces  a kind  of  drunkenness,  during 
which  the  reptile  will  allow  itself  to  be  handled  with  impunity,  and  that  if  given 
in  larger  quantities  the  intoxication  ends  in  death.  It  is  also  added,  that  the  sap 
applied  to  the  wound,  or  a decoction  of  the  plant  taken  internally,  will  infallibly 
cure  the  bites  of  venomous  snakes.  Aristolochia  trilohata,  which  is  another  of 
the  anti-ophidian  species,  is  said  to  have  a smell  resembling  that  of  cherries,  and 
il  taken  in  doses  of  from  6-20  grains,  to  be  a sudden  and  powerful  sudorific, 
The  perianth  ol  this  plant  bears  some  resemblance  in  shape  to  that  of  the  leaves  of 
Nepenthes  [§  1765]  ; indeed,  the  flowers  of  the  different  species  are  very  variable 
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in  form,  and  some  of  them  so  large  that  children,  in  play,  use  them  for  hats  and 
bonnets. 

The  roots  of  A.  grandiflora  have  a very  powerful  and  nauseous  odour,  and  M. 
Tussac  says  they  Mil  animals  who  feed  upon  them,  even  hogs ; and  it  is  probable 
that  our  common  A.  Clematitis  is  deleterious  likewise,  if  fed  on  in  considerable 
quantities. 


Aristolochia  trilobata,  shewing  the 
3-lobed  leaves,  inferior  germen,  syn- 
sepalous  ascidiform  perianth,  with 
irregular  lid-like  limb. 


A.  bracteata  is  reputed  to  possess  anthelmintic  powers,  and  a decoction  of  the 
leaves  to  cure  the  itch.  The  leaves,  when  fresh,  will  produce  free  evacuations 
from  the  bowels  of  young  children  when  bruised  and  applied  as  a poultice  over 
the  navel.  ( Ainslie .) 

A.  odoratissima,  serpentaria,  longa,  rotunda,  <fcc.  are  all  in  slightly  varied 
degrees  aromatic  stimulating  tonics,  and  appear  to  be  useful  medicines  in  the 
latter  stages  of  low  fever,  and  in  many  other  ataxic  disorders. 

(1763.)  Asaridce.  Asarum  is  whimsically  said  to  be  derived  from  the  privative 
a and  aeipa,  a band  or  fillet,  because,  from  its  dull  inconspicuous  flowers,  devoid 
of  beauty,  it  is  a plant  unfit  to  be  made  into  wreaths  or  garlands.  Our  English 
name,  Asarabacca,  is  evidently  formed  by  the  union  of  the  two  Latin  words 
Asari  bacca,  (/.  d.  the  berry  of  the  Asarum,  because  the  fruit  was  once  esteemed 
in  medicine.  The  root-stake  or  rhizoma  is,  however,  by  far  the  most  active 
part,  and  that  which  alone  is  now  used  oflficinally. 

Asarabacca  is  possessed  of  emetic,  purgative  and  diuretic  powers,  and,  from  its 
common  use  in  France  by  drunkards  to  produce  vomiting,  it  has  obtained  in  that 
country  the  name  of  Cabaret.  The  powder  of  Asarabacca  is  an  excellent 
sternutory;  it  enters  into  the  composition  of  medicinal  snuff,  and  in  cases  of 
inveterate  headach,  as  well  as  in  certain  chronic  inflammations  of  the  eyelids,  its 
use  has  afforded  very  marked  relief.  It  is  said  that  the  acrid  principle  of  Asarum 
is  similar  to  that  found  in  the  Anon,  but  it  is  not  so  entirely  dissipated  by  heat, 
although  its  activity  is  lessened  by  desiccation. 
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(I  i (54.)  A.  canadense,  or  wild-ginger,  is  esteemed  as  a spice  in  Canada,  where, 
according  to  iournelort,  the  old  French  colonists  used  it  to  season  their  meats; 
its  taste  is  said  to  combine  those  of  ginger  and  serpentary.  It  has  also  been  em- 
ployed medicinally  in  the  treatment  of  fever  and  of  tetanus..  • 

(1765.)  Nepenthacejs.  The  Nepenthes,  which  are  alone  included  in  this 
type,  are  herbaceous  or  suflruticose  plants,  with  alternate  ascidiate  leaves,  and 
the  petioles  slightly  sheathing  at  the  base.  The  inflorescence  is  in  terminal 
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Nepenthes  indica. 


b.  Entire  plant  with  ascidiate  leaves. 

(«)  Bud  of  flower  before  opening. 

(b)  ^Estivation  shewn  to  be  oppositely 
imbricated  by  a plan  of  a transverse  sec- 
tion. 

( c ) Sterile  flower. 

(d)  Pistilline  flower. 

(e)  Fruit,  4 -sided  and  4-celled. 

(/)  Longitudinal  section,  shewing  dis- 
sepiment and  seeds. 

( g ) Transverse  section,  shewing  the 
4 cells. 

(A)  Seeds  natural  size. 

(#)  Seed  enlarged  and  dissected,  to 
shew  the  arillus  or  lax  tunic. 

(A)  Seed  isolated,  the  arillus  being 
removed. 

(/)  Section  of  ditto,  to  shew  the  situ- 
ation of  the  embryo  according  to  Richard. 

( m ) Ditto,  according  to  Adolphe 
Brongniart. 

(m)  Embryo  isolated. 


racemes;  the  flowers  monochlamydeous  and  dioecious,  the  perianth  inferior  and 
4-sepalled,  with  an  opposite  imbricate  aestivation.  The  stamens  are  definite  (16), 
with  monadelphous  filaments  and  2-celled  extrorse  anthers  dehiscing  longitudi- 
nally. The  germen  is  superior,  4-angled  and  4-celled,  the  ovules  indefinite  and 
ascending,  and  attached  to  the  sides  of  the  dissepiments.  The  stigma  is  sessile 
and  simple.  The  fruit  is  a 4 -sided,  4-celled,  4-valved  capsule,  with  dissepiments 
proceeding  from  the  middle  of  the  valves.  The  seeds  are  small,  albuminous, 
indefinite,  and  fusiform,  with  a loose  outer  covering  (arillus?).  The  ulbumen  is 
fleshy,  oblong,  small,  including  the  embryo  within  it.  The  cotyledons  are  two 
in  number  and  opposite,  and  the  radicle  variable  in  its  direction.  Richard  found  it 
at  the  extremity  opposite  to  the  hilum,  while  Adolphe,  Brongniart,  aud  Nees  Von 
Esenbeck,  describe  it  as  being  turned  towards  the  hilum. 

(1766.)  Hence,  selecting  the  chief  associating  general  characters,  the  Nepen- 
thacece,  differentially  considered,  are  hypogynous  Asarintt,  with  monadelphous 
stamens,  perianth  imbricate  in  aestivation,  embryo  2-lobed,  and  leaves  ascidiate. 

(1767.)  Nepenthes  is  a name  of  classic  celebrity.  Every  one  is  familiar  with 
the  beautiful  passages,  perhaps  allegorical  or  partly  so,  which  occur  in  the 
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Odyssey,*  and  numerous  attempts  have  since  been  made  to  determine  whether 
the  Nepenthes  of  Homer  was  the  produce  of  a real  or  an  imaginary  plant. 

Some  critics,  analysing  the  word,  and  finding  it  composed  of  vij  the  negation, 
and  rrev9og,  grief,  have  supposed  it  to  be  a merely  figurative  account  of  the  in- 
fluence which  beauty  and  female  conversation  have  in  assuaging  sorrow,  for  it 
will  be  remembered  that  it  is  Helen,  the  wife  of  Menelaus,  who  is  represented  as 
pouring  out  the  Nepenthes  for  Telemachus.  Others,  however,  have  believed 
themselves  able  to  identify  the  plant  referred  to  by  Homer  ; thus  the  Elecampane, 
Inula,  Helenium,  which  bears  the  name  of  Helen,  has  been  triumphantly  pointed 
out  by  Pliny ; while  Galen  refers  to  the  bugloss,  Plutarch  to  the  borage,  and 
other  commentators  to  coffee  and  to  opium,  or  to  some  one  of  the  many  ‘ drowsy 
syrups  of  the  East,’  as  those  procured  from  hemp  or  henbane,  which  latter  specu- 
lations seem  to  enlist  the  greater  probabilities  on  their  side. 

(1768.)  This  much  is  however  certain,  that  even  if  the  Nepenthes  of  Homer 
were  a vegetable  production,  it  was  not  yielded  by  the  plant  to  which  the  name  in 
modern  times  belongs.  But  although  it  is  possessed  of  no  very  obvious  sensible 
properties,  and  cannot,  like  the  old  Nepenthes,  alleviate  sorrow,  calm  anger,  and 
cause  men  to  forget  their  greatest  griefs,  still  it  is  a most  curiods  plant,  scarcely 
less  wonderful  in  its  structure  than  that  of  Homer  for  its  quality. 

(1769.)  The  pitchers  which  this  plant  bears  are  modifications  of  the  foliage, 
such  as  are  met  with  in  different  forms  in  several  other  plants,  as  in  Diomea, 
Drosera,  Sarracennia,  <fcc.  and,  from  some  of  them  being  furnished  with  organs  of 
prehension,  i.  e.  the  means  of  catching  small  animals,  and  all  with  those  of  reten- 
tion, it  is  not  improbable  that  they  are  the  foreshadowings  of  the  organs  of 
mastication  and  digestion  in  animals.  Those  who  are  curious  in  the  subject, 
may  see  some  observations  relating  to  the  physiology  of  these  organs  in  an  essay 
entitled  “ Adumbrations  of  a Stomach  in  Vegetables,”  which  I published  a 
few  years  ago  in  Brande’s  Journal  of  Science. 

(1770.)  Besides  the  insects  and  vermin  they  entrap,  these  ascidia  often  contain 
a considerable  quantity  of  water;  two,  three,  or  even  four  ounces,  in  which  live 
animals  are  sometimes  met  with  And  it  is  said  that  not  only  have  travellers  occa- 
sionally found  great  relief  from  the  fluid  stored  up  in  their  receptacles,  but  that 
various  wild  beasts  resort  to  them  when  thirsty,  as  may  be  shewn  by  the  marks 
of  their  teeth  upon  the  sides  ; and  my  friend,  Mr.  Smily,  tells  me  that  apes  so 
frequently  drink  out  of  them,  that  in  India  they  are  called  ‘ Monkey-cups.’ 

RUMICINjE. 

(1771.)  Five  groups  of  associated  plants  belonging  to  the  order 
Querneales,  and  which  agree  with  the  Rumices  or  Docks,  in  cer- 
tain general  characters,  are  referred  to  the  section  Rumicin.®. 

* ’ Avtik  ap  tig  oivov  (3a\e  tpappatcov,  ev9ev  hnvov, 

~Nrinev9eg  r d-^oXov  re,  k aKhtv  lm\p9ov  diravrwv 
'Og  to  KarafipoZ,eLev,  tm/v  /cpjjrjjpt  peyeip, 

’Ovk  dv  e<pripepiog  ye  (3a\oi  Kara  Sai cpv  7 rapeiwv, 

‘Ovd’  U 61  Karare9vairi  pprrjp  re  rran/p  re, 

’OvS’  ti  01  rrpoTrapoi9ev  dSe\<pe ov  1)  <pi\ov  viov, 

XaXictp  Sti'ioipev,  b S'  b<p9a\p.oiatv  bpipro. 

Odyss.  Lib.  iv.  v.  220  cl  scy* 
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(1772.)  From  Petiverici,  Beta,  Scleranthus,  Nyctago , and 
Polygonum,  the  respective  normal  genera  of  each,  these  types  are 
named  the  Petiveriacece,  Betacece,  Scleranthacece,  Nyctaginacece, 
and  Polygonacecc. 

(1773.)  The  Rumicinai  are  in  a great  measure  coincident  with 
the  Holoracece  of  Linneus,  and  the  included  types,  with  his  sub-or- 
ders, or  rather  with  the  Nyctagines,  Polygonece,  Atriplices,  and 
Amaranthi  of  Jussieu. 


a.  Salicornia  fruticosa.  Entire  plant.  (a)  Two  joints  of  a spike 
enlarged,  to  skew  the  flowers.  (6)  Flowers  separated  with  their  caly- 
cine  scales,  (c)  A solitary  flower,  with  its  enlarged  calyx.  ( d ) The 
foveolae,  in  which  the  flowers  are  situated.  (e)  A seed  enlarged,  to 
shew  its  villous  testa. 

n.  Rheum  undulatum.  Branch  shewing  the  waved  leaves,  ocreate 
stipules,  and  inflorescence.  (a)  A flower  separated.  (b)  The  pistil. 

(c)  The  fruit. 

(1774.)  When  Linneus  either  designedly  or  by  chance  gave  the 
variation  of  the  original  oleracese,  which  has  caused  so  much  use- 
less criticism,  as  the  name  of  his  twelfth  natural  order,  he  at 
the  same  time  extended  its  signification  and  associated  with  the 
ordinary  pot-herbs  of  the  ancients,  the  Laurels  and  other  plants, 
which,  although  not  distantly  related  to  the  Docks,  are  not  so 
intimately  connected  as  to  justify  their  arrangement  in  a common 
section.  In  modern  systems  a change  has  been  therefore  neces- 
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sarily  made,  and  the  Lauri  and  other  less  accordant  plants  being 
excluded,  the  associated  types  are  reduced  to  those,  which  contain 
the  chief  of  the  Olera  of  the  ancients,  or  at  least  such  plants  as 
they  seem  to  have  been,  viz.  vegetables  of  rapid  growth,  but  so 
slightly  nutrient  that  the  word  became  proverbially  expressive 
of  mean  and  scanty  fare. 

(1775.)  The  Rumicina,  collectively  considered,  are  monochla- 
mydeous  Querneales,  with  herbaceous,  rarely  shrubby  or  arboreous 
stems  and  simple  leaves.  Their  perianths  in  general  are  coloured 
and  imbricate  in  aestivation,  the  germen  free,  and  the  seeds  albumi- 
nous, the  albumen  mealy,  and  the  embryo  curved. 

The  albumen  is  sometimes  but  rarely  wanting ; when  present, 
the  embryo  is  curved  round  it,  when  evanescent  or  abortive,  the 
cotyledons  are  folded  round  the  radicle. 

(1776.)  Petiveriace.e.  Petiveria  and  Phytolacca  are  the  normal  genera  of 
two  small  subtypes,  which,  together,  form  the  Petiveriacece. 

(1777.)  The  P etiveriacece  aTe  herbs  or  shrubs,  with  round  or  irregularly 
angled  stems  and  branches, with  imperfect  nodes.  The  leaves  are  alternate,  simple, 
entire,  and  often  with  minute  pellucid  dots.  In  the  subtype  Petiverida  stipulae 
are  present,  in  the  Phytoluccidce  there  are  none. 

The  flowers  are  united,  regular,  often  racemose,  rarely  axillary  and  solitary. 

The  perianth  is  single,  for  the  most  part  coloured,  persistent,  and  4-5  leaved 
or  deeply  4-5  cleft,  with  an  imbricate  aestivation.  The  stamina  are  hypogynous, 
(rarely  perigynous,)  free,  definite,  or  indefinite,  5 or  more,  and  alternate  with 
the  sepals.  The  anthers,  2-celled.  The  germen  is  superior  formed  of  one  or  more 
carpels,  each  containing  one  ascending  ovule.  The  stigmata  are  distinct,  and 
equal  to  the  ovaries  in  number. 

The  fruit  is  baccate  or  dry,  with  the  carpels  connate,  deeply  lobed  or  solitary, 
and  hence  1 or  many  celled,  each  cell  being  monospermous.  The  seeds  are  erect, 
the  albumen  mealy  or  evanescent,  and  the  embryo  curved  either  round  the  fari 
naceous  albumen,  or  the  cotyledons  are  spirally  folded  round  the  radicle. 

(1778.)  Hence,  selecting  the  chief  general  characters,  the  Petiveriacece  dif- 
ferentially considered,  are  ab- involucrate  Rumicince  with  5 or  more  stamens, 
alternating  with  the  lobes  of  the  perianth,  and  al-10-celled  ovary  with  mono- 
spermous locules,  erect  seeds,  inferior  radicle,  and  alternate  leaves. 

(1779.)  The  two  subtypes  differ  in  several  important  particulars,  so  that  they 
have  sometimes  been  disjoined  and  made  into  distinct  families,  but  this  separation 
does  not  seem  advisable.  . 

(1780.)  In  the  Petiveridce  the  leaves  are  stipulate,  the  ovary  1-celled,  the 
stigmas  lateral,  and  the  albumen  evanescent  or  abortive,  the  cotyledons  being 
spirally  folded  round  the  radicle. 

(1781.)  In  the  P hytolaccidee  the  leaves  are  exstipulate,  the  ovary  one  or  many- 
celled,  the  stigmas  terminal,  and  the  seeds  albumiuous. 

(1782.)  Petiveridce.  Petiveria  was  dedicated  by  Plunder  to  the  memory  of 
Mr.  James  Petiver,  an  apothecary,  of  London,  and  Fellow  of  the  Royal  Society, 
who  wrote  several  works  on  natural  history,  and  was  much  esteemed  for  his 
talents  and  industry,  notwithstanding,  he  made  himself  enemies  by  his  dry  and 
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caustic  humour,  which  is  thought  to  have  been  covertly  indicated  by  the  acrid 
properties  of  the  plant  named  after  him.  The  Petiveriae  are  West  Indian  herbs, 
and  in  pastures  are  troublesome  weeds,  giving  an  unpleasant  gurlick-like  flavour  to 
the  milk  of  the  cows  that  feed  upon  them. 

The  juices  of  P.  alliacea  are  so  acrid  that  if  a small  portion  be  chewed  it 
burns  the  mouth,  and  renders  the  tongue  aw  dry  and  black  and  rough  as  it  appears 
in  cases  of  malignant  fever.  It  is  said  to  be  obnoxious  to  insects,  and,  notwith- 
standing its  nauseous  odour,  is  used  to  keep  them  away.  The  negroes  consider  it 
a sudorific,  and  it  is  said  that  vapour-baths,  or  fumigations  of  stinking  vervain, 
as  it  is  called,  will  restore  motion  to  paralyzed  limbs.  Pintados  are  almost  the 
only  animals  that  seem  to  covet  the  plant  as  food,  and  they  are  said  to  be  ex- 
tremely fond  of  it:  hence  its  common  name  of  Guinea-lien-weed. 

(1783.)  Phytolaccida.  Phytolucca,  so  called  from  its  being  a plant  the  fruit 
of  which  affords  a fine  red  juice  resembling  carmine  or  lake,  is  the  American 
Poke,  the  Pocan  of  Virginia.  P.Aecandra  is  the  most  valuable  species : it  has  been 
naturalized  to  the  gardens  of  the  southern  and  middle  parts  of  Europe : its  buds 
and  shoots  are  eaten  as  asparagus,  and  its  young  leaves  as  spinach.  When  the 
foliage  is  fully  developed,  it  is  no  longer  esculent,  as  an  active  principle  then 
abounds  in  its  sap,  which  is  both  emetic  and  cathartic.  The  expressed  juice  is 
called  Mechoacan  in  Canada,  and  two  teaspoonsful  are  administered  as  a dose. 
It  is  reported  to  be  of  much  service  in  rheumatism,  and  especially  in  those  pains 
which  follow  secondary  symptoms.  An  ounce  of  the  dried  root  infused  in  a pint 
of  wine  operates  kindly  as  an  emetic  in  doses  of  two  spoonfuls  and  is  preferable 
to  most  others,  as  it  scarcely  alters  the  flavour  of  the  wine.  It  resembles 
ipecacuanha  in  its  mode  ol  action,  but  is  slower  in  producing  its  effects,  and  remains 
longer  in  operation.  The  fruit  partakes  of  the  properties  common  to  the  rest  of 
the  plant,  and  even  imparts  its  purgative  powers  to  the  flesh  of  animals,  such  as 
pigeons,  that  feed  upon  it;  as  appears  from  several  cases  reported  by  Dr.  Rust, 
in  which  some  of  the  students  of  tbe  college  of  Priceton,  in  the  United  States, 
suffered  severely  from  eating  pigeons  that  had  been  fed  upon  tbe  pocan-berries ; 
nevertheless  they  are  given  to  domestic  fowls  in  France  without  injuring  them  as 
food.  Tbe  juice  of  these  berries  stains  paper  of  a beautiful  purple  colour,  but  it 
is  fugacious;  if  some  mordant  were  known  it  might  be  valuable  as  a dye.  Loudon 
says  it  has  superseded  the  use  of  elderberries,  in  giving  a deep  colour  to  port- 
wines;  for  tbe  vignerons  of  Portugal  having  been  complained  against  for  mixing 
elderberries  with  the  grapes,  the  government  ordered  all  the  elder-bushes  to  be 
cut  down  and  destroyed  before  the  berries  were  formed;  but  the  Phytolacca 
having  been  omitted  in  the  proscription,  the  pocan  berries  were  at  once  adopted 
in  their  stead.  These  berries  when  fermented  yield  a liquor  from  which  alcohol 
may  be  procured  by  distillation. 

According  to  the  chemical  investigations  of  Braconnof,  this  plant  contains  a 
very  large  proportion  of  potasb,  lOOlbs.  of  its  ashes  giving  661bs.  10  oz.  of  dry 
salt,  which  yield  421bs.  of  pure  caustic  potash.  It  has  therefore  been  proposed  to 
cultivate  it  in  France  ns  a source  of  alkali ; and  ns  beyond  this,  its  young  shoots 
and  leaves  are  eatable,  and  its  berries  will  afford  a colouring  matter  and  spirit,  its 
culture  may  in  some  parts  be  profitable. 

(1784.)  Rivina,  an  allied  genus,  commemorates  Rivinus,  professor  of  botany  at 
Leipsig.  Linneus  has  observed,  with  his  usual  readiness,  that  the  name  of  Rivi- 
nus has  been  given  to  a shrub  always  covered  with  leaves  and  fruit,  in  allusion  to 


BETACE/E. 


591 


the  merit  of  his  works.  The  hoop-withy  of  Jamaica  is  R.  octanilra,  and  its  long 
flexile  stalks  are  made  into  hoops  in  the  West  Indies.  The  berries  form  the  chief 
food  of  the  American  thrush  and  nightingale.  They  contain  a very  oily  seed, 
and  after  the  birds  have  swallowed  many  of  them,  they  are  frequently  seen  to  fly 
to  the  next  pepper  plant  (capsicum,)  and  pick  a few  pods ; instinct  directing  them 
to  a condiment  necessary  to  aid  the  digestion  of  such  oleaginous  heavy  food. 
(Loudon.)  In  Rivina  the  albumen  is  very  much  reduced  in  quantity,  and  it  thus 
forms,  with  the  unilocular  fruit,  the  transition  from  the  preceding  subtype  to  this. 
And  Dr.  Brown  has  pointed  out  another  link  as  being  formed  by  a species  of 
Phytolacca,  in  which,  as  in  Gisekia,  the  ovaries  are  discrete. 

(1785.)  Betace.e.  The  beet  or  mangel-wurzel,  the  marsh  samphire,  the 
spinach,  the  orache,  and  several  other  oleraceous  plants,  form,  with  the  globe  and 
velvet  amarants,  the  cockscombs  (or  celosiae,)  and  their  allies,  two  subordinate 
groups : they  are  generally  separated  as  distinct  orders,  but  their  structure  is  so 
similar,  notwithstanding  the  difference  of  their  habit,  that  they  are,  perhaps, 
sufficiently  distinguished  from  each  other  when  admitted  as  subdivisions  of  a 
common  type,  which,  from  the  first-named  genus,  may  be  called  Betace.e; 
and  the  two  sub-types,  from  Chenopodium  and  Amarantus,  the  Chenopodidtz  and 
Amarantidt z. 

(1786.)  The  Betaceiz  are  herbs,  under-shrubs,  or  shrubs,  with  round  or  irre- 
gularly angled,  subarticulate  stems  and  branches.  Their  leaves  are  simple, 
alternate,  (rarely  opposite,)  and  destitute  of  stipulse.  The  flowers  are  mostly 
united,  but  occasionally  separate,  and  either  solitary  or  disposed  in  axillary  or 
terminal  heads,  spikes,  cymes,  or  panicles.  The  perianth  is  free,  sometimes 
coloured,  3-5  leaved  or  deeply  cleft,  imbricate  in  aestivation  and  persistent:  in 
one  subtype  (cbenopodid*)  ebracteate,  in  the  other  with  2 bracteol®  at  the  base. 
The  stamens  are  hypogynous,  or  perigynous,  5 or  less  in  their  number,  and  either 
free  or  connate.  The  germen  is  superior,  sometimes  slightly  adherent  to  the  calyx, 
one-celled,  and  one  or  many  ovuled:  the  styles  are  free  or  connate,  and  the  stigma 
simple  or  compound. 

The  fruit  is  a dry  membranaceous  utricle,  rarely  becoming  succulent,  enclosed 
by  the  calyx,  one  celled,  and  1 or  many  seeded,  the  seeds  being  erect,  the 
albumen  mealy,  (rarely  evanescent,)  the  embryo  curved,  the  radicle  next  the  hilum, 
and  the  plumula  inconspicuous. 

(1787.)  Hence,  selecting  the  chief  general  characters,  the  Betacete,  differentially 
considered,  are  Rumicince  with  herbaceous  or  petaloid  perianths,  stamens  5 or 
less,  opposite  the  sepals,  the  germen  simple  and  1 -celled,  one  or  more  seeded,  and 
the  seeds  erect. 

(1788.)  In  the  Chenopodidcz  the  flowers  are  inconspicuous,  the  perianth  her- 
baceous and  ebracteate,  the  stamens  free,  chiefly  perigynous,  the  seed  solitary, 
and  the  albumen  sometimes  evanescent. 

(1789.)  In  the  Amarantida,  the  flowers  are  more  shewy,  the  perianth  being 
often  coloured  and  involucrate ; the  stamens  often  connate,  chiefly  hypogynous, 
the  seeds  one  or  more,  and  the  albumen  always  present. 

(1790.)  ChenopodidiE.  (Atriplices  of  Jussieu,  Chenopode®  of  Ventenat, 
Brown,  and  others.)  The  numerous  species  of  chenopodium,  or  goosefoot,  so 
called  from  the  general  shape  of  the  leaves,  are  for  the  most  part  innocuous, 
and  esculent,  but  slightly  nutritious  plants,  growing  abundantly  in  waste  places, 
and  in  the  more  barren  soils  ; a few,  however,  are  possessed  of  active  properties, 
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and  are  used  as  medicines.  The  smell  of  some  is  agreeable,  but  of  others 
nauseous  in  the  extreme. 

(1791.)  Chenopodium.  ambrosioides,  the  Mexican  tea,  has  a very  strong  and 
pleasant  odour,  and  is  used  in  some  parts  of  America  instead  of  tea.  It  has  also 
been  admini  stered  with  advantage  in  nervous  diseases,  and  Plenck  commends  it 
in  the  treatment  of  chorea. 

(1792.)  C.  anthelminticum  is  much  esteemed  in  the  United  States  as  avermifuge, 
and  it  is  probably  one  of  the  most  powerful  known.  Its  expressed  juice,  or  a 
decoction  of  its  leaves,  or  its  seeds  in  powder,  or  the  essential  oil,  which  it  yields 
in  abundance,  are  all  useful  anthelmintics ; but  the  latter,  known  as  worm-seed 
oil,  is  the  most  frequently  employed. 

(1793.)  C.  Dolrys  is  reputed  by  the  French  physicians  to  be  a valuable  expec- 
torant, and  is  said  to  have  been  employed  with  much  advantage  in  catarrh  and 
humoral  asthma.  C.  hybridum  is  reported  on  the  authority  of  Tragus  to  be 
deleterious,  both  to  men  and  swine,  but  this  statement  requires  confirmation. 

(1794.)  C.  Baryosmon  is  remarkable  for  its  extreme  l'cetidity,  and  might  pro- 
bably be  applied  to  the  same  purposes  as  our  indigenous  C.  olidum,  one  of  the 
most  intolerable  of  all  stinking  plants.  These,  like  other  vegetable  substances 
peculiar  for  their  nauseous  odours,  are  valuable  antispasmodics  and  emmena- 
gogues;  and,  although  not  at  present  much  used  in  medicine,  C.  olidum  is  held  in 
repute  by  our  village  doctresses,  and  supplies  are  constantly  sent  to  Covent 
garden  market  from  Mitcham,  where  it  is  cultivated  for  sale.  M.  Chevalier, 
by  placing  the  leaves  of  this  plant  under  a suitable  apparatus,  discovered  that  it 
disengages  ammonia  during  its  vegetation:  a singular  and  important  fact. 

(1795.)  C.mciritimum  is  resorted  to  in  some  situations,  where  it  abounds  as 
a source  of  soda,  which  may  be  procured  from  most  maritime  vegetables. 

(1796.)  C.  album,  bonus  Henricus,  and  the  other  insipid  inodorous  species, 
are  eaten  in  some  places  as  greens  ; they  afford  a very  passable  kind  of  spinach, 
and  were  much  esteemed  before  the  introduction  and  great  improvement  of  our 
present  .cabbages  and  coleworts. 

(1797.)  In  Peru,  C.  Quinoa  is  a very  important  economical  plant;  its  seeds, 
which  abound  with  bland  farina,  are  there  called  ‘ petty  rice,’  and  form  a common 
article  of  food ; its  leaves  are  also  eaten  as  green  vegetables. 

(1798.)  Atriplex,  an  allied  genus,  the  atrum  olus  of  the  ancients,  was  so  called 
on  account  of  the  dark  colour  of  the  foliage  in  some  species.  An  impossible 
derivation  of  its  present  name  is  often  given  (from  a and  rpetytiv,)  which  is  asserted 
to  have  reference  to  the  little  nutritious  matter  its  leaves  and  seeds  contain. 
Several  atriplices  are,  however,  esteemed  as  food  on  the  continent,  although  not 
much  growm  here  ; such  as  Atriplex  hortensis , the  garden  orache.  A.  Bengalensis 
is  also  eaten  as  spinach,  and  A,  portulucoides  makes  a good  pickle.  The  seeds 
of  A.  angustifolia  are  said  by  Smith  to  be  possessed  of  emetic  powers;  and  the 
same  has  been  stated  regarding  those  of  the  common  orache. 

(1799.)  The  Salso/a,  which  are  common  on  the  sea  shores  of  most  parts  of 
the  world,  are  of  much  economical  importance  on  account  of  the  soda  they 
afford.  In  the  south  of  France,  and  on  the  Mediterranean  shores  of  Spain, 
especially  in  the  hverta  of  Murcia,  they  are  cultivated  extensively,  and  when 
burned,  their  ashes  form  the  barilla  of  commerce,  as  the  ashes  oi  sea-weeds  iorm 
kelp.  During  the  war,  when  the  demand  for  soda  was  great,  und  the  gains  on 
its  production  large,  the  growers  extended  their  salsola  fields  inland,  but  found, 
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to  their  disappointment,  that  although,  as  long  as  the  land  sloped  upwards  from 
the  sea,  the  salsohe  were  rich  in  soda,  as  soon  as  they  began  to  slope  inland,  the 
plants  ceased  to  produce  soda,  and  only  furnished  potash.  It  appears  to  be  essen- 
tial for  the  elaboration  of  alkali  that  they  should  be  subject  to  the  influence  of 
the  sea  winds  impregnated  with  saline  vapours,  and  bearing  to  them  particles 
of  salt. 

(1800.)  Beet  is  another  important  plant,  mention  of  which  cannot  be  omitted. 
It  is  well  known  as  an  excellent  vegetable;  its  leaves  are  eaten  as  spinach,  then 
midribs  and  stalks  as  chard,  and  their  roots  in  salad,  or  as  an  ingredient  in  soups 
and  ragouts.  In  some  places  beet  is  cultivated  solely  or  chiefly  for  its  stalks, 
which  are  bound  round  with  straw  and  blanched,  (as  are  also  the  leaves  oi  arti- 
chokes), forming  the  beet-chards.  In  others  the  root  is  principally  desired  ; and, 
from  the  great  size  to  which  it  grows,  and  its  highly  nutritious  qualities,  it  has 
been  called  the  “ mangel  wurzel,”  or  root  of  scarcity.  01  late  years  it  has  been 
much  cultivated  in  this  country : it  forms  an  excellent  mutation  crop,  and  yields 
an  abundance  of  wholesome  food  for  cattle  during  the  winter.  I he  roots  oc- 
casionally are  known  to  weigh  20,  30,  or  even  upwards  of  60  pounds;  some  of 
the  latter  weight  have  been  grown  by  my  friend,  Mr.  Gibbs,  of  Brompton. 

(1801.)  There  are  several  species  and  varieties  of  beet,  some  of  which  are 
preferred  for  one  and  some  for  another  purpose.  The  white  Sicilian  beet,  Beta 
Cicla  (Sicula?)  is  that  which,  from  containing  most  saccharine  matter,  is  chiefly 
cultivated  in  France  for  the  manufacture  of  sugar.  And  although  the  sugar  is 
neither  so  good  as  that  from  the  cane,  nor  can  it  be  made  at  home  so  cheaply  as 
the  better  commodity  could  be  imported  from  abroad,  still  a mistaken  policy  con- 
demns the  nation  to  continue  to  bear  in  a time  of  peace  a burden,  to  which 
it  at  first  was  driven  by  the  necessities  of  war.  The  quantity  of  sugar  made  from 
beet-root  in  France  in  tbe  year  1828  was  estimated  at  four  millions  kilogrames, 
equal  to  upwards  of  8 and  near  9 millions  lbs. 

(1802.)  The  marsh  samphire  (Salicornia,  § 1TT3,  A.)  the  spinach  ( Spinacia ), 
the  Malabar  nightshade  (Basel/a),  and  other  plants  belonging  to  this  subtype, 
are  esculent  vegetables,  and  more  or  less  valued  as  potherbs  in  different  countries 
and  by  different  people. 

(1803.)  Amarantida.  The  Amarants  or  undying  ones,  (a,  fj.apai.vu)),  have 
so  been  named  from  their  persistent  coloured  calyces  retaining  their  hues,  and 
being  but  little  changed  in  appearance  by  death.  Several  are  favorite  garden 
plants,  such  as  the  prince’s  feather,  (A.  hypochondriacus ),  love  lies  bleeding 
( A . caudalus),  the,  melancholy  flower,  ( A.melancholicus ,)  &c. ; to  which  may  be 
added,  the  beautiful  globe  amarant  ( Gomphrena  glolosu );  and  the  splendid 
cockscombs  (Celesta:.) 

(1801.)  Like  the  preceding  type  these  plants  are  innocuous,  and  many  of  them 
abounding  in  mild  nutritious  juices  are  eaten  as  potherbs,  such  as  A.  Blitum, 
in  Gascony;  A.  oleraceus,  farinaccus,  gangeticus,  and  spiuosus,  in  India; 
A.  Carain  and  celosioides,  in  Brazil  and  Canada. 

(1805.)  A.  cuudatus  and  some  of  tbe  Gomphrena.  are  slightly  astringent,  and 
from  their  mucilaginous  properties  have  been  employed  medicinally  in  pectoral 
complaints.  The  Gomphrena  enjoy  a great,  and  it  is  to  be  feared,  an  undeserved 
reputation  in  Brazil;  G.  officinalis  and  macrocephala,  are  boasted  as  panaceas, 
und  considered  as  specifics  in  intermittent  fever,  colic,  and  diarrhoeas,  as 
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sovereign  remedies  In  all  diseases  of  the  stomach  and  bowels,  and  as  antidotes  to  the 
bites  of  serpents.  Hence  their  Brazilian  name  Para  or  Pera-toilo,  which  means 
‘good  for  everything;’  the  credulous  natives,  and  their  not  less  credulous  physi- 
cians, appearing  to  believe  that  everlasting  flowerscould  confer  immortality  on  man. 

(1806.)  Sc LERANTHAci'ji.  Scleranthus,  the  knawel,  and  Illecebrum , the 
fester-wort,  with  Pollichia,  and  some  few  other  genera,  are  associated  to  form 
this  border-type.  These  plants  shew  a double  affinity,  being  connected  on  the 
one  hand  with  the  Chenopodidte,  and  on  the  other  with  the  Dianthacea,  or  pinks 
and  carnations;  and  hence  some  difference  of  opinion  exists  as  to  their  arrange- 
ment. Bartling  refers  them,  along  with  the  two  preceding  types,  to  the  neigh- 
bourhoodof  the  Diant/iacetE  ox  CaryophylletB ; but  if  the  relationship  of  Sclerantha- 
cece  with  lietacece  and  Peliveriacece  be  acknowledged,  and  of  it  there  is  no  doubt, 
it  does  seem  that  the  nearest  affinity  of  the  whole,  as  monochlamydeous  flowers, 
is  rather  with  the  Polygonacea  of  the  Querneales,  than  with  the  highly  developed 
corollaceous  groups  of  the  dichlamydeous  Rosales. 

(1807.)  The  Sclerantliacca.  are  herbaceous  or  suffruticose  plants,  having  sim- 
ple, opposite,  or  verticillate  leaves,  with  or  without  stipulae.  The  inflorescence 
is  usually  in  dichotomous  cymes.  The  flowers  are  small,  regular,  and  united. 
The  perianth  single,  the  sepals  5-3-4,  either  distinct  or  connate,  and  imbricate  in 
aestivation.  The  stamens  are  definite  (1-10)  and  perigynous,  being  exserted 
from  the  faux  of  the  calyx,  and  opposite  the  sepals.  The  filaments  are  free,  and 
the  anthers  2-celled.  The  germen  is  superior,  unilocular,  and  uniovulate.  The 
styles  2-3,  free  or  connate,  and  the  stigmata  simple.  The  fruit  is  utricular, 

1 -celled  and  1-seeded,  indehiscent,  and  sometimes  surrounded  by  the  hardened 
persistent  calyx.  The  seed  is  solitary,  pendulous  from  the  apex  of  a funicle 
which  arises  from  the  base  of  the  locule,  and  albuminous.  The  albumen  is  mealy 
and  the  embryo  curved,  and  the  radicle  next  the  hilum. 

(1808.)  Hence,  selecting  the  chief  differential  characters,  the  Scleranthaceee 
are  Rumicinos,  with  herbaceous  perianths,  opposite,  definite,  perigynous  stamens, 
a solitary  seed  pendulous  from  a lengthened  funicle,  mealy  albumen,  and  curved 
embryo. 

(1809.)  The  genera  here  associated  are  distributable  into  two  or  three  sub- 
types,  the  Scleranthidcc  and  the  Illecebridcs,  to  the  latter  of  which  the  Pollichidae 
are  added  by  some  authors. 

(1810.)  The  Scleranthidee  have  exstipulate  leaves,  a tubular  indurated  calyx, 
which  invests  the  ovary,  and  the  embryo  curved  round  the  albumen. 

(1811.)  In  the  lllecebridtz  the  leaves  have  scarious  stipulae,  and  "the  flowers 
scarious  bracteae.  The  sepals  are  often  distinct,  and  the  curved  embryo  lies  on 
one  side  of  the  albumen. 

(1812.)  The  PollichidtB  are  distinguished  from  the  Illecebridae  by  having  the 
leaves  somewhat  whorled,  and  the  bracteae  and  sepals  becoming  succulent,  giving 
the  fruit  the  appearance  of  a berry. 

(1813.)  These  plants  are  chiefly  obscure  weeds,  possessing  little  either  in 
appearance  or  properties  to  attract  attention.  They  are  slightly  astringent,  but 
have  scarcely  been  applied  to  any  useful  purpose.  The  Sw'edes  are  said  to  alle- 
viate the  toothach  by  inhaling  the  vapour  of  a decoction  of  knawel,  Sclcranthus 
annuus.  In  several  parts  of  Europe  the  roots  of  S.  pcrennis  are  attacked  by  the 
Coccus  Polonicus,  which,  like  the  Coccus  ilicis  and  C.  cacti,  yields  a fine  crimson 
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dye.  This  insect  is  said  also  to  feed  on  the  S.  animus,  and  on  the  roots  of 
Potentilla  anserina.  Paronychia,  Anychia,  and  Herniaria,  the  whitlow,  felon, 
and  rupture-worts,  received  their  names  from  their  supposed  efficacy  in  the  cure 
of  disorders  over  which  they  had  no  influence,  and  they  have  consequently  long 
been  discarded  from  our  lists  of  medicines. 

("1814. ) Nyctaginace®.  Nyctago  or  Mirabilis,  the  marvel  of  Peru,  with 
Abronia,  and  the  other  genera  which  form  this  type,  are  herbaceous,  shrubby,  or 
arborescent  plants,  with  occasionally  tuberous  rootstakes  and  knotted  stems. 
Their  leaves  are  exstipulate,  opposite,  rarely  alternate,  and  almost  always 
unequal. 

The  inflorescence  is  axillary  or  terminal,  the  flowers  solitary  or  aggregate,  and 
surrounded  by  a calyx-like  involucrum  of  one  or  more  leaves,  one  or  more  flow- 
ered, and  persistent. 

The  perianth  is  single,  corollaceous,  monophyllous,  and  tubular ; the  tube 
contracted  above  the  germen  and  persistent;  the  limb  plaited  in  aestivation, 
twisted  to  the  left,  and  deciduous.  The  stamens  are  definite,  equal  in  number 
to  the  folds  of  the  perianth,  hypogynous,  and  exserted  from  an  annular  disk. 
The  filaments  are  attached  to  the  tube  of  the  perianth,  and  incurved  in  sestivation. 
The  anthers  are  2-celled  and  burst  lengthwise,  and  the  pollen  is  in  roughish 
round  grains.  The  germen  is  superior  and  free,  although  covered  by  the  tube  of 
tbe  perianth,  unilocular,  and  monospermous,  and  the  ovule  erect.  The  style  is 
single  and  terminal,  and  the  stigma  capitate  or  papillose. 

The  fruit  is  indehiscent,  being  a thin  membranaceous  utricle,  l-seeded,  and  in- 
cluded within  the  indurated  tube  of  the  perianth.  The  testa  of  the  seed  is  united 
with  the  pericarp,  the  albumen  is  farinaceous,  and  the  embryo  peripherical  and 
curved ; the  radicle  is  inferior,  the  plumula  inconspicuous,  and  the  cotyledons 
foliaceous. 

(1815.)  Hence,  differentially  considered,  the  Nyctaginaceie  are  exocreate 
llumicinse,  with  a 1 -celled  1 -seeded  ovary,  included  within  the  hardened  plicate 
perianth,  albuminous  seeds,  inferior  radicle,  and  foliaceous  cotyledons. 

(1816.)  The  Marvel  of  Peru,  the  Admirabilis  of  Clusius,  and  the  Mirabilis  of 
most  modern  writers,  is  so  beautiful  and  fragrant  a plant,  that  it  well  deserves  its 
name,  which,  however,  as  it  is  only  an  adjective  term,  had  better  have  been  made 
the  specific  than  the  generic  denomination,  and  this  the  more  especially  as  Van 
Royen’s  Nyctago  or  night-blower,  which  is  the  name  preferred  by  Jussieu,  is 
indicative  of  the  late  hours  at  which  the  blossoms  open.  Mirabilis  or  Nyctago 
dichotoma,  is  called  ‘‘  the  four  o’clock  flower’’  in  the  West  Indies,  on  account  of 
its  opening  regularly  at  that  hour  in  the  afternoon. 

(1817.)  The  roots  of  the  Nydagines  contain  a purgative  principle,  which 
renders  them  useful  as  cathartics  ; one  of  them  was  formerly  thought  to  afford  the 
jalap  of  medicine,  and  was  hence  named  Mirabilis  Jalapa,  and  although  not  the  true 
jalap,  its  roots  are  not  unfrequently  powdered  and  mixed  with  the  genuine  drug. 

M.  dichotoma  possesses  the  same  properties  as  the  preceding,  but  the  root  of 
M.  longifloru  is  more  potent  than  either.  The  seeds  of  these  plants  contain  an 
abundance  of  farinaceous  albumen,  which  the  Japanese  separate  and  use  as  food  : 
they  likewise  extract  a sort  of  pigment  from  the  fruit. 

(1818.)  The  roots  of  the  Boerhauvice  possess  both  cathartic  and  emetic 
powers.  Aublet  tells  us  that  B.  diandra  is  used  in  Guiana  instead  of  ipecacu- 
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anha;  and  D.  tuberosa  is  employed  as  a cathartic  in  Chili  and  Peru.  The 
natives  of  the  above  countries  eat  the  roots,  which  afford  a nutritious  food  when 
cooked — heat  removing  their  purgative  principle;  and  Jacquin  says  that  the 
leaves  of  B.  diffusa  form  a common  potherb  in  America,  notwithstanding  its 
roots  are  laxative,  like  the  other  species. 

(1819.,)  The  Abronias  are  extremely  delicate  and  beautiful  plants,  but  of  no 
known  use.  The  Pisonias  are  remarkable  for  being  shrubs  and  trees  in  a large 
group  of  herbaceous  genera.  Pisonia  aculeatu,  which  is  a scrambling  tree  devoid 
of  beauty  with  reclining  thorny  branches,  is  very  troublesome  to  travellers  in  the 
savannahs  of  the  West  Indian  isles,  by  arresting  all  who  pass,  its  strong  incurved 
spines  fastening  themselves  to  the  clothes  or  flesh,  and  almost  forbidding  transit. 
Its  fruit  also  is  glutinous  and  burry,  and  thus  fastens  itself  upon  the  wings  of 
ground-doves  and  other  birds  even  to  such  an  excess,  that  from  the  load  they 
are  unable  to  fly,  and  hence  are  easily  taken. 

P.fragrans  is  reputed  to  bean  active  emetic ; and  in  a memoir  read  before 
the  Royal  Academy  of  Medicine  in  Paris,  it  is  said  to  be  used  as  such  in  Cuba. 

(1820.)  Polygon  ace  a:.  The  knot- wort,  the  rhubarb,  the  sorrel,  and  the  dock, 
which,  with  other  associated  genera,  form  this  type,  are  herbaceous,  rarely 
shrubby  plants  or  trees,  with  knotted  stems  and  branches,  simple  alternate  leaves, 
revolute  in  vernation,  dilated  sheathing  petioles,  and  ocreate  (or  rarely  lanate) 
stipules. 

The  flowers  are  in  general  united,  sometimes  separated,  and  either  solitary  or 
disposed  in  fascicles  or  racemes.  The  perianth  is  free,  regular,  persistent,  syn- 
sepalous,  often  coloured,  with  a 3-6-parted  limb  imbricate  in  aestivation.  The 
stamens  are  definite,  perigynous,  exserted  from  a torus,  lining  the  bottom  of  the 
calyx.  The  filaments  are  free,  straight  in  aestivation,  and  the  anthers  2-celled 
and  introrse,  with  a longitudinal  dehiscence.  The  germen  is  superior,  1 -celled, 
and  contains  a solitary  erect  ovule.  The  styles  2-3,  and  the  stigmata  simple  or 
plumose. 

The  fruit  is  dry  and  indehiscent,  utricular  or  nut-like,  and  often  covered  by  the 
persistent  calyx.  The  seed  is  erect,  the  albumen  farinaceous,  very  rarely  evanes- 
cent, and  fleshy.  The  embryo  curved  and  inverted,  its  radicle  being  remote  from 
the  hilum,  and  the  cotyledons  narrow,  or  when  broad  flexuose. 

(1821 .)  Hence,  differentially  considered,  the  Polygonacea  are  stipulate  Rumi- 
ciniB  (the  stipules  almost  always  in  the  form  of  ocrese),  with  solitary  erect 
albuminous  seeds,  inverted  embryo,  and  superior  radicle. 

(1822.)  Along  with  many  of  the  most  common  weeds  which  overrun  waste 
lands  in  every  latitude,  there  will  be  found  in  this  type  several  important  officinal 
and  dietetic  plants,  the  chief  of  which  are  the  rhubarbs,  the  sorrels,  and  the  buck- 
wheats. Another  striking  example  is  afforded  by  this  type,  of  homomorphous 
plants  being  homogeneous  likewise ; for  there  are  few  that  possess  more  accordant 
botanical  characters,  or  that  agree  more  closely  in  properties  and  in  chemical 
constitution.  Admirable  illustrations  are  also  here  supplied  of  the  differences 
occasioned  in  different  instances  by  the  different  relative  proportions  in  which  the 
several  common  constituents  are  found.  The  active  principles  added  to  the  inert 
lignin  and  bland  farinaceous  substance  of  the  plants  are  astringent  and  cathartic, 
acidity  being  occasionally  superinduced. 

In  the  majority  of  cases  these  are  so  equally  blended  and  in* such  small  propor- 
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tions  to  the  inert  ligneous  matter  with  which  they  are  combined,  that  the  plants 
exhibit  no  very  decided  properties,  and  are  regarded  as  useless  weeds  ; but  when 
either  the  one  or  the  other  becomes  predominantly  developed,  they  then  become 
of  economical  importance  either  as  food,  as  medicines,  or  in  the  arts.  Of  the 
first  the  sorrels,  of  the  second  the  rhubarbs,  and  of  the  last  the  bistorts  and  the 
sea-side  grape,  are  familiar  examples. 

One  more  general  remark  may  serve  further  to  elucidate  this  point.  The  dif- 
ferent proximate  principles  are  developed  in  different  degrees  in  different  parts 
of  the  plants.  The  tannin  and  gallic  acid,  upon  which  their  astringency  depends, 
are  chiefly  found  in  the  roots  and  rootstakes,  where  the  cathartic  power  also 
resides.  Hence  the  value  of  rhubarb  in  diarrhoea  as  an  astringent  purge.  The 
acids  prevail  in  the  leaves,  leaf-stalks,  and  other  immature  parts ; hence  the 
foliage  of  the  sorrels  and  the  leaf-stalks  of  the  politic  rhubarb  are  employed  as 
articles  of  food,  making  excellent  spring  tarts  and  sauces.  And  hence  also  the 
mealy  albumen  of  the  seeds,  being  destitute  of  all  the  more  active  principles  found 
in  other  parts  of  the  plants,  afford,  as  in  the  buck-wheat,  a large  quantity  of 
wholesome  nutritious  food. 

(1823.)  The  Coccolobes  or  sea-side  grapes,  are  arborescent  plants,  natives  of 
the  West  Indies  and  America,  the  persistent  calyces  of  which  become  enlarged 
and  succulent,  and,  by  investing  the  clusters  of  seeds,  give  them  somewhat  the 
appearance  of  raisins,  whence  the  common  name. 

The  fruit  of  C.  uvifera  is  slightly  astringent,  but  very  agreeable  when 
eaten  with  sugar,  and  from  it  a refreshing  drink,  and  also  a sort  of  wine,  is  made. 
The  leaves  are  large,  and  they,  as  well  as  the  wood  and  bark,  contain  a very 
astringent  dark-red  sap,  from  which,  or  from  a decoction  of  the  wood  and  bark, 
Jamaica  Kino  is  prepared  by  inspissation.  The  wood  is  likewise  employed  as  a 
red  dye.  The  seeds  are  said  to  contain  too  much  purgative  matter  to  be  used  as 
food,  and  too  little  to  be  employed  as  medicine.  The  wood  when  large  is  valued 
for  cabinet-work. 

The  fruits  of  other  species,  such  as  C.  nivea  and  pubescens,  are  eatable;  and 
these,  as  well  as  the  rest  of  the  genus,  resemble  C.  uvifera  in  general  properties. 

(1821.)  Polygonum  is  a very  extensive  genus,  containing  the  knot-grasses, 
bistorts,  persicarias,  and  buck-wheats,  of  our  waysides,  fields,  and  gardens.  They 
grow  in  almost  any  soil,  some  being  aquatic,  and  others  flourishing  in  sandy  sterile 
tracts. 

(1825.)  Polygonum  amphibium  is  a fine  shewy  water-plant,  but  one  of  the 
most  troublesome  to  eradicate  from  lands  recovered  from  rivers,  or  drained  lakes 
and  marshes.  The  subaquatic  or  subterranean  stems  root  at  every  joint,  and 
extend  to  a surprising  length,  rising  through  the  superincumbent  soil.  By  fal- 
lowing and  disturbing  the  surface  the  leaves  may  be  prevented  shewing  themselves 
ior  two  or  three  years,  but  if  such  an  alluvial  field  be  laid  down  in  grass,  or  suf- 
fered to  remain  a season  quiet,  it  will  be  overrun  with  the  polygonum.  Many 
tracts  in  Scotland,  says  Loudon,  which  have  been  gained  from  rivers  and  aestu- 
aries  for  an  unknown  series  of  years,  still  abouud  with  this  plant,  and  as  under 
such  circumstances  it  never  advances  so  far  as  to  flower  and  seed,  the  individuals 
must  be  prolongations  of  the  same  plants,  which  formerly  were  suspended  in  ihe 
water. 

The  root-like  stems  of  this  polygonum  bear  some  resemblance  to  sarsaparilla, 
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and,  according  to  Coste  and  Willemet,  they  are  substituted  for  the  foreign  drug 
by  the  herbalists  of  Nancy:  these  authors  also  report  that  the  polygonum  resem- 
bles true  sarsaparilla  in  its  properties,  and  that  the  apothecaries  and  druggists  in 
Lorraine  use  it  in  preference. 

(1826.)  P.  antihccmorrhoidale  is  the  Cataya  or  Ervo  do  Bicho  of  Brazil.  On 
account  of  its  astringency  it  is  there  esteemed  as  a fomentation  herb,  and  is  in 
frequent  use  in  the  preparation  of  baths,  washes,  and  poultices.  The  juice,  as 
well  as  an  infusion  of  its  ashes  when  burned,  are  employed  by  the  Brazilians  in 
the  clarification  of  syrup,  and  the  condensation  of  sugar. 

(1827.)  P.  aviculare  affords,  by  its  numerous  seeds,  which  are  too  small  to  be 
profitably  collected  as  human  food,  an  abundant  supply  of  nutritious  food  for 
birds,  whence  indeed  it  has  derived  its  specific  name.  These  seeds  are  said  to 
possess  emetic  and  cathartic  powers;  and  De  Candolle,  mentioning  the  report, 
which  however  requires  confirmation,  asks  whether  these  properties  do  not  reside 
in  the  seed-coats  rather  than  in  the  seeds.  Thunberg  states  that  in  Japan  a 
blue  dye  resembling  indigo  is  prepared  irom  this  plant,  which  is  one  ol  our  most 
common  weeds.  P.  chincnse  and  P . bovbcituvi  are  also  said  to  yield  a sort  of 
indigo.  At  the  Cape  of  Good  Hope  the  latter  is  esteemed  as  a diuretic,  and  in 
India  an  infusion  of  its  leaves  (called  Aat-alarie ) is  prescribed  by  the  native 
practitioners  to  alleviate  the  severe  pains  of  colic. 

(1828.)  P.Bistorta  is  one  of  the  more  powerful  vegetable  astringents;  its  root 
contains  tannin  and  gallic  acid  in  abundance,  so  that  it  is  not  only  very  useful  in 
cases  of  diarrhoea  and  other  fluxes,  but  might  also  be  employed  in  the  tanning  of 
leather,  being  equivalent  it  is  said  to  double  the  quantity  of  oak-bark.  The 
roots  abound  in  fecula,  which,  when  the  tan  is  separated,  may  be  used  as 
food,  bread  is  made  of  it,  as  well  as  of  P.  Sibiricum,  in  Russia.  Scheele  dis- 
covered oxalic  acid  in  this  plant.  Its  seeds  are  commonly  fed  upon  by  birds,  and 
do  well  to  fatten  poultry.  The  young  shoots  of  bistort,  called  ‘ Easter-giant,’ 
were  formerly  eaten  in  the  north  of  England  in  the  provincial  ‘ herb-puddings;’ 
and  in  the  neighbourhood  of  Manchester  they  are  still  brought  to  table  as  greens. 

(1829.)  P.  Fagopyrum  is  the  buck-wheat,  or  rather  beech- wheat,  so  called 
from  the  seeds  resembling  beech-mast.  This  is  a very  valuable  plant,  growing  on 
the  worst  and  poorest  soils,  and  affording  an  abundance  of  wholesome  but  not 
very  nutritious  food,  and  it  likewise  stands  but  a short  time  on  the  ground.  In 
China,  and  various  parts  of  the  East,  it  has  been  long  cultivated  as  a bread-corn. 
It  was  introduced  into  Europe  by  the  crusaders,  and  hence  in  many  parts  of 
France,  where  it  is  commonly  grown,  it  is  called  Saracen-corn  ; and  so  much  is  it 
esteemed,  that  M.  Bory  St.  Vincent  says  he  was  shewn  in  Belgium  the  tomb  of 
the  person  who  it  is  reported  first  introduced  it  into  that  country.  Buck-wheat 
contains  gluten,  although  not  in  such  large  quantities  as  wheat.  Its  flour  is 
made  into  bread,  and  used  in  cookery  in  Germany,  Poland,  and  various  parts  ol 
the  continent,  but  in  England  it  is  little  employed,  excepting  in  the  manufacture 
of  cakes  and  crumpets.  The  seeds  are  said  to  be  excellent  food  lor  horses  and 
poultry,  the  flowers  for  bees,  and  the  green  plant  for  cattle,  sheep,  and  swine. 
P.  Tataricum  is  applicable  to  the  same  purposes,  and  is  in  some  places  preferred 
on  account  of  its  seeds  being  larger.  P.  emarginatum  also  affords  alimentary 
seeds,  which  are  eaten  in  China  ; and  in  Cochin-china  P.  odomtum  is  employed 
to  season  various  dishes. 
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(1830.)  P.  hydropiper,  the  water-pepper,  is  u hot  and  acrid  plant.  The  seeds, 
according  to  Bulliard,  have  been  substituted  in  the  French  provinces  for  pepper. 
Its  sap  is  slightly  acid,  for  it  will  redden  vegetable  blues,  and  is  so  acrid  that 
vesication  follows  its  application  to  the  skin.  It  is  reputed  to  be  a powerful 
diuretic,  but  its  activity  is  lessened  or  destroyed  by  drying,  therefore  the  plan* 
should  be  used  fresh : it  will  dye  wool  of  a yellow  colour.  In  South  America  the 
leaves  of  P.  hispidum  are  smoked  instead  of  tobacco.  In  Japan  the  roots  of  P. 
multiflorum  are  eaten  raw,  because  when  cooked  they  become  bitter,  which  is  a 
very  unusual  circumstance — most  plants  losing  bitterness,  and  often  becoming 
sweeter,  on  the  application  of  heat. 

('1831 .)  In  the  rhubarbs,  the  astringent  principles  so  prevalent  in  the  Coccolobte 
and  Polygona  become  blended  with  a cathartic  one,  of  which  an  anticipation 
appeared  in  P.  aviculare.  The  roots  or  root-stakes  of  all  the  species  of  Rheum 
[§  1773,  b],  are  more  or  less  purgative,  but  that  which  allords  the  true  officinal 
rhubarb  is  even  now  not  decidedly  known.  It.  Rhabarbarum,  It.  Rhaponticum, 
R.  palmatum,  and  others,  have  been  in  turn  referred  to  : and,  besides  the  proba- 
bility that  some  of  the  reputed  species  are  only  varieties,  it  is  not  unlikely  that  the 
roots  of  more  than  one  may  be  the  rhubarb  of  different  countries.  Indeed,  two  or 
more  which  have  been  cultivated  in  England  afford  roots  the  medicinal  proper- 
ties of  which  are  equal,  or  very  little  inferior  to  the  drug  of  foreign  growth.  (Vid. 
Med.  Bot.  25, 117.) 

The  cathartic  powers  of  the  rhubarbs  is  believed  to  depend  on  a peculiar  proxi- 
mate principle  called  Rhubarbarin ; this  is  however  blended,  and  its  action 
modified,  by  the  bland  fecula  and  astringent  matters  with  which  it  is  combined. 
Oxalic  acid  is  also  found  in  rhubarb  in  the  form  of  oxalate  of  lime. 

The  leaf-stalks  of  several  species  are  now  commonly  grown  for  the  purpose  of 
making  early  spring-tarts,  and,  from  their  succulence  and  mild  acidity,  they  form 
very  agreeable  forerunners  of  our  earliest  fruits. 

(1832.)  The  numerous  species  of  dock  and  sorrel  are  sometimes  included  in  a 
single  genus  ( Rumex ),  and  sometimes  distributed  into  two  or  three  genera  or 
subgeneric  groups,  viz.  Oxyria,  the  mountain-sorrel,  Acetosa,  the  common  sorrel, 
and  Lapathum  or  Rumex,  the  dock. 

(1833.)  Rumex  is  a word  of  doubtful  origin;  by  some  etymologists  it  is 
thought  to  own  a common  root  with  rumen  and  ruma,  whence  the  adjective 
terms  ruminal,  fig-tree,  and  ruminating,  beasts ; and  such  a signification  would 
be  descriptive  of  many  of  the  species  which  yield  indifferent  fodder,  and  of  a few 
that  abound  in  acid  juices,  which,  when  sucked,  alleviate  thirst. 

(1834.)  The  docks  are  slightly  purgative,  and  one  species  (R.  alpinus ),  is 
called  ‘ Monk's  Rhubarb,’  and  acts  like  the  true  drug,  but  must  be  administered 
in  larger  doses.  The  root  of  R.  crispus  is  said,  in  the  form  of  decoction  or  oint- 
ment, to  cure  the  itch ; and  the  powdered  roots  of  R.  obtusifolius,  from  being 
astringent,  form  an  excellent  dentifrice.  Several  others  have  also  from  time  to 
time  been  used  in  medicine,  but,  on  account  of  their  general  inertness,  they  are 
now  discarded.  Indeed,  R.  Patientia  seems  to  have  been  wittily  named  from  the 
length  of  time  it  took  to  cure  diseases,  and  the  exemplary  patience  required  in 
those  who  recovered  under  its  administration.  This,  as  well  as  R.  sanguineus 
and  others,  have  been,  and  still  are,  used  on  the  continent  as  spinach,  and,  when 
mixed  with  the  leaves  of  R.  acetosa,  a pleasant  dish  is  formed.  The  true  sorrel, 
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R.  acetosa  or  Acetosa  pratensis,  has  long  been  cultivated  as  a salad.  It  forms 
an  agreeable  and  wholesome  sauce  with  fish  and  other  alkalescent  food. 

(183A.)  Oxyria,  the  mountain-sorrel,  is  one  of  the  most  acid  of  the  whole.  It 
is  a curious  plant,  so  combining  the  characters  ol  contiguous  genera,  that  before 
it  was  well  defined  by  Brown  as  the  type  of  the  genus  Oxyria,  it  was  considered 
a Rheum  by  Wahlenberg,  and  a Rnmex  by  Linneus. 

(1836.)  Calligonum  is  interesting  from  the  peculiar  modification  of  its  foliage, 
the  joints  giving  rise  to  curious  green  excrescences  instead  of  ordinary  leaves. 
C.  Pnllasia  is  a native  of  Siberia,  and  grows  in  the  sandy  deserts  bordering  the 
Caspian  Sea.  The  Kalmucs  eat  its  fruit,  which  is  acid,  and  fumigate  their  eyes 
when  sore  with  the  smoke  of  the  burning  stalks.  The  root  when  cut  across 
exudes  a gum  analogous  to  gum  tragacanth,  a small  quantity  of  which  lorms  a 
very  thick  mucilage  with  water. 

C 1 837. ) The  Eriogona  are  handsome  plants,  but  are  chiefly  remarkable  as 
being  on  the  confines  of  the  group,  and  deviating  from  the  general  characters  of 
the  Polygonacea,  by  having  the  joints  thickly  set  with  a s Iky  or  woolly  produc- 
tion instead  of  ocreate  stipules.  Here  likewise  the  albumen  is  scanty,  as  if  in 
anticipation  of  its  absence  in  the  following  groups. 

(1838.)  The  beautiful  Begonia  has  usually  been  included  among  the  Polygona- 
cea., or  referred  to  their  immediate  vicinity.  Bonpland  has  made  it  the  type  of  a 
separate  group,  the  location  of  which  is,  however,  as  undecided  as  was  that  of  the 
genus.  The  Begoniacece  have  many  characters  in  common  with  the  Polygona- 
ce;e,  and  were  it  not  for  their  inferior  germen,  straight  embryo,  and  fleshy  albu- 
men, they  might  be  included  in  the  same  section.  Baitling suggests  a relationship 
with  the  Cucurbitacea,  to  the  neighbourhood  of  which  they  cannot  however 
with  propriety  be  referred.  Until  their  affinities  are  more  clearly  made  out  it 
may  be  most  convenient  to  leave  them  near  the  Polygonacea,  with  which  they 
agree  in  qualities  and  habit,  although  not  to  include  them  in  the  same  section, 
for  it  must  be  confessed  that  if  attached  to  the  Rumicina,  they  could  not  but  be 
regarded  as  a non-conforming  type,  notwithstanding  their  similitude  is  great. 

EUPHORBINiE. 

(1839.)  Euphorbus,  physician  to  Juba,  king  of  Mauritania, 
lias  received  a greater  reward  than  that  which  his  sovereign  so 
liberally  bestowed,  by  having  had  dedicated  to  his  memory  a 
large  and  important  genus,  one  species  of  which,  Euphorbia  anti- 
quorum, he  was  the  first  to  use  successfully  in  medicine.  The 
Euphorbia;  and  their  immediate  associates,  which  are  not  more 
intimately  allied  by  their  organs  of  fructification  than  they  are 
diversified  in  those  of  vegetation,  form  an  extensive  and  very 
natural  group  of  plants,  comprehending  from  1500  to  ‘2000 
species,  which  are  collectively  denominated  the  EuphOrbiaCe;e. 

(1840.)  Whether  this  large  type  should  stand  alone,  or  whether 
any,  and  what  others,  should  be  associated  in  the  same  section 
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with  it,  are  points  not  irrevocably  settled : and  even  its  location 
among  the  Querneales,  of  which  it  is  here  considered  a border 
group,  has  been  by  some  disputed,  on  account  of  the  occasional 
development  of  petals,  rendering  the  plants  on  this  neutral 
ground  dichlamydeous,  and  well-marking  the  transition  from  this 
order  to  the  next. 

(1841.)  The  Empetracete,  including  Empetrum,  the  crowberry,  are  considered 
by  Dou  as  intermediate  between  the  Euphorbiacea.  and  the  following  types;  and 
evidence  is  not  wanting  to  shew  that  the  Begoniaccce,  an  aberrant  group  ex- 
cluded from  the  Polygonacei e,  form  a similar  connecting  link  with  those  preced- 
ing. For,  although  in  habit,  in  their  organs  of  vegetation,  and  even  in  properties, 
the  Begonias  are  evidently  connected  with  the  Polygonacem,  still  in  their  organs 
of  fructification  they  depart  so  much  from  the  normal  characters  of  the  Rumicina, 
that,  as  Bartling  observes,  even  the  types  which  bear  the  greatest  similitude  “ iu- 
numeris  notis  ab  illis  recedunt.”  Some  of  these  deviations  from  the  Polygona- 
ceie  are  evidently  approximations  to  the  Enpkorbiacee,  such  as  the  constantly 
diclinious  flowers,  the  inflorescence  in  dichotomous  cymes,  the  stamineous  and 
pistilline  flowers  being  concentrically  disposed,  so  that,  as  in  the  mis-called  com- 
pound flowers,  a disk  and  radius  may  be  traced.  The  stamens  likewise  are  in 
both  often  monadelphous,  though  often  free ; the  structure  of  the  anthers  and 
their  dehiscence  is  also  the  same,  and,  notwithstanding  the  variance  in  position  of 
the  germen,  it  being  inferior  in  the  Begoniacea.  and  superior  in  the  Euphorbia- 
cece , still  its  3-fold  development  and  central  placentas,  are  points  of  considerable 
importance.  But  furthermore,  besides  the  fruit  being  capsular  and  3-celled, 
the  seeds  have  a fleshy  albumen,  the  embryo  is  straight  and  axile,  and  the  radicle 
turned  towards  the  hilum. 

(1842.)  These  considerations  form  therefore  strong  inducements  to  associate 
the  Begoniaeca.  as  well  as  Eiupetraceat  in  a common  section  with  the  Euphor- 
biacea,  which,  from  the  latter,  as  the  most  important  and  best  known  group,  may 
be  called  the  Euphorein.e  : for  the  segregation  sought  in  the  types  or  natural 
families  is  not  the  less  decided  by  their  collective  distribution  into  sections ; as 
sectional  alliances  are  only  formed  on  the  more  general  similitude,  and  do  not  in 
any  way  lessen  or  impair  typical  distinctions. 

(1843.)  The  Euphorbince  are  a- mono-  or  dichlamydeous  Rosares, 
with  monoclinious  flowers,  the  perianth  usually  free,  and  imbricate 
in  aestivation,  the  ovary  3-celled  (rarely  2,  or  more),  and  the 
albumen  fleshy,  and  including  the  straight  axile  embryo. 

(1844.)  Beooniacea;.  The  Begoniacea.  are  semi-succulent  herbaceous  plants, 
or  under-shrubs,  with  non-lactescent  juices.  The  stems  and  branches  are  nodoso- 
articulate  and  round,  the  leaves  alternate,  petiolate,  simple,  and  oblique  at  the 
base,  with  free,  deciduous,  membranaceous  stipules. 

The  flowers  are  monoecious,  disposed  in  dichotomous  axillary  cymes,  the  cen- 
tral ones  being  stamineous,  and  those  in  the  circumference  pistil  line.  The 
bractese  and  hracteolae  are  membranaceous,  and  the  perianth  coloured,  the  two 
inner  sepals  being  smallest.  The  stamens  are  many,  either  free  or  monadelphous. 
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and  the  anthers  2-c.elled  and  extrorse,  with  a longitudinal  dehiscence.  The 
ovarium  is  inferior,  formed  of  3 compressed  connate  carpels,  winged,  and  3- 
celled,  with  two  multiovulate  trophosperms  in  each  locule.  The  styles  are  3, 
very  short,  and  the  stigmas  lobed.  The  fruit  is  capsular,  crowned  with  the 
marcescent  perianth,  and  3-celled,  with  dorsal  wings.  1 he  dissepiments  are  very 
thin  and  narrow,  the  placentae  spongy  and  double,  the  seeds  many,  small,  and 
exarillate  with  their  transparent  reticulate  testae.  The  albumen  is  fleshy,  of 
the  same  shape  as  the  seed,  and  the  embryo  with  a round  radicle  turned  towards 
the  bilum. 


A. 


Begonia  discolor. 

a.  Branch  with  leaves  and  flowers,  shew- 
ing the  dichotomous  inflorescence. 

(«)  Stamineous  flower  isolated. 

(6)  Pistilline  one,  both  shewing  the  2 
smaller  inner  pieces  of  the  perianth. 

(d)  Side  view  of  pistilline  flower,  to  shew 
the  inferior  germen  with  its  3 dorsal  wings. 

(c)  Ditto  of  the  fruit. 

( e ) Transverse  section  of  fruit,  to  shew 
the  3-celled  many-seeded  ovary’. 

(/)  A seed  enlarged,  to  shew  the  stri- 
ated testa. 

(g)  Section  shewing  the  straight  embry  o 
and  fleshy  albumen. 


(1845.)  Hence,  differentially  considered,  the  Begoniacea  are  monochlamy- 
deous  Querneales,  with  simple  alternate  leaves,  and  scarious  stipuhe,  superior 
coroliaceous  perianth,  monoecious  flow'ers,  a 3-celled  3-w’inged  ovarium,  and  in- 
definite seeds  with  striated  testae : or,  in  fewer  words,  Euphorbinee  with  inferior 
ovaries. 

(1846.)  Like  the  Polygonaceec  the  Begonias  are  astringent  plants,  some 
being  slightly  acid,  and  others  slightly  bitter.  B.  grandiflora  and  tomentosa  are 
employed  in  Peru  as  styptics.  In  Brazil  the  leaves  of  B.  cucullata,  biden- 
tata,  hirtella,  spathulata,  and  others,  are  eaten  w'hen  cooked  as  greens,  under 
Ihe  name  of  Ervo  do  Sapo.  The  roots  of  B.  obliqua  are  reputed  to  be  slightly 
purgative,  and  the  plant  is  sometimes  known  as  ‘ Wild  Rhubarb.’  The  chiel 
value  of  the  Begonias  is,  however,  as  ornamental  flowers  of  easy  culture. 

(1847.)  Kupiioiuuace/’e.  The  Euphorbia  and  their  typical  allies  are  trees, 
shrubs,  or  herbaceous  plants,  with  round  or  irregularly  angled  stems  and  branches, 
and  often  acrid  lactescent  juices. 

The  leaves  are  alternate,  rarely  opposite,  simple,  with  or  without  stipuhe,  and 
sometimes  abortive  or  latent  in  the  succulent  stems. 
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The  flowers  nre  separated,  monoecious  or  dioecious,  disposed  in  racemes  or 
cymes,  rarely  solitary,  and  sometimes  surrounded  by  an  involucrum. 

The  perianth  is  either  double,  single,  or  wanting.  The  calyx,  when  present, 
lobed  and  free,  beset  internally  with  various  glandular  or  scaly  appendages,  the 
petals  when  developed,  alternate  with  the  lobes  of  the  calyx,  and  equal  to  them 
in  number,  rarely  more.  The  stamina  are  definite  or  indefinite,  the  filaments 
free  or  monadelphous,  the  anthers  exappendiculate  and  2-celled,  with  a longitu- 
dinal dehiscence.  The  germens  free,  formed  of  (seldom  2,  or  more  than)  3 car- 
pels, connected  by  a central  axis,  and  either  sessile  or  pedate.  The  styles  when 
developed  equal  in  number  to  the  carpels,  and  either  free  or  connate,  and  the 
stigmata  distinct  or  lobed. 


u±  JJ  C' 


a Euphorbia  officinarum.  (a)  Capitulum  of  flowers.  (b)  Ditto 
opened,  to  shew  the  pedicelled  pistilline  flower  in  the  centre,  surround- 
ed by  a whorl  of  stamineous  ones,  (e)  Section  of  the  3-celled  fruit. 

b.  Hippomane  Mancinella.  (a)  Stamineous  flower.  ( b ) Pistilline 
one.  (c)  Transverse  section  of  the  fruit.  (cl)  Section  of  the  seed, 
shewing  the  straight  embryo  included  within  the  albumen.  (e)  The 
embryo  isolated. 

c.  Ricinus  communis.  (a)  A pistilline  flower  shewing  perianth, 
germen,  styles,  and  stigmata.  ( b ) The  fruit.  (c,  cl)  Front  and  side 
views  of  the  seed,  shewing  its  caruncle. 


The  fruit  consists  of  2-3  or  more  dry  cocca,  dehiscing  elastically  and  separat- 
ing from  their  common  axis.  The  cells  are  1-2-seeded,  the  seeds  pendulous  and 
carunculate,  the  albumen  oily  and  lleshy.  The  embryo  straight,  axile,  in- 
cluded within  the  albumen,  the  cotyledons  flat  and  foliaceous,  and  the  radicle 
superior. 

(1848.)  Hence,  differentially  considered,  ihe  Euphorbiaces.  are  lactescent 
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Eupborbinee,  with  variable  perianths,  definite  pendulous  seeds,  carunculate  testae, 
oily  albumen,  flat  cotyledons,  and  superior  radicle. 

(1849.)  The  spurge  ( Euphorbia ),  the  nettle-spurge  (Acalypha),  the  man- 
chineel  ( Hippomane ),  the  castor  oil-plant  ( Ricinns),  the  xylophyl  ( Phyllanthus ), 
and  the  box  (Burns),  with  their  numerous  respective  allies  included  in  this 
extensive  group,  are  distributable  into  2 or  6 subtypes  : the  Euphorbida  and 
Buxidee.  These  two,  which  are  most  distinctly  characterized,  are  again  divisible, 
the  former  into  four,  the  latter  into  two  conventional  groups. 

(1850.)  The  Euphorbida  include  all  the  uniovulate  Euphorbiacese. 

Some  of  which,  like  the  Euphorbia,  have  the  flowers  monoecious,  apetalous, 
and  involucrate  ; these  are  called  the  Euphorbea. 

Others,  like  the  Manchineel,  have  the  flowers  apetalous,  spicate,  with  large 
bracteee,  and  the  stamens  definite  ; these  are  called  the  Hippomanea. 

Others,  like  the  Acalypha.,  have  the  flowers  apetalous,  subracemose,  or  in 
crowded  spikes,  and  the  stamina  either  definite  or  indefinite  ; these  are  called  the 
Acalyphea. 

Others,  like  the  Castor  oil-plant,  have  the  flowers  often  corollaceous,  col- 
lected into  panicles,  racemes,  or  spikes,  and  the  stamina  either  definite  or  inde- 
finite ; these  are  called  the  Ricinea. 

(1851.)  The  Buxida  include  all  the  2-seeded  Euphorbiacea. 

Of  which  some,  like  the  Phyllanthi,  have  the  stamina  definite,  and  arising 
from  the  centre  of  the  flower,  the  inflorescence  being  in  tufts,  fascicles,  or  sub- 
solitary; these  are  called  the  Phyllunthcee. 

While  others,  like  the  Box,  have  the  stamina  definite  and  arising  from  below 
the  rudiment  of  an  abortive  pistil ; these  are  called  the  Buxea. 

(1852.)  These  minor  divisions  are  occasionally  useful,  but  their  characters  are 
sometimes  doubtful,  and  the  subtypes,  which  are  easily  determinable,  are  sufficient 
for  all  ordinary  purposes. 

(1853.)  Euphorbida.  The  structure  of  Euphorbia,  the  typical  genus  of  this 
group,  was  long  very  much  misunderstood,  and  it  is  as  it  were  but  yesterday  that 
a rational  account  of  its  organs  of  fructification  has  been  given.  Formerly  the 
flowers  were  supposed  to  be  united,  and,  from  the  number  arranged  in  a radius 
round  the  pistil,  situated  in  the  disk,  the  genus  was  referred  to  the  eleventh  class 
in  the  Linnean  artificial  scheme  (Dodecandria),  while  other  plants  closely  con- 
nected with  the  Euphorbia*  were  known  to  have  separated  flowers,  some  belong- 
ing to  the  class  Moncecia  and  some  to  Dioecia,  as  Croton,  Mercurialis,  <fcc. 

Jussieu  indeed  was  far  from  being  satisfied  with  the  ordinary  explication  of 
the  flowers  of  the  Euphorbia ; but  it  was  reserved  for  Dr.  Brown  to  prove  that 
what  had  been  mistaken  for  a single  monoclinious  flower  is,  in  truth,  like  the  mis- 
called compound  flowers,  a collection  of  twelve  or  more  monandrous  naked 
florets,  arranged  in  a radius  or  circumference,  and  surrounding  a single  tri- 
pistilliferous  central  flower,  which  forms  the  disk.  The  inflorescence  being  in 
some  measure  analogous  to  that  of  Begonia  with  the  disposition  reversed,  for 
there  the  discal  flowers  are  stamineous  and  the  radial  ones  pistilline,  represent- 
ing the  capitula  of  the  composite,  in  the  order  Polygamia  Necessaria  oi  the 
class  Syngenesis,  of  Linneus. 

In  the  Euphorbiae  the  involucre  are  so  highly  developed,  that  neither  calyx  nor 
corolla  are  evolved  ; their  rudiments  may,  however,  be  sometimes  traced  at  the 
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articulation  of  the  stamens  with  their  pedicels;  and,  notwithstanding  the  abortion 
of  perianth,  nectaries  are  present  in  the  form  of  lobulated  or  beautifully  crescent- 
shaped glands,  alternating  with  the  lobes  of  the  involucrum.  In  contingent 
genera  they  are  one  or  both  present ; so  that  it  would,  to  a fanciful  imagination, 
seem  as  if  nature  had  purposely  developed  the  involucra  in  excess,  as  a mean  of 
suppressing  the  calyx  and  corolla,  and  thus  establishing  more  strongly  by  this 
transitional  group  the  connexion  of  the  present  with  the  succeeding  order.  For 
here  in  the  same  type  are  found  both  apetalous  and  polypetalous  plants,  nay,  even 
di-  mono-  and  a-  cblamydeous  genera. 

This  metastatic  development  causing  the  suppression  of  certain  organs  by  the 
exuberant  production  of  others,  is  still  further  exemplified  in  the  genus  Euphor- 
bia ; for  as  in  E.  Characias,  Helioscopia,  and  Amygdaloid.es,  the  floral  integu- 
ments abort  from  the  excessive  evolution  of  the  involucra,  so  in  others,  as  the 
torch-weeds  (E.  officinaruin,  enneagona,  polygonn,  &c.,)  the  entire  foliage 
becomes  latent  in  an  enlarged  and  succulent  stem ; and  the  stipules,  instead  of 
being  foliaceous,  are  reduced  to  the  state  of  prickles.  These  changes  are  ex- 
traordinary, and  as  occurring  in  different  species  of  the  same  genus  it  would  be 
an  interesting  task,  but  the  digression  would  here  be  out  of  place,  to  trace  the 
gradual  wane  of  the  leaves  from  the  most  foliaceous,  to  the  utterly  aphyllous 
species. 

(1854.)  Euphorbidte.  Upwards  of  200  species  of  Euphorbia  are  enumerated 
in  Sprengel's  catalogue,  but,  according  to  Merat  and  Lens,  the  genus  includes 
about  400.  Many  of  them  are  grotesque  and  curious  looking  plants,  well 
worthy  cultivation,  at  least  for  their  strange  appearance,  if  not  for  their  beauty. 
They  are  all  lactescent,  and  their  milky  sap,  which  contains  more  or  less 
caoutchouc,  is  so  acrid  that  it  will  redden  or  even  blister  the  skin,  and  is  used  to 
destroy  callosities,  whence  many  species  are  called  ‘wart-worts.’  Dioscorides 
states  that  in  old  practice  this  juice  was  dropped  into  the  eye  to  remove  opacity 
of  the  cornea,  and  also  into  wounds  to  destroy  the  venom  of  the  scorpion.  It 
is  purgative  and  emetic,  if  taken  internally  in  small  doses,  and  the  concrete  juices 
of  several  species  form  the  gum  resin  of  medicine  called  ‘ Euphorbiumd 

The  seeds  yield  a purgative  oil,  and  all  parts  of  the  plants  possess  acrid  and 
active  properties,  similar  to  those  of  the  sap,  but  they  are  perhaps  most  power- 
fully concentrated  in  the  roots  of  the  succulent  and  perennial  species;  and 
especially  in  those  which  are  the  natives  of  warm  countries.  In  Africa  and  Asia 
the  leafless  euphorbia:  are  often  planted  as  hedges,  and  most  protective  fences  they 
form,  their  sturdy  stems,  prickly  branches,  and  acrid  juices,  almost  defying  the 
passage  of  man  or  beast.  During  the  wars  in  Hindostan  such  hedges  were 
more  feared  by  our  troops  than  chevauoc  de  frise,  for  soldiers  not  only  got  their 
flesh  torn,  but  the  wounds  were  filled  with  the  burning  sap ; and  when  cavalry 
regiments  were  forced  through  them,  the  horses  became  ungovernable. 

A species  oi  Cacalia  (C.  anti-euphorbium),  enjoys  the  reputation  of  being 
able  to  remove  the  untoward  effects  which  follow  the  internal  administration  of 
eupborbium,  or  the  irritation  consequent  on  its  external  use. 

(1855.)  Euphorbiurn  is  principally  obtained  from  three  species,  viz.  E.offici- 
narum,  E.  Canariensis,  and  E.  antiquorum,  the  latter  of  which  alone  was  sup- 
posed by  the  ancients  to  yield  their  drug.  This  gum  resin  is  useful  as  a 
rubefacient  to  assist  the  action  of  cantharides. 
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(1856.)  The  sap  of  E.  capitata  is  esteemed  in  Brazil  as  an  application  to  serpent 
wounds,  and  that  of  our  indigenous  E.  Helioscopia,  and  other  species,  is  also  used 
by  the  peasants  as  a caustic  for  the  bites  of  vipers.  In  India,  the  sap  of  E.  capitata 
is  applied  to  apthous  eruptions. 

(18.)'.)  E.  cor  o Hat  a and  Cyparissias  are  both  emetic  and  purgative  : the  former 
is  used  in  North  America  to  evacuate  the  collected  fluids  in  dropsies;  and  the 
powder  of  its  root  is  said  by  Drs.  Kean  and  Coxe  to  be  a very  serviceable  me- 
dicine, and  that  of  the  latter,  in  doses  of  8-15  or  20  grains,  will  produce  very 
copious  evacuations.  In  some  of  the  French  provinces  it  is  called  “ rhubarbe 
des  pauvres,”  for  which  drug,  however,  it  is  a miserable  substitute,  for  La  Motte 
mentions  a case  in  which  a woman  was  killed  by  its  administration.  When 
eaten  in  any  quantity,  it  is  poisonous  to  sheep  and  other  animals,  as  is  also  E. 
genistoides,  the  feeding  upon  which  is  often  followed  by  a fatal  dysury. 

(1858.)  E.  heptagona,  an  Ethiopic  species,  is  a violent  poison,  and  its  juice  is 
said  to  be  used  by  the  Africans  to  anoint  their  arrows  and  spears,  so  as  to  render 
the  wounds  inflicted  mortal. 

(1759.)  E.  ophthalmica  has  received  its  name  from  the  employment  of  its  juice, 
perhaps  on  the  same  principle,  although  unconsciously,  by  the  natives  in  Rio 
Janeiro,  as  the  lunar  caustic  unguent  has  been  so  successfully  used  here  in  the 
treatment  of  ophthalmia. 

(1860.)  Some  of  the  less  acrid  Euphorbia,  as  Peplus  and  Lathyris,  might,  if 
other  cathartics  failed,  be  safely  used.  The  former  is  said  to  act  without  pro- 
ducing nausea,  and  the  latter  is  frequently  taken  on  the  continent,  the  dose  being 
from  12-15  of  its  seeds.  The  cathartic  properties  of  the  seeds  reside  in  an  oil 
which  is  abundant  in  their  fleshy  albumen,  and  which,  when  expressed,  exhibits 
the  same  qualities  as  the  entire  seeds,  but  in  a more  concentrated  form,  the  dose 
being  from  4-8  drops  : so  that  it  might  become  a cheap  substitute  for  the  oil  of 
the  Croton  Tiglium.  The  seeds  yield  from  44-52  per  cent,  of  this  purgative  oil, 
and,  according  to  Merat  and  Lens,  it  may  be  prepared  at  so  moderate  an  expense 
that  enough  might  be  bought  for  five  sous  to  cleanse  tb e primes  via  of  about  100 
patients.  Notwithstanding  their  acridity  the  seeds  of  E.  Lathyris  are  not  unfre- 
quently  pickled  instead  of  capers,  and  eaten  as  a sauce  with  meat,  whence  it  has 
been  called  the  caper-spurge.  Such  diet  can  scarcely  be  considered  safe  or 
wholesome,  although  the  process  of  pickling  will  lessen,  and  perhaps  may  remove, 
the  more  active  principles : indeed,  the  ancients  were  accustomed  to  steep  the 
Euphorbia  in  vinegar,  and  to  expose  them  to  heat,  in  order  to  moderate  their 
acrimony. 

(1861.)  E.  dulcis  and  edulis  are  less  acrid  than  most  of  their  allies,  and  in 
Cochin-china  the  leaves  of  the  latter  are  dressed  and  eaten  with  other  green 
vegetables ; and  we  are  told  that  formerly  it  was  the  practice  to  mix  the  leaves 
of  Euphorbia  with  common  potherbs,  in  order  to  render  them  cathartic,  and 
thus  to  take  physic  and  food  together. 

(1862.)  The  slipper-spurge,  Pedilanthus padifolius,  is  used  in  the  West  Indies 
as  an  emetic,  and  its  root,  which  is  given  in  doses  of  12-15  grains,  is  called  St. 
Domingo  ipecacuanha. 

(1863.)  Hippomanea.  The  Hippomane  of  the  Greeks  was  an  Arcadian  plant, 
said  to  have  the  power  of  making  horses  mad.  It  was  not  improbably  a species  of 
Euphorbia,  the  acrid  juices  of  which,  flowing  into  the  wounds  inflicted  by  the 
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thorns  would  render  most  beasts  outrageous,  and  therefore  must  not  be  mistaken 
for  the  poisonous  distillation  from  raging  mares,  as  described  by  Virgil,  in  his 
third  Georgic. 

(1864.)  The  modern  Hippomane  is  the  maiichineel  tree,  a very  acrid  and 
deleterious  plant,  but  the  poisonous  properties  of  which  have  been  much  exag- 
gerated. Jacquin  and  Ricord  have  shewn  that  the  notion  formerly  prevalent  of 
the  shade  or  exhalations  from  the  tree  being  deleterious,  is  untrue,  for  they 
remained  under  its  shadow  for  several  hours,  and  even  passed  through  extensive 
forests  of  manchineel  trees  without  being  injured.  The  sap  which  exudes  when 
the  boughs  are  cut  or  broken,  is,  however,  very  acrid  ; it  will  blister  and  sphacelate 
the  skin,  and,  if  inserted  into  wounds,  cause  death.  The  timber  is  beautifully 
variegated  with  brown  and  white,  and  capable  of  receiving  a high  polish ; but 
before  the  trees  are  felled  fires  are  usually  lighted  round  them,  to  inspissate  the 
sap,  and  render  the  hewer’s  occupation  less  dangerous  ; for,  eveD  when  the  juices 
are  not  applied  in  sufficient  quantities  to  produce  death,  they  cause  intense  pain, 
likened  to  the  burning  of  a red-hot  iron.  This  led  to  the  cruel  practice  men- 
tioned by  Merat  and  Lens,  as  having  prevailed  in  the  French  colonies,  of  the 
slave-drivers  steeping  their  scourges  in  manchineel  juice  before  they  flogged  the 
negToes.  When  such  enormities  are  perpetrated  by  the  masters  the  sequel  can- 
not excite  surprise ; for  further  on,  we  are  told  that  the  poisonous  juice  and  fruit 
of  the  manchineel  have  been  mixed  by  the  slaves  in  coffee  to  release  themselves 
from  their  oppressors.  M.  Ricord  states,  from  much  experience,  that  the  usual 
antidotes  against  this  poison  are  ineffectual,  and  that  the  only  remedy  he  found 
ol  use  was  an  emulsion  made  from  the  seeds  of  the  Nhandirhoba,  ( Feuilheu 
scandens ) , and,  when  the  dose  of  manchineel  had  not  been  very  large,  this 
lessened  and  removed  its  effects. 

(1865.)  The  fruit  of  the  manchineel  is  very  poisonous,  at  least  to  warm- 
blooded animals.  Travellers  affirm  that  those  seeds  which  fall  into  the  sea  are 
eaten  by  fish  with  impunity,  and  that  land-crabs  gather  round  the  trees  in  vast  num- 
bers to  feed  upon  them  ; and  that  although  not  destroyed  themselves,  their  flesh  is 
injurious  to  man.  Jacquin,  however,  suspects  the  truth  of  the  relation,  and 
probably  the  belief  ol  crabs  eating  the  fruit,  may  have  arisen  from  its  being  used 
by  the  negroes  to  cure  a troublesome  tumour  on  the  foot  to  which  they  are  sub- 
ject, and  which  by  the  French  colonists  has  been  called  le  crabe. 

(1866.)  Exctzcaria  is  another  very  poisonous  genus  ; itsjuicesare  so  acrid,  that 
if  applied  to  the  eyes  the}'  cause  blindness,  whence  its  name.  Even  the  smoke  of 
E.  agallocha,  which  aflords  one  of  the  aloe-woods , will  produce  very  serious  in- 
jury. Rumphius  relates,  that  some  sailors  sent  on  shore  to  cut  wood  accidentally 
l ubbed  their  eyes  when  their  hands  were  wetted  with  its  sap,  became  blind,  and 
ran  about  distracted  like  madmen. 

(1867.)  Hura  crepitans  is  the  sand-box,  or  monkey’s  dinner-bell,  as  it  is 
sometimes  called,  from  the  noise  which  is  made  by  the  elastic  dehiscence  of  its 
capsules.  The  seeds  ol  this  plant,  although  acrid  and  injurious  to  man,  are  said 
to  be  less  so,  or  not  at  all,  to  certain  animals,  as  for  example  to  dogs  and  monkies, 
who,  by  the  cracking  of  the  capsules,  are  summoned  to  their  repast.  Its  sap  contains, 
like  that  of  the  Exc&curue  and  other  Enphorbiaceie,  caoutchouc,  and  is  very  acrid. 

(1868.)  1 he  tallow  tree  ol  China  is  a species  of  Stillingia,  named  after  the 
celebrated  Shttingjleet . The  oil  expressed  from  the  seeds  of  S.  sebifera  hardens 
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on  exposure  to  cold,  to  the  consistence  of  suet  or  common  tallow,  and,  by  boiling, 
it  becomes  as  hard  as  bees’-wax. 

(1809.)  The  seeds  of  Omp  halva  diandra  and  triandra  are  eatable  by  man;  in 
Guiana  and  St.  Domingo  they  are  substituted  for  nuts.  A useful  oil  is  also 
extracted  from  them,  and  the  sap  of  the  stem  yields  caoutchouc. 

( 1 870.)  Commia  Cuchinchinensis  yields  a white  tenacious  gum-resin  that  is  both 
emetic  and  cathartic,  and  which  is  said  to  be  useful,  when  cautiously  administered, 
in  dropsy.  Sapium  aucuparium  is  reputed  to  be  so  poisonous,  that  its  fumes 
alone  will  cause  swelling  of  the  nostrils  and  severe  erysipelas.  But  Maprounea 
Brasiliensis,  although  an  immediate  ally  of  Sapium  and  Hippomane,  is  an  admi- 
rable stomachic.  It  is  however  devoid  of  the  milky  sap  common  to  the  poisonous 
species.  It  affords  a black  dye,  not  of  much  value,  on  account  of  its  fugitiveness. 

(1871.)  Acalyphetz.  The  nettle-spurges  (Acalypha),  are  plants  of  no  beaut}', 
and  of  little  use.  A.  indica  is  said  to  be  anthelmintic,  and  the  leaves,  when  rub- 
bed on  the  tongues  of  children,  excite  vomiting.  A.  betulina  is  mentioned  by 
Ainslie  as  an  agreeable  stomachic  in  cases  of  dyspepsia ; it  is  also  one  of  the 
many  Indian  remedies  for  cholera. 

(1872.)  Plukenetia  volubilis,  the  Sajor  baguala  of  Rheede,  is  another  of  the 
less  virulent  Euphorbiacete.  In  India  the  plant  is  cultivated  as  an  esculent  vege- 
table, and  its  leaves,  boiled  in  cocoa-milk,  are  said  to  form  a delicate  and  agreeable 
food.  According  to  De  Candolle  its  sap  affords  caoutchouc.  In  Amboyna  the 
leaves  of  P.  corniculata  are  eaten  as  potherbs.  This  genus  commemorates 
Leonard  Plukenet,  author  of  “ Almagestum,’’  and  Amaltheum,”  works  of  sin- 
gular merit,  notwithstanding  the  pompous  titles  with  which  they  are  encumbered. 

(1873.)  The  dog’s  mercury  is  a very  poisonous  plant  both  to  men  and  brute 
animals.  Sheep,  when  turned  into  woods,  oiten  suffer  from  it ; and  serious 
accidents  have  happened  from  its  being  mistaken  for  Chenopodia  and  other  pot- 
herbs. (Vide  Med.  Bot.  lxxviii.)  It  is  reported  in  many  botanical  works  to 
be  eatable  when  boiled.  This  is,  however,  an  error,  probably  arising  from  its 
being  mistaken  for  M.  annua,  or  confounded  with  a species  of  Thehgonum, 
formerly  named,  like  it,  Cynocrambe.  The  leaves  on  drying  become  of  a blue 
colour,  shewing  its  affinity  to  Crozophora  ( Croton ) tinctoria , and  from  them  a 
kind  of  indigo  may  be  procured. 

(1874.)  Mercurialis  annua  is  less  deleterious  than  the  preceding  species; 
indeed,  it  so  much  abounds  in  mucilage,  that,  w'ben  boiled,  it  is  eaten  in  some 
parts  of  Germany  as  spinach ; the  water  in  which  it  has  been  cooked  is,  however, 
rendered  cathartic  and  diuretic,  and  has  been  used  medicinally.  It  wTas  formerly 
received  into  our  Materia  Medica,  and  esteemed  as  an  emmenagogue.  Linneus 
also  speaks  of  it  as  an  anodyne.  This  species,  which  is  dioecious,  is  peculiarly 
interesting  from  the  irritability  of  its  flowers,  the  stamineous  ones  becoming 
loosened  from  their  foot-stalks  when  mature,  and  vaulting  elastically  to  the  neigh- 
bouring pistilline  plants : — a fact,  I believe,  first  noticed  by  myself  last  summer. 

(1875.)  One  species  of  Caturns,  according  to  Burmann,  C.  spicifloms,  is 
esteemed  in  India  as  a specific  in  diarrhoea,  and  also  as  an  agreeable  tonic.  The 
flowers  are  the  parts  used,  either  made  into  a conserve  or  taken  in  decoction. 
Tragia  involucrata  is  considered  an  alterative,  and  thought  to  be  useful  in  cachectic 
complaints. 

(1876.)  Ricineat.  The  Palmu  Christi  is  a well-known  plant,  a favorite  in 
gardens,  on  account  of  its  splendid  foliage  and  handsome  inflorescence,  and  still 


EUPIIOltBI  ACE.E EUPHORBID*. 


609 


more  familiar,  from  being  the  source  of  castor-oil.  The  properties  of  Ihe  Ricinus 
appear  to  claim  for  it  an  intermediate  rank  between  the  Crotons  and  Eheococci; 
the  Oleum  Ricini  being  more  active  than  the  oils  of  the  latter,  and  far  inferior  in 
energy  to  those  of  the  former,  which  are  in  some  instances  so  concentrated  as 
almost  to  deserve  to  be  considered  poisons. 

(1877.)  The  Eltzococcus  verrucosus  (Dryandra  oleifera  of  Thunberg),  yields 
oil  so  abundantly  by  expression  from  its  seeds,  that  in  the  Isle  of  France  it  is 
commonly  used  to  burn  in  lamps;  and  in  Japan,  although  a little  hot,  it  is  em- 
ployed in  cookery.  E.  Vernicia  is  equally  prolific  of  oil,  but,  on  account  of  its 
greater  acridity,  it  is  fit  only  for  lights  or  painting. 

(1878.)  Of  the  Crotons,  Tiglium,  Cascarilla,  Eleuteria,  and  gratissimus, 
are  the  most  important  species.  The  oil  procured  from  the  seeds  of  the  first 
named  is  one  of  the  most  powerful  cathartics  known  ; a quarter  of  a drop  is  a 
full  dose  for  many  persons,  and  a whole  drop,  when  genuine,  has  been  known  to 
produce  hypercatharsis.  It  is  a valuable  medicine  in  cases  of  apoplexy,  paralysis, 
and  mania ; for  a single  drop  placed  on  the  tongue,  or  a few  drops  rubbed  in  over 
the  abdomen,  will  often  evacuate  the  bowels  when  ordinary  medicines  cannot  be 
administered,  or  have  failed. 

(1879.)  The  Cascarilla  bark  of  medicine  is  the  produce  of  the  C.  Eleuteria, 
C.  Cascarilla,  and  probably  of  some  species  of  Cluytia.  It  is  an  agreeable 
aromatic  bitter,  and  deservedly  popular  as  a tonic.  C.  gratissimus  is  so  fragrant, 
that  its  leaves  are  gathered  by  the  Koras  of  the  Cape  of  Good  Hope  as  a per- 
fume ; and  both  C.  fragrans  and  C.  fragilis  are  odoriferous.  C.  Perdicipes, 
anti  syphiliticus,  campestris,  and  others,  are  alterative  and  diuretic,  and  are  con- 
sidered in  warm  countries  as  surrogates  for  mercury.  C.  hibiscifolius  yields  a 
red  juice,  which,  when  concrete,  resembles  dragon’s  blood. 

(1880.)  Crozophora  (the  old  Croton)  tinctoria  affords  the  Turnsol,  which  is 
a coloured  juice  excreted  from  the  fruit,  and  with  which  rags  are  wetted  for 
exportation.  When  wanted  for  use,  the  stained  cloths  are  steeped  in  water,  and 
jellies  ana  other  things  coloured. 

(1881.)  Aleurites  laccif era  is  one  of  the  plants  from  which  gum  lac  is  col- 
lected. The  Bancoul  or  Molucca  nuts  are  the  fruit  of  A.  ambinux.  They  are 
esculent  but  heavy,  and  not  easily  digested. 

(1882.)  CoditEum  (olim  Croton)  variegatum  is  a plant  celebrated  for  the 
beauty  of  its  foliage ; branches  are  used  by  tbe  native  Africans  as  ornaments  in 
their  fetes,  and  also  at  their  funerals.  Its  root  and  bark  are  acrid  and  cathartic, 
but  its  leaves  are  mild,  and  are  said  to  be  eaten  when  young  in  soup. 

(1883.)  Anda  Braziliensis  is  the  Andaa-Cu  of  the  native  Americans,  with 
which  they  poison  or  rather  intoxicate  fish,  to  snare  them.  Its  bark  abounds  with 
a deleterious  sap,  and  of  this  the  stupifying  decoction  is  made.  The  seeds  are 
cathartic,  and  have  time  out  of  mind  been  used  in  Brazil  in  cases  of  indigestion, 
liver  complaints,  jaundice,  dropsy,  and  more  diseases  than  it  falls  to  the  lot  of  any 
one  medicine  to  be  able  to  cure.  The  albumen  is  very  oily ; and  the  oil,  when 
expressed,  is  used  by  the  Indians  to  anoint  their  bodies,  and  by  European  settlers 
to  burn,  and  for  painting : it  is  too  active  to  be  employed  as  food. 

(1884.)  The  Hyiena poison  is  the  fruit  of  Jlytenanche  globosa,  a small  Euphor- 
biaceous  plant  growing  at  the  Cape  of  Good  Hope.  The  seeds,  when  powdered, 
are  used  by  the  natives  and  colonists  to  envenom  the  carcasses  of  lambs ; and  so 
noxious  are  they,  that  the  bait  when  eaten  infallibly  destroys  the  hyaena. 
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(1885.)  Jatropha  is  an  important  genus;  its  very  name  (tarpnv  <payio),  an 
eatable  medicine,  or  food  and  physic,  implies  its  value.  One  species,  J.  Manihot, 
affords  the  celebrated  manioc  or  magnioc  of  the  negroes,  known  however  better 
as  the  cassava  of  the  West  Indies,  and  the  tapioca  of  Brazil.  This  very  mild, 
innoxious,  and  nutritious  food,  is  remarkable  for  being  the  produce  of  the  root  of 
the  Manihoc  which,  when  in  its  fresh  state,  is  highly  poisonous  ; the  juice,  with 
"hich  it  abounds,  would  iorm  a deadly  draught,  and  is  even  used  by  the  savages 
to  envenom  their  spears  and  darts.  The  deleterious  principle  is  very  volatile, 
passing  olf  from  the  roots  after  they  have  been  kept  for  thirty-six  hours,  and  im- 
mediately dissipated  by  heat.  It  may  be  obtained  by  distillation,  and  destroys 
life  in  birds  and  quadrupeds  with  symptoms  similar  to  those  produced  by  prussic 
acid,  but  that  principle  has  not  been  detected,  although,  according  to  M.  Soubeirain, 
it  smells  like  bitter  almonds.  Dr.  Fermin  says  that  half  a teaspoonful  killed  a 
large  dog  in  five  minutes,  and  a slave  condemned  to  death  was  destroyed  in  six 
minutes  by  tbe  administration  of  thirty-five  drops. 

Two  ounces  of  Cassava  will  suffice  for  a meal,  and  a pound  will  support  a man 
for  twenty-four  hours. 

(1886.)  The  physic-nuts  of  South  America  and  the  West  Indies  are  the  seeds 
of  the  Jatropha,  especially  of  Jatropha  Curcas  ; but  those  of  multifida,  &c.  are 
cathartic  likewise.  The  oil  expressed  from  the  seeds  is  very  active  if  taken 
internally,  and,  with  that  of J.  glauca,  is  considered  a good  external  application  in 
cutaneous  diseases,  and  as  a stimulating  embrocation  in  chronic  rheumatism. 
The  Chinese  make  a varnish  for  their  ornamental  works,  by  boiling  the  oil  ofJ. 
Curcas  with  oxide  of  iron. 

(1887.)  J.  elastica  (Siphonia  vel  Hevea  elastica),  is  commonly  referred  to  as 
one  of  the  chief  sources  of  caoutchouc,  the  Cahuchu  of  the  natives ; but  this  valuable 
substance  is  found  in  the  milky  saps  of  a variety  of  other  Euphorbiaceous  plants, 
as  well  as  in  the  lactescent  Artocarpaceae,  which  thus  establish  a connexion  with 
the  present  group. 

(1888.)  Buxida.  This  is  a much  smaller  subtype  than  the  preceding,  and 
contains  plants  of  much  less  general  importance. 

(1889.)  Phyllanthea.  The  Phyllanthi  have  the  same  general  properties  as  the 
other  plants  in  this  type.  They  are  active,  but  vary  in  their  acridity  and  stupify- 
ing  powers.  P.  Brusiliensis  (Conami)  and  P.  virosus  are  used  in  Guiana  to 
intoxicate  fish,  the  roots  or  bark  being  bruised  and  cast  into  the  water.  P. 
Niruri,  multiflorus,  and  maderaspatensis,  are  used  medicinally  by  the  Wittens 
of  Hindustan,  who  consider  them  tonic  as  well  as  diuretic.  P.  urinarius  is  one 
of  the  most  powerful.  P.  microphyllus  is  said  to  have  been  serviceable  in  diabetes. 
The  leaves  of  P.  rhamnoides  are  also  esteemed  as  a poultice  for  carbuncles. 

(1890.)  The  Cicccc  ail’ord  eatable  fruits,  known  as  Indian  cherries ; they  are 
cooling  and  refreshing,  but  the  seeds  are  cathartic  ; and  the  leaves,  which  contain 
an  acrid  sap,  are  both  purgative  and  emetic  : when  made  into  a decoction,  they  are 
a powerful  sudorific. 

(1891.)  Cluytia  collina  is  a poisonous  plant,  andCluytia,  now  Brodelia  spinosa, 
astringent  and  anthelmintic.  It  is  used  in  India  to  destroy  intestinal  worms  in  cattle ; 
and  it  is  said  that  beasts  will  greedily  devour  it  to  rid  themselves  of  the  parasites. 

(1892.)  Buxea.  The  roots  of  Fluggea  Leucopyrus  are  esteemed  in  Coro- 
mandel as  an  astringent : its  fruit  is  also  succulent,  and  is  eaten  by  the  poorer 
people.  The  fruit  ol  Drypetes  is  acrid,  and  inflames  the  throat  when  swallowed ; 
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and  the  leaves  of  the  common  box  are  deleterious  to  all  animals  that  feed  upon 
them  except  the  porcupine.  Camels  are  said  to  be  fond  of  them,  but  if  allowed 
to  eat  them  they  perish.  Box-leaves  are  reputed  to  possess  sudorific  powers,  and, 
made  into  a tincture,  they  formed  a once  celebrated  specific  for  intermittent  fevers. 
The  remedy  was  kept  secret  by  a German  empiric  until  purchased  by  Joseph  II. 
for  loOO  florins,  since  when  it  has  fallen  into  disuse.  The  box  is  a very  tonsile 
tree  ; and  is  a favorite  for  hedges,  formal  figures,  and  edgings.  In  the  entertaining 
letters  of  Pliny  the  Younger,  we  read  that  he  had  at  his  country-seat  box- trees 
cut  into  the  form  of  men  on  horseback,  a hunter  preceded  by  the  hounds,  various 
other  quadrupeds,  elegant  vases,  <fcc.,  and  that  one  box-tree  was  of  such  vast 
dimensions  as  to  be  cut  into  different  apartments,  in  the  centre  of  which  was  a 
verdant  saloon  with  marble  benches,  an  aquarium,  waterfall,  &c.  The  wood  is 
now  of  more  value  than  any  other  part.  It  is  firm,  hard,  smooth,  and  heavy; 
hence  well  fitted  for  the  nicer  kinds  of  turnery.  Mathematical  instruments  are 
generally  made  of  box-wood  ; combs,  chessmen,  weaver’s  shuttles,  &c.  are  turned 
from  Levantine  or  American  box,  which  for  most  purposes  is  preferred  to  that  of 
English  growth ; but  neither  of  them  are  equal  to  the  English  for  wood-engrav- 
ings, which,  since  the  modern  improvements  in  the  art,  and  the  plan  of  cutting  on 
the  end  oi  the  block  instead  of  the  lengthway  of  the  grain,  is  the  most  important 
purpose  to  which  it  is  applied. 


Empetrwn  nigrum. 

a.  Entire  plant,  shewing  its  heath-like  habit, 
simple  acerose  leaves,  and  fruit. 

(a)  Stamineous  flower. 

(It)  Pistilline  ditto,  shewing  the  single  perianth, 
(e)  The  fruit  opened  to  shew  the  several  cells. 

( d ) A seed  removed. 


(1893.)  Empetrace/e.  Empetrwn,  the  crowberry,  formerly  confounded  with 
the  Ericeae,  on  account  of  its  heath-like  habit,  has  been  made  typical  of  a small 
and  not  very  important  group,  containing  only  Empetrwn,  Corema,  and  Ceratiola, 
which  is  called  from  the  former  the  Empetraceaz. 

(1894.)  The  Empetracea  are  small  heath-like  shrubs,  with  minute  alternate 
or  subimbricate  leaves  without  stipulse,  and  acrid  aqueous  juices. 

1 he  flowers  are  axillary,  small  and  separated,  the  perianth  is  single,  3-cleft,  and 
persistent,  its  scale-like  sepals  being  imbricated  in  aestivation.  The  stamens  are 
definite  (3),  the  filaments  long  and  free,  the  anthers  2-celled  and  bursting  length- 
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wise.  The  superior  germen  consists  of  3 connate  carpels  or  a multiple  of  3, 
being  3-9-celled ; the  cells  are  uniovulate,  and  the  solitary  ovules  erect.  The 
stigmata  are  simple,  equal  in  number  to  the  cells  of  the  ovarium,  patent  and 
stellate.  The  fruit  is  fleshy,  enclosed  within  the  persistent  perianth,  3-9-celled, 
and  the  sides  of  the  cells  horny.  The  seeds  are  solitary,  ascending,  and  without 
carunculse ; the  albumen  is  fleshy  and  watery,  the  embryo  is  axile,  taper,  erect, 
and  enclosed  within  the  albumen. 

(1895.)  Hence,  differentially  considered,  the  Empetracei e are  non-lactescent 
Euphorbirue,  with  superior  ovaries,  ascending  seeds,  and  watery  albumen. 

(1896.)  Empetrum,  so  named  from  its  growing  (tv  7rtrpog)  among  stones,  is 
a very  common  plant.  E.  album  is  found  in  the  south,  and  E.  nigrum  in  the 
northern  parts  of  Europe.  In  the  Highlands  of  Scotland  children  eat  the  berries, 
but  they  are  no  very  desirable  dessert,  and  are  said  to  produce  headach  if  taken  in 
large  quantities.  Gmelin  says  that  in  Siberia  an  acid  drink  not  unlike  lemonade 
is  made  from  them,  and  the  Kamtschatdales  not  only  eat  them  with  their  fish  and 
make  them  into  puddings  with  lily-bulbs,  but  also  dye  their  clothes  of  a good 
black  colour  with  their  juice.  Otter  and  sable  skins  are  said  to  be  dyed  black 
with  crowberries.  Mr.  Neill  tells  us  that  he  saw  at  Deerness,  in  Orkney,  very 
strong  ropes,  well  calculated  for  different  purposes  in  rural  economy,  made  from 
the  shoots  of  the  crow-  or  crake-berry. 


[§  1743.] 

Piper  nigrum. 

a.  Branch  shewing  leaves  and  fruit  in 
different  stages  of  growth. 

(a)  Portion  of  inflorescence  with  flowers 
enlarged. 

(5)  Longitudinal  section  of  the  fruit. 

(c)  Transverse  ditto. 

( d ) Embryo. 


(1897.)  Although  the  Euphorbinee,  both  through  the  structure  of  the  Empe- 
traceot,  as  well  as  by  the  corollaceous  genera  of  the  Euphorbiacetz,  are  so  inti- 
mately connected  with  the  following  types,  that  they  have  sometimes  been 
arranged  in  the  same  section  and  order  with  them,  this  alliance  does  not  seem,  on 
examination,  to  be  more  intimate  than  that  established  between  other  orders  ; and 
hence,  notwithstanding  the  admission  that  no  absolute  line  of  demarcation  can  be 
drawn,  it  will  be  expedient  to  close  the  account  of  this  order  with  a synopsis  of 


OUTLINES  OF  ROSAROLOGIA 


613 


tbe  sections  nnd  types  it  comprehends,  similar  to  those  which  have  concluded  the 
histories  of  the  preceding  orders. 

(1898.)  Conspective  summary  of  the  sections,  types,  ancl  sub- 
types,  included  in  the  order  Querneales. 


Order. 


Sections. 


EUPHOBBIN/E 

(1843) 


Rumicin.e 

(1775) 


Asarin.'e 

(1756) 

PlPERIN.® 

(1739) 


QUERNEALES 
(1502-8) 


Hippurin.® 

(1720) 


Laur  fNA3 
(1662) 


U RTl  C I N JE 
(1585) 


Ulmina3 

(1572) 


Qukrcinje 

(1510) 

l 


Types, 


e Empetracece  (1094-5) 

\ Euphorbiacece  (1847-8) 
^ Begoniacece  (1844-5) 


Polygonacece  (1820-1) 
Nyctayinacece  (1814-5) 

Scleranthcicece  (1807-8) 

i 

Betacece  (1786-7) 

^ Petiveriaceee  (1777-8) 


C Nepenthacece  (1765-6) 
i Aristolochiacece  (1757-8) 

✓ ChloranthacecB  (1751-2) 

\ Piperacece  (1743-4) 

* Saururaceee  (1740-1) 

CeratophyllacecE  (1734-5) 
$ Trapacece  (1730-1) 

( Hippuridacets  (1722-3) 

s Terminaliacece  (1716-7) 
Santalacece  (1706-7) 

I PcnceacecB  (1701-2; 

J Proteaceee  (1697-6) 

^ Thymelceacece  (1688-9) 

I Hernandiacece  fl684-5) 

| Myristicacece  (1676-7) 

^ Lauracece  (1663-4) 


^ Monimiacece  (1655-6) 
Datiscacecs  (1652-3) 
UrticacecB  (1631-2) 

i 

i 

Platanacece  (1591-2) 
^ Stilayinaceai  (1587-8) 


C Aquilariacece  (1581-2) 
n Chailletiaceai  (1578-9) 
f ^ Ultuacece  (1573-4) 

^Juglandacece  (1564-5) 
j Corylacece  (1541-2) 

Betulacece  (1534-5) 
Sulicacete  (1522-3) 

1 Myricacece  (1518-9) 
Camay  inaceee  ( 1513-4) 


Subtypes. 

" Buxidce  (1851) 
Buxece  (b) 
Phyllanthece  (a) 
i Euphorbidce  (1850) 
^ Ricince  (d) 
Acalyphece  ( c ) 
Hippomanrce  (b) 
^ Euphorbece  (a) 


. Illecebridee  (181 1) 

) Pollichidce  (1812) 
t Scleranthidce  (1810) 

$ Amarantidce  (1789) 
£ Chenopodidce  (1788) 

( Phytolaccidce  (1781) 
^ Petiveridce  (1780) 

( Asaridce  (1761) 

\ Aristolochidce  (1760) 


Haloragidce  (1725) 

J Callitricliidce  (1726) 
i Hippuridce  (1727) 


Santalidce  (1711) 
t Nyssidce  (1710) 

£ Osyridce  (1709) 


Thymelidce  (1691) 
E leeagnidce  (1692) 


{ Cassythidce  (1667) 

^ Laur  idee  (1666) 

$ Atherospermidce  (1659) 
£ Arnboridee  (1658) 


l 


Lacistemidce  (1636) 
Cannabidce  (1635) 
Urticidce  (1634) 


Antiaridce  (1596) 
Artocai-pidce  (1595) 
Platanidce  (1594) 


> 

* 


Coryliance  (1540) 


? 

S 


Betuliutue  (1540) 
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ROSALES. 

(1899.)  The  second  order  of  the  Cressels  or  Rosares  includes 
all  those  exogenous  angiospermous  plants  in  which  the  floral  in- 
teguments are  double,  and  in  which  the  petals  of  the  corolla 
remain  distinct. 

Hence  the  Rosales,  differentially  considered,  are  apopetalous 
dichlamydeous  Rosares. 

They  are  thus  generally  distinguished  from  the  Querneales, 
which  are  apetalous,  and  either  mono-  or  a-chlamydeous ; as  well 
as  from  the  following  order,  the  Syringales,  in  which,  though 
the  flowers  consist  of  two  whorls  of  metamorphosed  leaves,  a calyx 
and  corolla,  the  petals  of  the  latter  are  united. 

(1900.)  The  above  definition  is  not,  however,  a universal  rule; 
for  sometimes  the  corolla  is  abortive,  and  sometimes  the  calyx  is 
nearly  obsolete : but  these  are  rare  exceptions,  both,  in  general, 
being  present  and  well  developed.  The  petals  likewise,  which  are 
normally  discrete,  occasionally  shew  a tendency  to  cohere  by  their 
edges;  a deviation  indicative  of  the  state  to  be  perfected  in  the 
succeeding  grade. 

(1901.)  The  types  and  sections  arranged  in  this  present  order  were  distri- 
buted by  Jussieu  among  his  12th,  13th,  and  14th  classes,  and  systemati- 
cally described  as  having  the  stamina  epigynous,  hypogynous,  and  perigynous, 
respectively.  Richard  and  De  Candolle,  without  much  varying  the  Jussieuan 
classes,  or  even  disturbing  the  consecutive  arrangement  of  the  orders,  have  im- 
posed names  expressive  of  their  characters  upon  each,  so  that  they  are  more 
conveniently  referred  to  than  by  their  simple  numerical  designations.  Thus  the 
polypetalous  plants  with  hypogynous  stamens,  forming  the  13th  class  of  Jussieu, 
are  called  hypopetalce  by  Richard,  and  thalamiflors.  by  De  Candolle;  and  the 
calyciflorot  of  the  last  named  botanist  include  the  12th  and  14th  classes  of  the 
former,  which  are  denominated  epipetalce  and  per ipc tala:,  by  Richard. 

(1902.)  It  might  seem  that  these  characters,  which  are  tolerably  constant, 
should  form  excellent  analytic  as  well  as  synthetic  signs.  But  it  is  found  that 
if  adhered  to  strictly,  so  us  to  become  serviceable  as  an  index,  many  plants  are 
irreducible  without  separating  them  from  others  with  which  they  are  intimately 
connected,  and  near  which  they  should  be  arranged  in  a natural  system.  Hence, 
some  ot  the  highest  authorities  have  abandoned  the  subdivision  of  the  Polypeta- 
lous Rosares  into  the  Jussieuan  classes,  and  at  once  resolved  them  into  those 
smaller  groups  ol  genera,  called  types  or  families.  But  these,  which  in  the  time 
of  Jussieu  amounted  only  to  37,  two  being  included  in  his  12th,  twenty-two  in 
his  13th,  and  thirteen  in  his  14th  class,  have  by  recent  discoveries  and  modern 
refinements  been  so  multiplied,  that  now  their  number  considerably  exceeds  a 
hundred.  This  series,  more  extensive  than  that  into  which  the  whole  vegetable 
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kingdom  was  divided  by  Jussieu,  and  containing  three  times  the  number  of  orders 
indicated  by  Linneus,  imperatively  demands  subordinate  association ; and  it  will 
be  found  that  the  numerous  types,  or  natural  groups  of  genera,  may  be  collected 
into  a few  districts  or  sections;  and  these,  although  their  number  is  not  great,  it 
seems  expedient  to  arrange  in  two  or  three  sub-orders,  equivalent  to  the  Tha/a- 
mifloree  and  Calyciflortz  of  De  Candolle,  or  the  Epi-  Peri-  and  Hypo-petal*  of 
Jussieu.  For,  as  before  explained,  the  anomalies  (?)  which  are  grave  objections 
to  such  grouping  when  given  as  a system  of  analysis,  cease  to  be  such  when  it  is 
regarded  only  as  a synthetic  scheme,  and  especially  when  another,  an  artificial 
one,  is  adopted  as  an  index. 

(1903.)  The  sections  included  in  the  order  Rosales,  and  which  are  them- 
selves formed  of  associated  types  and  genera,  are  distributable,  and  appear  to  be 
most  advantageously  distributed,  into  three  sub-orders  ; and,  as  these  are  equivalent, 
or  nearly  so,  to  those  already  mentioned  as  having  been  devised  by  Jussieu,  and  in 
part  adopted  by  De  Candolle,  the  names  devised  by  Richard  may  be  retained,  at 
least  as  synonymes  of  Myrtosat,  Angelicosee,  and  Rhaadoste,  the  terms  here  em- 
ployed, or  of  any  others  that  have  been  or  may  be  imposed. 

(1904.)  These  intermediate  groups  between  orders  and  sections,  although  not 
essential,  are  convenient  grades ; and  hence,  notwithstanding  their  abandonment 
by  some  modern  writers,  they  are,  with  certain  modifications,  introduced  into 
these  outlines,  from  a conviction  of  their  utility,  and  a firm  belief  that  they  render 
comparatively  easy  the  course  of  an  otherwise  somewhat  complex  investigation. 
And  therefore,  even  were  such  subdivisions  less  natural  than  they  really  are,  it 
would  be  expedient  to  retain  them,  and  especially  here,  at  least  as  conventional 
demarcations  of  a most  extensive  order,  which  is  remarkable,  not  only  for  the 
number,  but  also  for  the  importance  of  the  plants  it  comprehends. 

(1905.)  The  Barberry,  the  Ranunculus,  the  Water-lily,  and  the  Poppy ; the 
Rock-rose,  the  Carnation,  Geraniums,  Mallows,  Hypericums,  Rues,  Maples,  and 
Vines,  are  sectional  examples  of  the  numerous  plants  included  in  the  sub-order 
Hypopetal*  or  Rb*ados*. 

(1900.)  The  Holly  and  the  Cashew  Nut,  Pulse,  Roses,  Fuschias,  Myrtles, 
Currants,  Melons,  Saxifrages,  and  their  respective  allies,  being  peripetalous 
Rosales,  are  associated  to  form  the  sub-order  Peripetal*  or  Myrtos*. 

(1907.)  And  the  Umbelliferous  plants,  including  the  true  Umbellinee,  the 
Aralias,  and  the  Loranthinte,  form  the  sub-order  Epipetal*  or  Angelicos*. 

( 1908.)  The  terms hypopetahz,  peripetalce,  and  epipetala,  adopted  from  Richard, 
seem  to  be  preferable  as  names  of  the  sub-orders  to  those  which  have  been 
invented  by  De  Candolle;  because,  although  the  thalarniflorce  of  the  latter  writer 
are  equivalent  to  the  hypopetalee  of  the  former,  the  calyciflom  of  the  one  in- 
cludes both  the  peri-  and  epi-petalous  plants  of  the  other;  which  groups,  not  only 
out  of  respect  to  Jussieu,  but  also  from  regard  to  their  structural  peculiarities,  it 
seems  advisable  to  keep  primarily  distinct. 

(1909.)  The  peripetalous  and  hypopetalous  Rosales  are  closely  connected 
both  with  the  preceding  and  succeeding  orders ; the  Celastracete  of  the  one,  and  the 
Menispermacetz  of  the  other,  being  intimately  allied  with  the  Empetraceos  and 
Euphorbiacea  of  the  Querneales;  while  the  synsepalous  and  catapetalous  mallows 
of  the  latter,  and  gourds  of  the  former,  anticipate  the  union  of  the  corolla,  which 
i>  the  common  characteristic  of  the  Syringales.  And  furthermore,  notwithstand- 
ing the  epipetala;  are  affianced  to  the  caprifuliace*  and  the  so  called  compound 
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flowers,  they  bear  no  slight  similitude  in  their  mode  of  inflorescence,  as  well  as 
in  other  particulars,  to  the  Euphorbini z.  Indeed,  the  types  and  sections  included 
among  the  Rosales,  like  others  already  mentioned,  seem  to  pass  from  the  confines 
of  the  Querneales  to  the  limits  of  the  succeeding  order,  and  then  to  return  to  the 
point  from  which  the  circuit  commenced.  Instances  of  this  return  of  a natural 
group  upon  itself  are  frequent  in  the  vegetable,  as  well  as  in  the  animal  kingdom. 
Examples  of  it  have  been  given  in  the  algae  and  the  fungi,  and  others  might  be 
adduced  from  other  classes. 

(1910.)  Thus  the  Rosales  proceed  from  the  crowberries,  (or  empetrace*,)  in 
which  the  corolla  is  occasionally  developed  through  the  hollies  and  cashews,  the 
pulse,  roses,  myrtles,  currants,  melons,  saxifrages  and  ivies,  with  their  respective 
allies,  to  the  Loranthaceae,  which,  having  both  apopetalous  and  synpetalous 
corollce,  connect  them  with  the  Syringales;  and  then  return  from  the  confines  of 
the  succeeding  order  through  the  umbelliferae,  vines,  maples,  rues,  mallows, 
pinks,  rock-roses,  poppy-like  plants,  water-lilies,  ranunculi,  barberries,  &c.  to 
the  Euphorbiacei e,  with  which  the  Menispermaceee  are  intimately  allied. 

(1911.)  The  excursive  sections  are  peripetalous  or  calyciflorous,  and  form 
the  first  sub-order ; the  returning  ones  are  bypopetalous  or  thalamiflorous,  and 
form  the  last  sub-order ; the  second  sub-order  contains  the  umbelliferous  plants 
and  their  epipetalous  allies,  which  are  included  in  the  calyciflor*  of  De  Candolle, 
but  which  seem  to  have  been  properly  distinguished  by  Jussieu. 

(1912.)  Perhaps  this  tendency  may  account  for  the  diversity  of  opinions  that 
are  entertained  as  to  the  sequence  of  the  families  in  the  natural  system  ; for,  with- 
out presuming  to  declare  that  such  a return  is  made  by  nature,  it  may  safely  be 
affirmed  that  frequent  indications  of  it  are,  as  it  were,  accidentally  surprised,  and 
doubtless  many  more,  if  sought  lor,  might  be  found. 

(1913.)  The  sub-order  Myrtosce,  or  peripetala,  is  formed  by  the  segregation  of 
those  sections  of  the  Rosales  in  which  the  petals  and  stamens  are  exserted  from 
the  calyx  or  the  disk. 

But,  besides  the  above  chief  differential  signs,  the  calyx  is  in  general  synsepal- 
ous,  its  leaves  being  more  or  less  connected  with  each  other,  especially  towards 
the  base.  The  torus  likewise  is  adnate  to  the  inside  of  the  calyx,  or  to  the  stipe 
of  the  ovary;  and  hence  often  bears  the  stamens  and  corolla.  The  petals  are 
usually  free,  but  the  ovaries  are  either  free  or  adherent  to  the  calyx. 

(1914.)  The  torus  or  disk,  in  this  sub-order,  forms  an  admirable  morphological 
study,  as  it  is  very  varied  and  often  betrays  its  origin.  It  is  a peculiar  organ, 
appearing  to  be  an  intermediate  stage  between  the  peduncle  and  floral  envelopes, 
or  perhaps  rather,  the  floral  coverings  in  part  remaining  undeveloped;  hence  its 
union  with  the  tube  of  the  calyx  or  base  of  the  ovaries ; and  hence  also  the 
exsertion  and  apparent  rise  of  the  petals  and  stamens  therefrom. 

(1915.)  Tbe  sub-order  Angelicosa:  or  epipetalce,  is  formed  by  the  association  of 
those  few  Rosales  in  which  the  stamens  and  petals  are  exserted  from  an  epigy- 
nous  disk  or  torus ; which,  instead  of  lining  the  calyx,  is  seated  on  the  summit  of 
the  germen. 

(1910.)  The  sub-order  RJueadosce  or  hypopetahz  comprehends  all  those  sections 
of  the  order  Rosales  in  which  the  petals  and  stamens  are  hypogynous,  and  are 
exserted  directly  from  the  receptacle ; being,  as  well  as  the  torus,  lree  from  any 
union  with  the  ovaries  or  calyx.  Hence,  they  ure  readily  distinguished  from  the 
two  preceding  groups. 
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MYRTOSJE. 

Peripetalae,  (Juss.  and  Richard,)  part  oi'  Calyciflorse,  (De  Cand.) 

(1917.)  In  the  several  types  and  sections  of  the  Quernea/es  in  which  the 
law  of  development  tends  to  the  suppression  of  the  petals,  or  rather  to  the  non- 
evolution of  a corolla,  the  calyx  was  found  occasionally  to  become  highly  co 
loured  and  petaloid,  as  in  the  Thymelidae,  and  in  many  of  the  Polygonaceae. 
Sometimes  also  degenerate  stamina  were  observed  to  assume  the  form  of  petals, 
or  petal-like  scales  or  nectaries,  to  be  produced  within  the  perianth,  as  in 
Daphne  Trapa,  Ricinus,  the  Chaitletiaceic.,  and  others.  So  likewise  among  the 
Rosales  in  which  a whorl  of  petals  is  normally  developed  there  are  frequent 
tendencies  observable  to  relapse  into  the  former  state  by  the  abortion  of  the 
corolla;  and  in  no  sections  is  this  tendency  more  common  than  in  those  which 
bound  the  apetalous  province,  and  connect  the  two  orders  by  their  relationship 
with  the  Euphorbina. 

Thus  in  Alzatia,  one  of  the  Celastracetc,  the  law  of  superdevelopment 
seems  to  be  disregarded,  and  even  in  other  genera,  as  in  Rhamnus,  not  to  have 
become  fully  established,  and  its  authority  but  imperfectly  confirmed.  In  these 
and  similar  misnamed  anomalies  may  be  traced  the  course  pursued  by  nature  to 
avoid  any  violent  or  sudden  change,  even  between  the  larger  groups  or  orders, 
which  pass  into  each  other  by  a like  easy  and  gradual  transition,  as  the  types, 
the  genera,  and  the  species  do.  They  are  in  fact  the  links  made  visible  of  that 
mysterious  chain,  which  insensibly  connects  the  most  distant  parts,  and  harmo- 
nizes the  diversity'  of  the  whole. 

ILICINiE  OR  CELASTRIN.E. 

(1918.)  Celcistrus,  the  staff-tree ; Ilex,  the  holly;  and  Rhamnus, 
the  buckthorn ; are  the  normal  genera  of  three  types,  associated 
with  Brunia  and  its  allies,  to  form  the  present  section.  The 
Celastrinece,  Ilicinece,  and  Rhamnece,  of  modern  writers,  were 
conjoined  in  his  Rhamni  by  Jussieu  ; and  these,  with  most  of  their 
then  known  allies,  were  included  in  the  43d  natural  order  of 
Linneus,  which,  from  the  bushy  growth  of  the  majority,  he  termed 
D umosce. 

(1919.)  The  Ilicince,  differentially  considered,  are  peripetalous 
Rosales  or  Myrtosse,  with  impunctate  and  mostly  simple  leaves, 
imbricate,  (rarely  valvate,)  aestivation  of  the  calyx,  definite 
stamina,  carpels  few,  generally  four  or  less;  seeds  mostly  albumi- 
nous, and  the  embryo  straight. 

(1920.)  Aquifoliacea:.  The  holly  (Ilex  Aquifolium),  gives  its  old  generic 
and  modern  specific  name  to  the  present  type,  which  includes  two  subtypes,  the 
Stac/chousidce  and  Aquifolidce,  so  called  from  the  respective  normal  genera  of 
each. 
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(1921.)  The  Aquifoliacea.  (ire  herbaceous  plants  or  shrubs,  seldom  assuming 
the  port  of  trees,  with  alternate  or  opposite,  simple,  entire  leaves,  often  coriaceous  ; 
in  the  one  subtype  ( Stackhousidce ),  furnished  with  minute  stipules,  in  the  other 
( Aquifolidce ),  exstipulate. 

B 


b.  Ilex  Aquifolium.  Branch  with  leaves  and 
fruit. 

(а)  Flower  separated,  to  shew  the  4 stamina 
alternate  with  the  petals. 

(б)  Another  view  of  a flower,  to  shew  the 
calyx,  corolla,  and  pistil,  with  its  4 stigmata. 

( c ) The  fruit. 

(d)  Transverse  section,  to  shew  the  4 cells. 

(e)  The  seed. 

(/)  Vertical  section,  to  shew  the  embryo. 

(g)  Two  views  of  the  embryo  isolated. 


The  inflorescence  is  axillary  or  terminal,  and  either  fasciculate  or  solitary.  The 
flowers  are  small  (in  the  Stackhousidce  tribracteate),  united,  or  by  abortion  poly- 
gamous. The  calyx  is  synsepalous,  4 or  5 cleft,  and  imbricate  in  aestivation. 
The  corolla  formed  of  4-5  petals,  and  more  or  less  adherent  by  their  claws,  or 
catapetalous,  and  the  disk  is  absent.  The  stamina  are  definite,  free,  and  exserted 
either  from  the  calyx  or  corolla. 

The  germen  is  superior,  2-6-celled,  and  the  ovules  solitary.  The  styles  short, 
either  free  or  connate,  and  the  stigmata  simple.  The  fruit  is  indehiscent,  dry,  or 
drupaceous,  the  seeds  solitary,  exalbuminous,  and  exarillate,  with  a straight  axile 
embryo. 

(1922.)  Hence,  differentially  considered,  the  Aquifoliacea  are  catapetalous 
Ilicinx,  with  an  imbricate  .-estivation,  subperigynous  stamens,  superior  germen, 
and  albuminous  exarillate  seeds. 

(1923.)  The  two  subtypes  Stackhousidce  and  Aquifolidae  differ  in  the  following 
particulars. 

(1924.)  The  Stackhousidce  are  herbs  with  stipulate  leaves,  the  calyx  ventricose 
and  bearing  both  petals  and  stamens,  the  styles  lateral,  the  ovarium  lobed,  the 
fruit  dry,  and  the  seeds  erect. 

(1925.)  The  Aquifolidce  are  shrubs  or  small  trees,  with  exstipulate  leaves,  a 
small  calyx  not  bearing  eillier  the  petals  or  stamens;  the  corolla  being  hypogy- 
nous  and  staminiferons,  the  ovary  truncate,  the  fruit  fleshy,  and  the  seeds  pendul- 
ous, and  nearly  sessile,  with  a small  chalaza. 
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(1026.)  Stackhousidte . The  Stackhousidce,  which  are  natives  of  New  Holland, 
connect,  according  to  the  views  of  Dr.  Brown,  the  Cclastracec e with  the  Euphor- 
biacea,  and  are  thus  interesting  as  they  corroborate  the  alliance  which  was  anti- 
cipated by  the  Empetrcie.  Of  the  properties  of  these  plants  there  is  at  present 
nothing  known. 

(1927.)  Aquifolidte.  The  common  holly,  holme,  or  hulver,  of  which  we  have 
many  varieties,  is  the  only  British  species  of  Ilex.  Here  it  seldom  exceeds  the 
size  of  a bush ; but  we  have  some  in  Needwood  forest,  Staffordshire,  and  in  the 
woods  of  Dumbartonshire,  which  are  thirty  feet  or  more  in  height,  and  in  Bretagny 
it  becomes  a tree,  growing  as  high  as  fifty  feet.  Its  prickly  green  leaves  fit  it 
well  for  hedges;  and,  when  Dutch  horticulture  prevailed  here,  gardens  were  por- 
tioned out  by  well  clipped  holly-hedges.  The  celebrated  Evelyn  had  one,  at  Says 
Court,  400  feet  long,  nine  feet  high,  and  five  feet  broad,  which  he  had  planted  at 
the  suggestion  of  Peter  the  Great,  who  resided  at  his  house  when  he  worked  in 
the  dockyards  at  Deptford.  And  in  his  Sylva  he  asks  with  rapture,  “ Is  there 
under  heaven  a more  glorious  and  refreshing  object  of  the  kind  than  such  an 
impregnable  hedge,  glittering  with  its  armed  and  varnished  leaves,  the  taller 
standards  at  orderly  distances,  blushing  with  their  natural  coral.” 

The  holly  is  a very  slow  growing  tree,  and  its  timber  is  among  the  hardest  of 
the  white  woods.  It  is  much  used  by  turners,  and  especially  in  the  manufacture 
of  Tunbridge-ware. 

The  liber  abounds  with  a tenacious  substance,  which,  when  separated  by  bruis- 
ing and  maceration,  is  known  as  bird-lime. 

Both  the  bark  and  leaves  of  holly  are  bitter,  and  have  been  used  in  the  cure  of 
intermittent  fevers.  From  the  statement  of  an  extensive  series  of  trials  made  by 
Dr.  Rousseau  of  Paris,  and  published  in  the  Transactions  of  the  Medico-botanical 
Society  of  London,  it  appears  that  the  powder  or  decoction  of  the  holly-leaves 
and  bark,  as  well  as  a new  vegetable  proximate  principle  extracted  therefrom, 
called  Ilicine,  are  equally  efficacious  with  Quinine  and  Peruvian  bark,  and  in  some 
cases  appear  to  be  more  decided  and  beneficial  in  their  effects.  The  silver  medal 
was  awarded  to  Dr.  Rousseau  for  bis  communication  by  the  Medico-Botanical 
Society,  and  he  subsequently  received  a prize  for  the  same  subject  from  the 
French  Academy. 

(1928.)  Ilex  Paraguensis  is  the  Yerva  mate,  Gongonha,  or  Jesuit’ s-tea,  of 
Paraguay.  This  plant  has  been  lately  discovered  in  Brazil,  about  Curitiba,  as 
well  as  in  Paraguay,  where  the  Jesuits  draw  a large  revenue  from  the  consump- 
tion of  its  leaves,  which,  when  infused,  form  a favorite  drink.  In  Paraguay,  La 
Plata,  Chili,  Peru,  and  Quito,  this  beverage  is  taken  at  all  hours  of  the  day.  The 
tea  is  made  by  putting  “ a handful  of  the  leaves  into  a kind  of  teapot,  called  mate, 
from  the  spout  of  which  the  hot  liquor  is  sucked.  Some  persons  mix  sugar  with 
it,  and  others  add  a few  drops  of  lemon-juice,  and  by  pouring  fresh  boiling  water 
into  the  vessel  the  infusion  may  be  renewed.  The  Creoles  are  very  fond  of  it, 
and  never  travel  without  a supply.  They  drink  this  tea  at  every  meal,  and  never 
eat  until  they  have  taken  some  of  it.  It  must  be  drank  directly  it  is  made,  for  it 
suffered  to  remain  long  the  liquor  becomes  us  black  as  ink.  The  pipe  to  the  mate, 
or  teapot,  is  called  a bombilla,  and  is  perforated  at  the  top,  to  strain  the  water 
from  the  powdered  herb.  A whole  party  is  supplied  by  handing  the  mate  and 
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pipe  from  one  person  to  another,  and  filling  up  the  vessel  with  hot  water  as  fast 
as  it  is  drained.  The  repugnance  of  Europeans  to  drink  after  all  sorts  of  people, 
not  of  the  most  cleanly  kind,  and  often  labouring  under  communicable  diseases, 
has  caused  the  introduction  of  small  glass  pipes,  with  which  each  person  is  pro- 
vided. About  200,000  arrobas  of  leaves,  equal  to  five  million  pounds,  are  annu- 
ally obtained  from  Paraguay  ; 110,000  arrobas  of  which  go  to  Chili,  whence  Lima 
ami  Quito  are  supplied : the  rest  is  consumed  in  the  viceroyalty  of  Buenos  Ayres. 
1 he  leaves  when  green  taste  something  like  those  of  the  mallow.  When  collected 
the}  are  roasted,  dried,  and  broken  into  small  pieces  before  they  are  packed.  There 
are  three  kinds  of  Paraguay  tea,  but  all  procured  from  the  same  plant.  These  go 
under  the  names  of  Caa-cuys,  Cua-mini,  and  Caa-guaxu.  The  first  is  prepared 
from  the  buds,  when  the  leaves  are  scarcely  expanded;  the  second  of  the  membrane 
of  the  leaves  stripped  off  the  ribs  before  roasting;  and  the  third  consists  of  the 
leaves  roasted  entire  without  any  selection.  The  Caa-cuys  does  not  keep,  and  is 
consequently  all  used  in  Paraguay,  and  the  aromatic  bitterness  even  of  the  others 
is  lessened  by  time  and  partly  dissipated  by  carriage.  The  principal  harvests  of 
this  herb  are  reaped  in  the  eastern  parts  ol  Paraguay,  and  about  the  mountains  of 
Maracaya ; but  it  is  also  cultivated  in  the  marshy  valleys  between  the  hills.  The 
natives  boast  of  the  innumerable  qualities  the  tea  possesses,  and  in  the  mining 
countries  its  use  is  almost  universal,  from  the  opinion  that  prevails  among  the 
Spaniards  that  the  wines  are  there  prejudicial  to  health.  Like  opium,  it  produces 
some  singular  effects : it  gives  sleep  to  the  restless,  and  spirits  to  the  torpid. 
Persons  who  have  once  contracted  the  habit  of  taking  it  do  not  find  it  an  easy 
matter  to  leave  ft  oft ; or  even  to  use  it  in  moderation,  although,  when  drank  to 
excess,  it  brings  on  disorders  similar  to  those  which  are  produced  by  the  immo- 
derate use  of  spirituous  liquors.”  ( Don.) 

(1929.)  Ilex  Gongonha  is  the  Brazilian  mate;  and,  before  the  specific  distinc- 
tions were  wrell  made  out,  this  plant  was  thought  to  be  identical  with  the  one  last 
named,  or  only  a variety  of  it.  Since  the  exportation  of  tea  from  Paraguay  has 
been  prohibited  by  the  Dictator,  Dr.  Francia,  the  inhabitants  of  the  other  states, 
who  were  formerly  supplied  from  Paraguay,  are  obliged  to  use  the  Brazilian  mate! 
which  is  found  to  be  not  so  good,  and  the  inferiority,  which  is  probably  owing  to 
the  difference  oi  the  plants,  was  once  attributed  to  an  imperfect  mode  of  pre- 
paration. 

(19.10.)  Hear vomitoria  affords  the  South-sea  or  Apalachian  tea.  This,  in  many 
works,  is  confounded  with  that  of  Brazil  and  Paraguay,  the  Jesuit’s  tea  being 
erroneously  said  to  be  the  produce  of  I.  vomitoria.  This  plant  is  a native  of 
North  America,  and  is  found  along  the  sea-coast  from  Carolina  to  Florida.  Its 
leaves  are  used  b}  the  Indians  to  make  the  black  drink  so  much  prized  among 
them,  not  only  as  a medicine,  but  also  a draught  of  etiquette  at  their  councils, 
when  matters  of  consequence  are  to  be  discussed.  At  a certain  time  of  the  year, 
the  Indians  come  down  in  crowds,  from  a distance  of  several  hundred  miles,  to  the 
coast,  lor  (he  leaves  ol  this  tree,  which  is  not  known  to  grow  at  any  considerable 
distance  from  the  sea-shore.  They  make  a fire  on  the  ground,  and,  putting  a 
great  kettle  ol  winter  on  it,  they  throw  in  a large  quantity  of  the  leaves,  and  Ihen 
seating  themselves  round  the  fire,  they  begin  drinking  large  draughts,  which  in  a 
very  short  time  occasion  them  to  vomit  easily  and  freely.  They  continue  drinking 
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and  vomiting  for  the  space  of  two  or  three  days,  until  they  think  they  have  suffi- 
ciently cleansed  themselves,  and  then  every  one  lading  himself  with  bundles  of 
the  branches,  they  retire  to  their  usual  haunts  and  habitations.  (Don.) 

(1931.)  Two  species  of  Myginda,  a genus  allied  to  Ilex,  and  named  in  honour 
of  Mygind,  a German  botanist,  are  reputed  to  be  powerful  diuretics.  These  are 
M.  Gongonha  and  M.  Uragoga,  the  latter  of  which  is  the  Yerba  del  Maranedi, 
so  called  on  account  of  the  lowness  of  its  price.  Both  leaves  and  roots  are  em- 
ployed, but  the  roots  are  the  most  efficient. 

(1932.)  The  Prinos  of  the  Greeks  was  the  Holm-oak,  but  the  name  is  now 
given  to  several  American  hollies,  which,  although  not  generically  the  same,  are 
closely  allied  to  the  Ilices  of  Europe.  The  bark  of  P.  verticillatus  is  bitter,  and  has 
been  substituted  for  Cinchona  bark  in  the  treatment  of  fever.  Dr.  Meere  speaks 
highly  of  its  antiseptic  powers,  and  the  American  physicians  recommend  it  in 
cases  of  gangrene,  and  as  a lotion  in  cutaneous  disorders.  P.  glaber,  or  the  Ink- 
berry,  is  said  to  be  one  of  the  plants  the  leaves  of  which  are  occasionally  used 
instead  of  those  of  the  true  Paraguay  tea-plant  (I.  Paruguensis.) 

(1933.)  Celastrace/e.  Celastrus,  Euonymus,  and  the  other  associated  genera 
which  form  this  type,  are  shrubs  or  trees,  with  alternate,  seldom  opposite,  simple, 
rarely  compound,  leaves,  the  stipulse  being  small,  deciduous,  or  none.  The  in- 
florescence is  axillary,  the  flowers  small,  united,  and  of  a pale  or  greenish  hue. 
The  calyx  is  free,  the  sepals  imbricate  (rarely  valvate)  in  aestivation,  and  persist- 
ent. The  disk  is  large  and  fleshy,  the  petals,  4 or  5,  are  alternate  with  the 
sepals,  and  subperigynous,  exserted  by  broad  bases  from  the  under  edge  of  the 
disk,  imbricate  in  aestivation,  and  deciduous.  The  stamens  are  definite  (4-5), 
free,  opposite  the  sepals,  and  exserted  from  the  disk.  The  anthers  are  2-celled  and 
innate,  with  a longitudinal  introrse  dehiscence.  The  germen  is  superior,  closely 
surrounded  by  the  disk,  and  formed  of  2-4  connate  carpels.  The  ovules  are  defi- 
nite, 1 or  more  in  each  cell,  ascending,  and  attached  to  the  axis  by  a short  funicle, 
and  the  raphe  is  interior.  The  fruit  is  superior,  either  a 3-4-celled  capsule,  or 
a dry  drupe  with  a 1 -2-celled  nut.  The  cells  are  1 or  many-seeded,  the  seeds 
ascending  (rarely  resupinate),  and  the  albumen,  when  present,  fleshy.  The  em- 
bryo is  straight,  axile,  and  green,  the  radicle  short  and  near  the  hilum,  and  the 
cotyledons  flat  and  foliaceous. 

(1934.)  Hence,  differentially  considered,  the  Celastracete  are  apopetalous 
Ilicince,  with  an  imbricate  (rarely  valvate)  aestivation,  staminiferous  disk,  the 
stamens  opposite  the  sepals,  and  superior  ovaries. 

(1935.)  The  Celustracea:  are  distributable  into  three  subtypes;  which,  from 
their  respective  normal  genera,  are  named  the  Staph, jlide,  Celastrida,  and 
Du/ongidce. 

(1936.)  The  Staph, jlidn  are  those  Celastraceae  which  have  compound  leaves, 
imbricate  sepals,  and  exarillate  truncate  osseous  seeds,  with  the  albumen  wanting, 
or  very  small. 

(1937.)  The  Celastridee  are  those  Celastraceae  which  have  simple  leaves, 
imbricate  sepals,  arillate  non-truncate  seeds,  and  fleshy  albumen. 

(1938.)  The  Dulongida.  are  those  associates  of  the  Celastraceae  which  have 
simple  leaves  and  valvate  sepals.  Thus  connecting  this  type  with  the  following. 

(19.,.).)  Staphylidte.  The  bladder-nut  (Staphylea  pinnata),  is  a large  orna- 
mental hardy  shrub,  and  a favorite  in  plantations,  but  rattier  for  its  singularity 


622 


OUTLINES  OF  UOSOLOGI A. 


than  beauty.  Its  bony  polished  seeds  are  strung  as  beads  by  the  Roman  Catho- 
lics in  some  countries;  and,  notwithstanding  they  are  bitter,  they  are  eaten  by 
poor  people  and  children  on  the  continent.  Gerarde  says,  when  chewed,  they  at 
first  taste  sweet,  but  that  the  sweetness  is  succeeded  by  nausea. 

(1940.)  Celastride.  Celastrus  (KijXaarpos),  was  a name  given  by  the  ancients 
to  several  different  plants  which  perfected  their  fruits  at  a late  season  of  the  year, 
such  as  the  juniper,  the  holly,  the  spindle,  and  the  staff- trees.  The  general 
term  has  however,  in  modern  botany,  become  a special  one,  and  it  is  now  ex- 
clusively devoted  to  the  staff-trees,  so  called  from  the  use  to  which  their  stems 
and  branches  are  commonly  applied.  Celastrus  cerifera,  a Chinese  species, 
is  said  to  yield  a sort  of  lac,  there  called  Pc-la,  and  of  which  candles  are  made. 
(Ferusac’s  Bull.)  The  leaves  of  C.  etlulis  are  eaten  with  avidity  by  the  Arabs, 
who  call  the  plant  cat  or  kat,  whence  the  name  Cathu,  given  by  Forsk  to  this 
species,  as  well  as  to  the  C.  spinosa  or  parvifloru,  which  is  said  to  possess  nearly 
the  same  intoxicating  properties  as  opium.  An  Indian  Celastrus  is  reported  to  yield 
a kind  of  manna  when  punctured  by  an  insect,  hence  called  Kermes  mannifer. 

C.  Maytenus,  now  Maytenus  Boaria,  is  famed  in  Chili  as  an  antidote  to  the 
subtle  poison  of  the  Llithi  ( Rhus  caustica ),  which  produces  swellings  on  the 
bodies  of  those  who  sleep  under  its  shade.  It  is  used  in  decoction  to  bathe  the 
swollen  parts. 

(1941.)  Euonymus,  the  spindle-tree  or  prick-wood,  has  lost  much  of  its  ancient 
importance  since  the  jenny  has  superseded  the  distaff,  and  spinster  has  become 
an  empty  name.  Its  wood  is  now  rarely  used  except  for  making  skewers  and 
toothpicks,  or  for  fuel.  It  is  said  to  be  employed  on  account  of  its  toughness,  if  cut 
when  in  blossom,  by  watchmakers,  for  cleaning  clocks  and  watches,  and  likewise  in 
the  construction  of  some  parts  of  musical  instruments.  All  parts  of  the  plant  are 
fetid ; and  deleterious  to  most  animals,  if  taken  as  food.  According  to  Linneus 
kine,  goats,  and  sheep,  eat  the  leaves,  but  horses  refuse  them.  No  animal,  how- 
ever, seems  willingly  to  browse  on  it  except  the  goat.  The  berries  are  said  to  be 
poisonous  to  sheep  ; and  both  the  fruit  and  inner  bark,  if  taken  by  man,  are  briskly 
purgative,  and  in  large  doses,  emetic.  The  seeds,  when  powdered  and  sprinkled 
among  the  hair,  form  a very  efficient  pulvis  anti-pediculosus,  and  in  many  places 
are  employed  to  destroy  vermin. 

(1942.)  E.  tingens  is  the  Kasoori  of  Hindustan,  and  the  yellow  bark  of  this 
plant  is  the  substance  used  by  the  Nipalese  to  mark  the  forehead  with  the  idola- 
trous symbol  called  Tika.  E.  Americanus,  which  is  a very  handsome  shrub, 
is  the  Burning  bush  of  the  New  World,  so  called  on  account  of  the  colour 
of  its  fruit. 

(1943.)  Akatea  is  chiefly  interesting  from  forming,  by  its  npetalous  flowers,  a 
notable  transition  from  the  Querneales  to  this  order. 

(1944.)  Ebzodendrum  is  the  olive  wood,  ones  pecies  of  which,  E.  Argan,  is 
remarkable  for  allording  an  oil  by  expression  from  its  pulpy  fruit,  like  the  olive, 
which  is  used  by  the  Moors  for  all  economical  purposes ; and  domestic  animals 
are  fed  upon  the  refuse  marc. 

The  leaves  of  E.  glaucum  have  an  astringent  and  slightly  bitter  taste.  They 
have  been  introduced  into  Europe  under  the  name  of  1 Ceylon  tea.’ 

(1945.)  The  Hassagay  ol  the  Cape  of  Good  Hope  is  the  Curtisiu  faginea,  so 
named  in  honour  of  the  deservedly  well-known  William  Curtis,  who  commenced 
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that  valuable  work,  the  Botanical  Magazine.  The  wood  of  this  tree  is  used  by  the 
Hottentots  and  Caffres  to  make  the  shafts  of  their  javelins  or  assagays,  one  or  two 
of  which  they  always  carry  with  them.  These  weapons  consist  of  an  iron  spear 
hollowed  out  on  each  side,  about  six  inches  long,  and  either  with  or  without  an 
iron  shaft,  which  is  sometimes  round  and  smooth,  and  sometimes  grooved,  lhis 
is  fastened  by  leathern  thongs  to  a slender  round  stick  tapering  towards  the  end, 
made  of  the  wood  of  this  tree.  These  lances  the  Caffrarians  and  Hottentots  hurl 
with  great  dexterity  and  force  to  the  distance  of  a hundred  paces,  so  that  they  serve 
not  only  to  kill  buffaloes  and  other  wild  animals,  but  become  formidable  weapons 
of  defence. 

(1946.)  Ditlongida.  Dulongia , a South  American  plant,  which  commemo- 
rates Dr.  Dulong,  a learned  physician,  and  Perrottetia,  named  after  Perrottet,  a 
botanical  collector,  who  travelled  through  Guiana  and  Madagascar,  constitute  this 
small  subtype,  and  by  the  valvate  aestivation  of  their  sepals  form  the  passage  from 
the  Celastrace*  to  the  Rhamnaceae.  The  properties  of  these  plants  are  unknown, 
and  it  does  not  appear  that  they  have  hitherto  been  applied  to  any  useful  pur- 
poses. 

(194T.)  Hippocratea,  Brescia,  and  Pittosporum,  which  establish  a connexion 
between  the  Gelastrina.  and  Acer  hie,  although  classed  by  Bartling  with  the  former, 
are  perhaps  rather  referable  to  the  latter  group,  on  account  of  the  hypogynous 
insertion  of  their  stamens. 

(1948.)  Bruniace/e.  Brunia,  Berzelia,  Staavia,  Raspailia,  and  the  r allies, 
associated  to  form  this  type,  which  seems  to  be  intermediate  between  the  Celas- 
tracece  and  the  Rhamnacete,  are  heath-like  shrubs,  with  much  branched  stems, 
small,  alternate,  subimbricate  leaves,  rigid,  entire  and  acerose,  with  a callous 
point,  exstipulate,  and  exserted  in  5 rows  from  the  branches.  The  inflorescence  is 
paniculate,  rarely  solitary.  The  flowers  are  united,  small,  and  often  with  large 
investing  bracteae.  The  calyx  mostly  superior,  (inferior  only  in  Raspailia,)  the 
limb  5-cleft,  the  lobes  imbricate  in  aestivation.  The  disk  thin  and  adhering  to 
the  ovary.  The  petals  alternate  with  the  lobes  of  the  calyx,  and  exserted  from 
its  throat.  The  stamens  alternate  with  the  petals,  and  arising  either  from  the 
calyx  or  the  disk.  The  anthers  2-celled,  introrse,  and  bursting  longitudinally. 
Germen  half  inferior,  formed  of  3,  rarely  1,  carpel,  ovules  solitary,  or  in  pairs, 
suspended  from  the  central  column  of  the  ovary,  the  styles  2-3,  often  connate, 
and  the  stigmata  simple.  The  fruit  is  dry,  dehiscent  or  indehiscent,  the  cells  1- 
or  2-seeded,  the  seeds  pendulous,  and  sometimes  furnished  with  a short  arillus. 
The  albumen  is  large  and  fleshy,  the  embryo  small,  straight,  axile,  and  placed  at 
the  apex  of  the  seed,  the  radicle  conical  and  long,  superior,  and  next  the  hilum, 
and  the  cotyledons  short  and  fleshy. 

(1949.)  Hence,  differentially  considered,  the  Bruniacetz  are  apopetalous 
Ilicina,  with  a semi-adherent  calyx  imbricate  in  aestivation.  The  petals  alternate 
with  the  sepals,  and  the  stamens  opposite  to  them.  The  fruit  dry,  1-3-celled,  1- 
2-seeded,  and  tbe  seeds  pendulous. 

(1950.)  There  is  a peculiar  coincidence  in  one  point  of  view  between  this  type 
and  the  Proteacea,  for,  like  it,  the  genera  included  have  been  dedicated  to  various 
celebrated  philosophers,  such  as  Berzelius  the  chemist,  Le  Brun  the  traveller, 
Staaf,  Raspail,  Berard,  Audouin,  Tittman,  and  others,  and  yet  not  one  of  the  species 
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is  known  to  have  been  applied,  or  indeed  to  be  applicable  to  any  useful  purpose, 
or  to  be  possessed  of  any  notable  properties  whatever. 

( 1 9.3 1 .)  Rhasinaceje.  Ilhamnus,  the  buck-thorn,  Paliurus,  the  Christ’s-thorn, 
Zizyphus,  the  jujube,  and  the  other  genera  associated  to  form  this  type,  are  trees 
or  shrubs,  with  simple,  alternate,  rarely  opposite  leaves,  and  small,  free  deciduous 
stipules,  which  are  sometimes  wanting.  The  inflorescence  is  either  axillary  or 
terminal,  and  seldom  solitary.  The  flowers  are  united,  or  monoclinious  by  abor- 
tion. The  calyx  free  or  adherent  to  the  germen,  synsepalous,  4-5-cleft,  and 

C 


c.  Rhamnus  cuthrtrticus . Branch  with 
leaves  and  flowers. 

(a)  Stamineous  flower. 

( b ) Pistilline  flower. 

(c)  Section  of  the  fruit,  to  shew  its  4 cells. 
{cl)  A seed. 

(t)  Spinose  branch  with  fruit. 


valvate  in  {estivation.  The  petals  exserted  from  the  faux  of  the  calyx,  alternate 
with  its  lobes,  cucullate,  and  convolute  in  aestivation,  and  often  scale-like  or 
abortive.  The  stamens  definite,  opposite  the  petals  when  present,  and  alternate 
with  the  sepals  ; the  disk  is  fleshy,  and  lines  the  tube  of  the  calyx.  The  germen 
is  either  free,  or  more  or  less  adherent  to  the  calyx,  and  immersed  in  the  fleshy 
disk,  2-3-4-celled,  and  the  ovules  solitary  and  erect.  The  styles,  equal  to  the 
carpels  in  number,  are  more  or  less  united,  and  the  stigmata  are  simple. 

The  fruit  is  mostly  fleshy  and  indehiscent,  2-3,  or  rarely  4-celled,  sometimes 
1-celled  by  abortion  ; but  occasionally  dry  and  dehiscent.  The  seeds  are  soli- 
tary and  erect,  the  albumen  fleshy,  sometimes  evanescent.  The  embryo  large 
and  straight,  with  an  inferior  radicle,  and  flat  carneous  cotyledons. 

(1952.)  Hence,  differentially  considered,  the  Rhamnacee  are  a-  or  apo-  petal- 
ous  Ili cine,  with  simple  stipulate  leaves,  valvate  {estivation  of  the  calyx,  stamens 
opposite  the  petals  or  alternate  with  the  sepals,  and  erect  solitary  seeds. 

(1953.)  Paliurus  aculeatus,  the  Christ’s-thorn,  is  a very  common  plant  in 
Palestine,  and  is  found  in  most  sterile  places  bordering  on  the  Mediterranean  Sea. 
Tradition  affirms  that  the  Saviour’s  crown  of  thorns  was  made  ot  the  pliant 
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branches  of  this  spiny  plant,  and  none  could  be  move  fitting  for  the  brutal  pur- 
pose to  which  it  is  said  to  have  been  applied.  Haselquist  however  is  of  opinion 
that  a species  of  Zizyphus,  hence  called  Z.  spina-Christi,  is  the  true  Christ’s-thorn. 

The  fruit  of  P.  aculeatus  resembles  a head  with  a broad  brimmed  hat  on  ; and 
the  French,  from  its  very  singular  appearance,  call  the  tree  Porte-chapeau. 
The  seeds  .ire  sold  in  the  herb  and  physic  shops  of  Constantinople  under  the 
name  of  Xalle.  The  hakims  or  native  doctors  prescribe  them  in  many  com- 
plaints, and  they  are  used  also  as  a dye.  The  plant  itself  is  one  of  the  commonest 
thorns  of  the  hedges  in  many  parts  of  Asia,  and  its  flexible  spiny  branches  form 
fences  of  a most  impassable  kind. 

(1954.)  Rhamnus , the  buck-thorn,  is  said  to  have  been  so  named  from  its 
ramose  port.  Rhamnus,  papvoQ,  ramus,  rame,  and  the  obsolete  French  reim, 
being  fancied  to  be  the  descendants  of  an  old  word,  ram,  a branch  ; and  Rheims, 
which  is  but  a slight  variation  of  reim,  bears  two  branches  intertwined  as  the 
arms  of  the  town. 

(1955.)  The  inner  bark  and  fruit  of  the  Rhamni,  as  well  as  of  most  other 
plants  in  the  type,  are  possessed  of  brisk  cathartic  powers,  and  some  of  them  are 
also  emetic  and  astringent. 

(1956.)  The  young  shoots  and  leaves  of  R.  alaternus  will  dye  wool  of  a yel- 
low colour.  Clusius  reports  that  the  fishermen  in  Portugal  dye  their  nets  red 
with  a decoction  of  its  bark,  and  that  dyers  there  use  the  wood  to  strike  a blackish 
blue  colour.  F.velyn  says  that  its  “ honey-breathing  blossoms  afford  a marvellous 
relief  to  bees,’’  as  they  open  very  early  in  the  spring. 

(1957.)  R.  catharticus  was  formerly  used  in  medicine;  but  it  is  a violent 
griping  drastic  purgative,  and  is  seldom  now  employed.  The  syrup  made  from 
the  juice  of  the  ripe  berries  is  the  officinal  preparation:  and  its  action  is  mitigated 
by  the  addition  of  spice ; it  however,  under  any  form,  produces  great  dryness  of 
the  mouth  and  fauces,  intolerable  thirst,  and  is  on  the  whole  an  unpleasant 
medicine.  The  juice  of  the  unripe  berries  has  the  colour  of  saffron,  and  is  used 
as  a pigment  and  a dye,  and  the  vert  de  vessie  or  sap-green  of  painters  is  made  by 
inspissating  the  juice  of  the  ripe  berries  to  which  alum  or  lime-water  and  gum- 
arabic  has  been  added.  If  the  berries  are  gathered  late  in  the  season,  the  colour 
becomes  purple  instead  of  green.  The  French  berries  of  dyers  are  the  unripe 
fruit  of  this  plant.  The  bark  also  affords  a beautiful  yellow  dye. 

(1958.)  The  bark  and  berries  of  R.  tinctorius  are  esteemed  as  dyes,  and  the 
fruit  of  R.  infectorius  is  the  Avignon  berry,  which  is  used  to  give  its  yellow 
colour  to  Turkey  or  morocco  leather.  This  valuable  dye-stuff  is  also  procured 
from  several  other  species  of  Rhamnus,  such  as  the  amygdalinus,  saxati/is, 
oleoides,  buxifolius,  and  pubescens,  which  are  natives  of  the  Levant,  the  southern 
parts  of  Europe,  and  the  northern  rocky  ones  of  Africa.  The  wood  of  Rhamnus 
Erythroxylon  is  of  an  orange  colour,  and  that  of  R.  Lycioides  of  a fine  red. 
This  latter,  on  account  of  its  hue  and  hardness,  is  used  by  the  Monguls  to  make 
their  images. 

(1959.)  R.  Frangula  is,  like  most  of  the  other  species,  purgative,  if  taken  in- 
ternally, and  affords  both  from  its  bark  and  berries  serviceable  dyes.  Half  an 
ounce  of  the  liber,  or  a few  of  the  berries  boiled  in  beer,  form  a brisk  cathartic, 
which  is  said  to  be  very  certain  in  its  action  on  cattle;  and  both  this  plant  and 
R.  catharticus  are  esteemed  in  veterinary  practice,  to  which  it  were  well  they 


626 


OUTLINES  OF  ROSOLOGIA. 


should  be  confined.  Goats  devour  the  leaves  voraciously,  and  sheep  will  eat 
them.  The  flowers  are,  like  those  of  R.  ulaternus,  particularly  grateful  to  bees. 
The  bark  will  dye  yellow,  or,  with  preparations  of  iron,  strike  a good  black.  The 
unripe  berries  will  dye  wool  yellow,  when  ripe  green,  and  if  gathered  late  and 
very  ripe,  the  colour  becomes  blue.  Charcoal  made  from  the  wood  is  much 
esteemed  in  the  manufacture  of  gunpowder. 

(1960.)  The  leaves  of  R.  (now  Segeretia)  Theezans,  which  resemble  those  of 
the  common  tea,  are  said  by  Osbeck  to  be  used  as  a substitute  for  genuine  tea  by 
the  poor  people  in  China,  who  call  them  Tiu.  They  are  aromatic  and  slightly 
astringent. 

(1961.)  The  celebrated  Lotus  of  the  Lotophagi  is  the  Zizyphus  Lotus  of 
modern  botany,  its  present  generic  name  being  a variation  of  Zizouf,  its  Arabic 
appellation.  It  is  a native  of  Persia,  and  grows  wild  in  the  interior  of  Africa,  as 
well  as  on  the  sea-coast  in  the  neighbourhood  of  Tunis;  not  being  by  any  means 
so  confined  in  its  distribution  as  was  conjectured  by  the  Greeks ; and  the  fruit  is 
universally  eaten  by  the  inhabitants  wherever  it  grows.  Dr.  Shaw  says  this  fruit 
is  common  in  the  deserts  and  other  parts  of  Barbary,  and  is  still  in  great  repute  and 
sold  in  the  markets  all  over  the  southern  districts,  and  cattle  as  well  as  men  are 
fed  upon  it.  Park  states  that  he  found  the  Lotus  abundant  in  all  the  countries  of 
Africa  he  traversed,  but  in  the  greatest  plenty  in  the  kingdoms  of  Kaarta, 
Ludamar,  and  the  northern  parts  of  Bambara.  The  natives,  he  says,  convert  the 
fruit  into  a sort  of  bread,  by  exposing  it  some  days  to  the  sun,  and  afterwards 
pounding  it  gently  in  a mortar  until  the  farinaceous  part  is  separated  from  the 
stone.  This  meal  is  then  mixed  with  a little  water  and  made  into  cakes,  which, 
when  dried  in  the  sun,  resemble  in  colour  and  flavour  the  sweetest  gingerbread. 
The  stones  are  afterwards  put  into  a vessel  of  water,  and  shaken  about,  so  as  to 
separate  all  the  farina  that  adheres  to  them.  An  agreeable  taste  is  thus  given  to 
the  liquid,  which,  by  the  addition  of  a little  pounded  millet,  is  made  into  a kind 
of  gruel  called  fondi,  and  this,  for  several  months  in  the  year,  forms  the  common 
breakfast  of  the  majority  of  the  people  in  many  parts  of  Ludamar.  The  fruit 
when  dried  is  laid  by  for  winter  use;  a sort  of  wine  is  also  made  from  it  by  ex- 
pression and  mixing  the  juice  with  water.  It  is  a pleasant  drink,  but  will  not 
keep  many  days.  Some  persons  have  conjectured  that  this  wine  is  the  same 
liquor  which  is  fabled  to  have  produced  such  extraordinary  effects  on  the  com- 
panions of  Ulysses,  as  described  by  Homer : 

“ The  trees  around  them  all  their  food  produce ; 

Lotos,  the  name  divine,  nectareous  juice. 

Thence  called  Lotophagi,  which  whoso  tastes, 

Insatiate  riots  in  their  sweet  repasts, 

Nor  other  home  nor  other  care  intends, 

But  quits  his  house,  his  country,  und  his  friends.” 

( 1 962.)  Zizyphus  spina  Christi , which  Haselquist  thinks  lo  be  the  true  Christ’s- 
tborn,  bears  a fruit  of  a pleusant  flavour,  that  is  esteemed  as  food  in  Egypt  and 
Arabia.  The  fruit  of  several  other  species  is  esculent,  and  more  or  less  palatable. 
The  kernels  of  Z.  Xylopyrus  taste  like  nuts,  and  the  leaves  and  shoots  are  eaten 
by  cattle.  Z.  Napeca  is  very  acid  and  astringent,  and  the  berries  are  chiefly  used 
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as  sauce  for  fish,  or  to  eat  with  salted  provisions.  Z.  orthocantha  is  eaten  by  the 
natives  of  Senegal,  and  a sort  of  wine  made  from  it  as  from  the  lote. 

(1963.)  The  Jujube,  which  is  a favourite  dessert  in  Italy  and  Spain,  either 
fresh  or  dried  as  a sweetmeat,  is  the  fruit  of  Z.  vulgaris  and  Z.  Jujuba,  and  a 
pleasant  pectoral  lozenge  is  made  of  it  by  the  French  pharmaciens.  The  fruit 
is  to  be  seen  in  abundance  in  the  markets  of  Constantinople  and  the  southern 
parts  of  Europe.  The  Turks  call  it  Hunnab-agaghi,  and  plant  the  trees  before 
their  coffee-houses,  that  they  may  enjoy  both  their  shade  and  fruit.  It  is  said 
that  the  Z.  vulgaris  was  introduced  into  Italy  from  Syria  by  Sextus  Pampinius, 
in  the  time  of  Augustus. 

(1964.)  The  leaves  of  Ceanothus  Americanus  form  the  New  Jersey  tea,  and  are 
used  in  some  parts  of  North  America  instead  of  the  Chinese  leaf.  The  root  is 
said  to  be  astringent,  and  it  will  dye  wool  of  a nankeen  or  cinnamon  colour. 

(1965.)  The  wood  of  Scutia  Sarcomphalos  is  hard,  of  a dark  colour,  and  close 
grained  ; and  is  regarded  as  one  of  the  best  timbers  of  Jamaica.  The  roots  ol 
Berchemia  volubilis  are  prescribed  with  advantage  in  cachectic  disorders,  and  the 
peduncles  of  the  Hovenict  dulcis  et  inatqualis,  which,  after  the  petals  have  fallen, 
become  enlarged  and  succulent,  and  filled  with  a sweet  red  pulp,  have  something 
the  flavour  of  a pear,  and  are  esteemed  as  a fruit  by  the  Japanese.  This  peculiar 
development  of  the  fruit-stalk,  which  is  here  found  in  a state  of  anamorphosis,  is 
evidently  an  anticipation  of  the  fruit  of  the  cashew  nut,  and  foreshadows  the 
cyuarhodon  and  the  pome. 

TEREBINTHIN®. 

(1966.)  As  parasitic  plants  were  once  considered  to  be  the 
protruded  entrails  of  the  trees  and  herbs  on  which  they  grow,  and 
hence  were  called  viscera,  the  misletoe  being  named,  according  to 
its  site,  the  viscus  quercus,  viscus  oxyacanthi,  &c.;  and  the  dodders, 
viscera  diaboli;  so  the  various  gums  and  resins  exuding  naturally 
from  numerous  plants  were  sometimes  regarded  as  their  excre- 
ments. The  turpentines  were  amongst  the  more  valuable  of  these 
vegetable  excrements ; and,  from  their  being  in  general  procured 
bv  boring  holes,  or  in  some  way  wounding  the  wood  and  bark, 
especially  in  the  pistacias,  it  has  been  supposed,  perhaps  without 
much  probability,  that  they  derived  their  name.  For  terebinth, 
tereminth,  and  termintli,  Tepi/3ir9og,  T tptpiv9og,  reppivQog,  whence 
the  Latin  terebinthus  and  terebinthinus,  and  the  English  tur- 
pentine, are  all  but  slight  variations  of  the  same  word,  which 
speculative  etymologists  believe  to  be  a compound  of  Teptw  and 
pivQog. 

(1967.)  The  cashew  nut  ( Anacardium  or  Cassuvium ),  the  balsam 
trees  ( Burserce),  and  the  hog-plum  ( Spondias ),  are  the  normal  genera 
of  the  three  types,  Cassuviacece,  Burseracece,  and  Spondiacece,  includ- 
ed in  this  section.  Whether  the  Connaracece  should  be  associated 
with  the  foregoing  types  is  questionable,  as  they  are  transitional 
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to  the  following  section,  from  which  indeed  they  are  scarcely  to 
be  distinguished.  Along  with  the  above-named  groups  Bartling  has 
arranged  the  Quassias,  Oranges,  and  Rues ; but,  although  many 
points  of  similitude  may  be  traced,  they  are  probably  those  of 
analogy  rather  than  of  affinity  ; and  hence,  adopting  the  opinion  of 
De  Candolle,  they  are  here,  on  account  of  the  hypogynous 
exsertion  of  the  stamens  and  petals,  referred  to  in  the  sub-order 
Rhceadosce. 

(1968.)  The  Terebintiiin®,  differentially  considered,  are  resini- 
ferous  myrtosse,  with  mostly  exstipulate  dotted  leaves,  and  im- 
bricate aestivation  of  the  calyx;  superior  ovaries,  few  in  number, 
exalbuminous  seeds,  and  the  radicle  of  the  embryo  turned  towards 
the  hilum. 

(1969.)  Cassuviace.e  or  Anacar  diace.®.  Anacardium,  Pistania,  Rhus, 
Schinus,  and  their  allies,  which  are  associated  to  form  this  type,  are  trees  or 

Anacardium  or  Cassuvium  Occidentale. 


(a.)  Branch  bearing  leaves,  flowers  and  fruit,  in  various  stages, 
shewing  the  gradual  enlargement  of  the  peduncle,  (a, a, a)  Leaves 

im punctate,  (A)  Axillary  panicles  of  flowers.  (c,c)  Immature  fruit 
with  small  peduncle.  (d)  Mature  fruit  with  enlarged  peduncle. 

(e)  The  nuts.  (b)  Section  of  the  nut. 

shrubs,  abounding  with  resinous  or  gummy  sap ; hence,  sometimes  lactescent,  and 
their  juices  occasionally  caustic  and  highly  poisonous.  The  leaves  are  alternate, 
simple  or  compound,  exstipulate  and  impunctate.  The  inflorescence  is  either 
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terminal  or  axillary ; the  flowers  are  usually  separate,  rarely  monoclinious,  and  col- 
lected into  spikes  or  panicles.  The  calyx  is  for  the  most  part  small  and  persistent ; 
formed  of  5 (or  occasionally  3,  4,  or  7)  sepals,  united  by  their  edges  and  imbri- 
cate in  aestivation.  The  torus  is  expanded,  adherent  to  the  tube  of  the  calyx, 
and  both  corolliferous  and  staminiferous.  The  petals  (occasionally  wanting)  are 
exserted  from  the  margin  of  the  disk  ; when  present,  they  are  equal  in  number  to  the 
lobes  of  the  calyx;  and,  like  it,  imbricate  in  aestivation.  The  stamens  are  alternate 
with  the  petals,  and  either  equal  to  them  in  number  or  twice  as  many,  or  more, 
and  either  of  the  same  height  or  alternately  shorter,  some  being  occasionally 
abortive.  The  disk  is  mostly  present,  fleshy,  and  expanded,  as  a lining  to  the  tube 
of  the  calyx.  When  the  disk  is  present  the  filaments  are  free ; when  absent, 
they  cohere  at  the  base.  The  germen  is  superior,  (seldom  inferior,)  and  consists 
usually  of  a single  carpel,  very  rarely  of  more,  (5  or  6,  of  which  4 or  5 are 
abortive.)  The  ovarium  is  1 -celled  and  uniovulate.  The  styles  i-3,  occasionally 
4,  being  equal  in  number  to  the  ovaries,  and  the  ovule  is  attached  by  its  funicle 
to  the  bottom  of  the  cell. 

The  fruit  is  indehiscent  and  drupaceous,  commonly  with  a fleshy,  sometimes 
with  a dry  mesocarp.  The  seed  is  solitary  and  exalbuminous,  and,  like  the  ovule, 
pendulous  from  the  point  of  a funicle  arising  from  the  bottom  of  the  cell.  The 
embryo  is  curved,  and  the  radicle  either  superior  or  inferior,  but  always  directed 
towards  the  hilum  ; and  the  cotyledons,  either  foliaceous  or  thick  and  fleshy,  and 

occasionally  turned  back  upon  the  radicle. 

(1970.)  Hence,  differentially  considered,  the  Cassuviace.e  are  impunctate 
Terebinthince,  with  monospermous  carpels,  and  the  seed  pendulous  from  a basal 
funicle. 

(1971.)  The  Cassuviaceee  are  distributable  into  two  subtypes,  the  PistacidcB 
and  Sumachidi e. 

(1972.)  The  first  (viz.  the  Pistacidce  or  Anacardide ,)  includes  Anacardium 
Semecarpus,  Holigama,  Mangifera,  Pistacia,  Melanorrhxa,  and  all  the  other 
genera  in  which  the  cotyledons  are  thick  and  fleshy. 

(1973.)  While  the  second,  the  Pistacidie,  includes  those  genera  which,  like 
Rhus,  Mauria,  and  Schinus,  have  the  seed-lobes  foliaceous. 

(1974.)  Pistacidce.  The  Cashew  has  been  named  Anacardium  from  a fancied 
resemblance  between  its  fruit  and  the  heart  of  a bird.  Cassuvium , and  its 
English  name  Cashew,  are  modifications  of  the  Indian  Acajou,  whence  indeed  it 
was  called  by  Gaertner,  Acajuba.  There  are  two  varieties,  or  perhaps  distinct 
species  of  Cashew.  The  Indian  ( A . Indicum ,)  and  the  American  {A.  Occidentals 
or  Americanism .)  The  fruit  consists  of  an  enlarged  peduncle,  which  becomes 
after  the  flowers  have  fallen  fleshy  and  succulent,  and  considerably  outgrows  the 
nut  or  true  fruit,  which  it  bears  on  its  apex.  The  enlarged  fruit-stalk,  which  is 
called  the  apple,  has  a very  agreeable  acid  flavour,  slightly  astringent,  and  is  much 
esteemed  in  the  West  Indies.  The  juice  expressed  from  it,  when  fermented,  forms 
a pleasant  drink,  and  yields  by  distillation  a spirituous  liquor,  far  superior  to 
rum  or  arrack,  and  which  makes  excellent  punch.  The  apple  is  often  sliced  into 
punch  to  give  it  a pleasant  flavour  by  the  West  Indian  planters;  and  the  Cashew 
wine  and  spirit  are  esteemed  powerful  diuretics.  The  Cashew-nut  is  about  the 
size  and  shape  of  a hare’s  kidney,  and  between  the  two  layers  of  the  pericarp 
there  is  found  a considerable  quantity  of  acrid  inflammable  oil,  which  should  be 
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burned  out  before  the  nuts  are  eaten,  or  care  be  taken  in  removing  the  shell,  for 
if  incautiously  cracked  with  the  hands  or  teeth,  the  caustic  oil  will  blister  the  lips 
or  excoriate  the  skin  wherever  it  touches.  It  has  hence  been  used  with  success 
in  the  treatment  of  ring-worms,  corns,  and  even  as  a dressing  for  ill-conditioned 
ulcers.  The  kernel  abounds  with  a milky  juice,  and  when  fresh  has  a most 
delicious  flavour.  When  ground  with  Cacao  the  nuts  much  improve  the  taste  of  the 
chocolate,  and  they  are  also  often  made  into  delicate  puddings.  1 he  broken  nuts 
are  imported  for  the  purpose  of  steeping  in  old  Madeira  wines,  to  restore  and 
improve  their  flavour.  It  is  said,  that  timber  smeared  with  the  nutshell  oil  is  pre- 
vented from  decaying;  and  that  it  tinges  linen  of  a rusty  iron  colour,  which  it 
is  very  difficult  to  remove ; the  branches  and  trunk  also  afford  by  incision  a milky 
juice,  which  stains  linen  of  a deep  black,  that  is  indelible.  Long,  in  his  History 
of  Jamaica,  likewise  states  that  each  tree  annually  exudes  from  5 to  10  or  12  lbs. 
of  a fine  semitransparent  gum,  similar  to  gum  arabic,  and  not  inferior  to  it  in 
virtue  or  quality,  except  that  it  has  a slight  astringency,  which  however  may 
render  it  for  some  purposes  more  valuable. 

(1975.)  Semecarpus,  the  marking-fruit,  is  so  called  from  oiipuov  and  xapwoc, 
on  account  of  the  use  to  which  the  resinous  juice  of  the  fruit  has  been  long  applied. 
This  juice,  when  the  nut  is  unripe,  is  of  a pale  milk  colour ; but  when  the  fruit 
is  mature,  it  becomes  of  a deep  black  ; and  as  its  stains  are  indelible,  it  forms  a 
natural  marking-ink.  The  fleshy  peduncles  are  eaten,  as  are  those  of  the  cashew, 
but  they  are  not  so  much  esteemed  ; when  raw,  they  are  too  acrid  and  astringent 
to  be  agreeable  food,  and  especially  as  they  leave  a painful  sensation  on  the 
tongue,  which  remains  for  some  time  after  they  are  eaten.  When  roasted,  this 
is  avoided,  and  they  then  taste  something  like  roasted  apples.  The  kernels  are 
seldom  eaten.  The  unripe  fruit,  when  pounded,  forms  a sort  of  bird-lime;  and 
the  black  acrid  juices  are  used  to  relieve  rheumatic  pains,  and  are  much  esteemed 
by  the  Telinga  physicians  in  other  complaints.  As  a marking-ink,  the  sap  is  im- 
proved by  the  addition  of  quick-lime  and  water,  which  prevent  its  running.  The 
timber  is  soft  and  not  much  employed,  as  its  acrid  juices  injure  the  workmen. 

(1976.)  Several  other  allied  plants  abound  in  black  resinous  juices,  like  those 
of  the  Semecarpus , and  which  are  made  into  black  varnishes  in  India  and  China. 
Thus  the  Silhet  varnish  is  principally  procured  from  the  S.  Anacardium,  that  of 
Martaban  from  the  Melanorrheea.  usitata,  which  is  figured  in  Wallich’s  Plantes 
Asiatics  Rariores.  The  Burmese  black  lac  is  believed  to  be  the  produce  of  this 
plant,  or  a near  associate ; and  even  the  common  cashew-nut  oil  is  sometimes 
made  into  a varnish.  The  M.  usitata  is  the  majestic  khue  or  varnish-tree  of 
Munipur,  which  grows  to  the  height  of  a hundred  feet.  In  the  Burmese  empire  it 
is  called  Tlieet-tsee  or  Zit-si,  and  Mr.  R.  Smith,  who  resided  a long  time  in 
Silhet,  considers  it  to  be  the  varnish  of  the  Chinese,  at  least  of  the  eastern  and 
north-eastern  provinces.  It  is  procurable  in  great  quantities  from  Munipur,  where 
it  is  used  for  painting  river-craft  and  for  varnishing  vessels  designed  to  hold 
liquids.  The  drug  is  conveyed  to  Silhet  for  sale  by  merchants,  but  care  is  re- 
quired in  its  transport,  for,  on  being  touched,  it  occasions  painful  erisepelatous 
swellings  attended  with  pain  and  fever ; these  untoward  effects  are  not,  how- 
ever, of  long  duration.  In  the  neighbourhood  of  Prome  a considerable  quantity 
of  varnish  is  extracted  from  the  tree.  To  procure  it,  short  joints  of  bamboo, 
sharpened  at  one  end  and  shut  up  at  the  other,  are  inserted  in  a slanting  direction 
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into  holes  made  iu  the  trunk  and  principal  branches,  and  left  there  lor  twenty-four 
or  forty-eight  hours  ; after  which  they  are  removed,  and  their  contents  emptied 
into  baskets  prepared  for  the  purpose  by  being  previously  varnished.  Sometimes 
a hundred  bamboos  may  be  seen  sticking  into  one  tree  at  the  same  time  during 
the  collecting  season,  which  lasts  from  January  to  April,  that  is,  while  the  tiee  is 
destitute  of  leaves;  for,  as  soon  as  the  loliage  is  renewed,  the  varnish  ceases  to 
flow.  Besides  being  used  to  varnish  every  article  for  domestic  use  destined  to 
hold  liquids,  it  is  also  employed  in  the  process  of  gilding;  and,  as  it  is  among  the 
most  frequent  acts  of  devotion  in  Burmah  to  contribute  towards  the  gilding  of 
their  numerous  religious  edifices  and  idols,  vast  quantities  of  this  valuable  varnish 
are  consumed  for  such  purposes  alone.  The  beautiful  Pali  writing  oi  the  Buimah 
ecclesiastics,  on  ivory,  palm-leaves,  and  metal,  is  entirely  done  with  this  varnish 
in  its  fresh  and  pure  state. 

(19  A The  Comocladite,  like  the  preceding  Cassuviaceae,  abound  with  resin- 
ous acrid  juices,  the  stains  of  which  are  so  indelible,  that  in  St.  Domingo,  the 
sap  of  C.  integri folia,  when  part  of  the  island  was  in  the  possession  of  the  French, 
used  to  be  employed  by  the  planters  to  mark  their  negroes.  Its  caustic  juice  dis- 
organises the  skin,  and  leaves  a dense  black  scar  irremovable  by  art.  C.  dentata, 
which  in  Hayti  is  called  Gttao,  is  remarkable  for  the  sulphureous  odour  of  its 
fruit ; and  the  natives  affirm  that  it  is  dangerous  to  sleep  under  its  shade ; Jacquin, 
however,  who  was  for  sometime  exposed  to  its  influence,  did  not  ieel  any  hurt. 
C.  ilicifoUa  dyes  black,  the  wood  of  C.  integrifolia  red ; and  the  fruit  of  this 
latter,  which  is  acidulous,  is  eaten  by  the  young  Creoles.  When  fully  ripe,  how- 
ever, it  is  said  to  be  deleterious.  Its  sap  is  also  used  by  the  negresses  as  a depi- 
latory. 

1978.)  The  Mango  is  the  fruit  of  the  Mangifera  Indica.  In  India  it  is  much 
prized,  and  is,  of  all  tropical  fruits,  one  of  the  most  grateful  to  Europeans.  There 
are  many  varieties  of  Mango,  varying  not  only  in  weight  irom  a few  ounces  to 
several  pounds,  but  also  in  flavour  ; some  have  a most  delicious  aromatic,  sweet, 
and  subacidulous  taste,  while  in  others  the  resins  so  much  abound,  that  the  flesh  is 
ill-flavoured,  and  often  so  fibrous,  that  they  have  been  truly  said  to  resemble  no- 
thing so  much  as  a mixture  of  ‘ tow  and  turpentine.’  Jellies,  conserves,  tarts, 
<fec.  are  made  in  India  from  the  unripe  fruit,  which  is  brought  to  Europe  as  a 
pickle.  During  the  hot  months  the  ripe  fruit  is  scarcely  ever  absent  from  the 
dessert  of  the  gentry  of  Hindustan.  If  eaten  without  wine  it  is  apt  to  occa- 
sion boils,  especially  in  new  comers,  but  these  are  thought  to  be  conducive  to 
health. 

The  seeds  are  said  to  be  possessed  of  anthelmintic  powers,  and  the  leaves  to 
relieve  the  toothach.  The  wood  is  also  esteemed  as  fuel,  and  is  burned  along 
with  sandal,  but  only  by  persons  of  distinction. 

(1979.)  M.  sylvatica  is  the  Lukskmee  of  Silbet ; its  fruit  is  eaten  by  the  natives, 
and  kept  also  for  medicinal  purposes,  but  it  is  by  no  means  palatable,  resembling 
the  worst  kinds  of  common  mango. 

M.  faitida  bears  a strong-scented  fleshy  fruit  of  an  acid  flavour,  which  is  re- 
puted to  be  mi  wholesome.  It  is  however  eaten  by  the  Malays.  Its  timber,  when 
soaked  in  water,  is  used  for  flooring  and  common  purposes,  but  it  is  an  inferior 
wood. 

(1980.)  Pistacia  ( morciiaa ) is  an  alteration  of  the  Arabic  name  of  the 
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plant,  which  is  fuustag.  The  Pistacias  are  dicecious  trees,  and  in  Sicily,  where 
P.  officinalis  abounds  and  its  nuts  are  esteemed  as  food,  a ceremony  similar  to  the 
marriage  of  the  palms  is  performed,  by  cutting  branches  oft'  the  staminiferous 
trees,  and  suspending  them  over  the  pistilline  flowers,  to  ensure  the  fertilization  of 
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Pistacia  vera. 

c.  Branch  with  leaves  and  fruit. 

(a)  Cluster  of  pistilline  flowers. 

( b ) One  separated. 

(c)  Section  of  ditto. 

( d ) Longitudinal  section  of  the  fruit. 

( e ) Transverse  section. 

(/)  The  seed. 

(g)  The  embryo. 


the  seeds.  The  gardeners  also  often  ingraft  stamineous  buds  upon  the  pistilli- 
ferous  plants,  which  is  a permanent  assurance  ot  fair  crops  of  fruit.  Pistachio 
nuts  are  brought  to  this  country,  and  esteemed  as  a delicate  fruit ; on  the  Continent 
they  are  used  commonly  as  food,  and  enter  into  the  composition  of  ragouts  and 
various  dishes. 

The  Narbonne  pistachio  nuts  are  the  fruit  of  P.  reticulata;  they  are  as  good  as 
those  of  the  preceding  plant,  and  those  of  P.  atlantica  are  also  eaten  by  the 
Arabs : they  are  slightly  acid,  and  are  mixed  with  the  date-cakes.  This  latter 
Pistacia  yields  a resin  similar  to  Mastic. 

(1081.)  Pistacia  Lentiscus  is  so  called  on  account  of  the  viscidity  of  its  ex- 
udations. This  tree  artords  the  true  Mastic  of  commerce,  which  is  procured  by 
making  transverse  incisions  through  the  bark,  whence  the  glutinous  juices  escape, 
and,  when  inspissated  by  exposure  to  the  air,  are  collected  in  the  form  of  tears. 
In  Chio  the  trees  abound  in  mastic,  but  those  which  grow  in  Barbary  yield  little 
or  none,  the  wood,  however,  is  prized  as  fuel  on  account  of  its  fragrance ; and, 
according  to  Des  Fontaines,  an  oil  fit  both  for  the  table  and  for  burning  is  pro- 
cured from  its  fruit.  In  Provence,  and  various  other  places  where  the  mastic 
trees  grow,  they  are  devoid  of  resin  even  more  completely  than  in  Barbary,  and 
this  fact  will  explain  the  circumstance  of  some  genera  in  this  natural  order  not 
being  resiniferous.  Mastic  is  considered  astringent  and  diuretic,  but  it  is  very 
little  employed  in  medicine.  In  Turkey  and  Armenia  the  women  chew  it  to  give 
a pleasant  smell  to  their  breath.  It  forms  a good  dentifrice,  and  is  said  to  relieve 
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the  toothach.  Dentists  use  it  occasionally  to  stop  carious  teeth,  and  in  Portugal 
the  wood  is  made  into  toothpicks.  Its  chief  consumption  in  Europe  is  by  japan- 
ners  and  artists,  as  it  enters  into  the  composition  of  several  varnishes. 

(1982.)  The  Cypress  or  Chio  turpentine  is  procured  from  the  P.  Terebinthus. 
To  obtain  this  costly  drug  numerous  incisions,  about  three  inches  apart,  are 
made  in  the  trunks  and  branches  of  the  trees  during  the  month  of  July,  and  the 
exudations,  which  are  received  upon  pieces  of  stone,  are  scraped  off  as  soon  as 
they  are  sufficiently  inspissated,  or  rather  condensed  by  cold,  for  this  part  of  the 
process  is  always  done  before  sunrise  : and  if  any  extraneous  matter  has  got  mixed 
with  the  turpentine,  it  is  again  liquefied  by  the  sunbeams  to  free  it  irom  impuri- 
ties. The  quantity  yielded  by  each  tree  is  very  inconsiderable ; from  four  large 
ones,  sixty  years  old,  only  2 lbs.  9 oz.  6 dr.  could  be  collected,  and  hence  its  high 
price  when  genuine,  and  the  great  temptation  to  mix  it  with  cheaper  turpentines. 
It  is  astringent  and  diuretic,  and  in  free  doses  is  serviceable  in  lumbago,  and  also 
in  various  morbid  fluxes. 

The  leaves  of  this  plant  are  subject  to  the  attacks  of  an  insect  called  Aphis 
Pistaci*,  and  when  punctured  by  it,  galls  are  produced  of  the  size  of  nuts  or 
sometimes  larger,  occasionally  being  found  six  inches  long.  They  are  filled  with 
a resinous  fluid  having  the  smell  of  turpentine,  and  in  old  works  are  called  the 
< Apples  of  Sodom.’  They  are  employed  to  dye  fine  silks,  and  in  the  Levant 
form  an  important  article  of  commerce. 

(1983.)  The  nuts  of  P.  oleosa  contain  a yellow  fragrant  oil,  which  thickens  on 
exposure  to  air.  Its  bitter  taste  prevents  its  being  used  as  food,  but  it  is  employed 
by  the  natives  of  Cochin-china  to  anoint  their  heads,  and  to  scent  pomatum. 
This  plant  is  the  Cussampi  of  the  Molluccese,  who  eat  the  kernels  of  the  fruit, 
and  also  burn  the  oil.  It  yields  neither  mastic  nor  turpentine. 

(1984.)  Sumaehidce.  Rhus,  the  most  important  genus  in  this  subtype,  con- 
tains nearly  a hundred  species,  which  are  distributed  into  several  subgeneric  groups, 
viz,  C otinus,  Metopium,  Sumach,  Toxicodendron,  Rhus,  Thezera,  and  Lobadium. 

(1985.)  Rhus  Cotinus  is  the  Venus  sumach  or  wild  olive,  the  Scotino  of  the 
Italians,  who  use  the  wood,  bark,  and  leaves  for  tanning  leather.  The  modern 
Athenians  employ  the  wood  to  dye  wool  of  a rich  and  beautiful  yellow. 

(1986.)  Rhus  Metopium  is  the  hog  gum-tree  of  Jamaica,  so  called  from  those 
animals  being  said  to  resort  to  it  as  a dressing  for  their  sores  when  wounded  in 
the  woods.  It  yields  an  abundance  of  a yellow  gum-resin,  called  doctors’  gum 
by  the  colonists,  which  is  made  into  plasters,  and  is  much  esteemed.  Taken  in- 
ternally, it  is  said  to  be  an  easy  purgative  and  a most  powerful  diuretic. 

(1987.)  Of  the  Sumachs,  R.  Typhina  and  Coriaria  are  both  used  by  tanners, 
and  are  likewise  considered  febrifuges  ; all  the  Turkey  leather  is  said  to  be  tanned 
with  the  latter.  Its  leaves  and  seeds  are  also  used  in  medicine,  being  considered 
tonics ; and  in  Aleppo  the  seeds  are  sold  by  the  Tripoli  merchants  to  provoke  an 
appetite.  The  fruit  of  R.  glabra  is  very  acid,  but  is  eaten  in  North  America  it 
is  also  used  for  dyeing  red,  and  the  bark  boiled  with  the  fruit  forms  a very  black 
ink-like  dye. 

( 1988.)  R.  pumila  is  a very  noxious  plant,  perhaps  the  most  poisonous  species 
among  several  that  are  highly  deleterious.  Mr.  Lyon  says  that  while  gathering 
the  fruit  he  was  poisoned  all  over  his  body,  and  became  lame  for  a considerable 
time. 
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(19S9.)  R.  succedanea  yields  an  oil,  by  expression  from  its  seeds,  of  the  con- 
sistence of  suet,  which  is  used  in  Japan  and  China  for  making  candles.  Its  sap 
also  is  resinous,  and  might  be  employed  as  varnish. 

( 1990.)  H.  vernix  yields  the  true  Japan  varnish,  which  is  far  superior  to  that 
of  either  China  or  Siam.  The  Japanese  use  it  to  varnish  almost  every  article  of 
domestic  economy,  their  furniture,  and  even  the  windows  and  doors  of  their 
houses.  The  sap  of  the  plant  is  however  very  deleterious  when  fresh,  producing 
inflammation  and  blotches  on  the  skin,  followed  by  vesication,  and  attended  by 
intolerable  itching.  Some  persons  are  said  to  be  proof  against  its  malevolence, 
and  others  to  become  affected  even  by  smelling  the  plant. 

(1991.)  R.  venenata  and  R.  perniciosa  are  other  two  deleterious  species,  the 
effects  of  which  are  very  similar  to  those  produced  by  the  R.  vernix.  Sauvage  says 
the  former  stains  linen  black,  and  the  marks  remain  permanent  even  after  many 
washings.  From  the  fruit  of  R.  semi-alata  the  Chinese  extract  an  oil  by  bruising 
and  boiling  it,  which  they  employ  as  a varnish.  R.  juglandifolia  and  R.  copallina 
are  also  very  poisonous  plants,  but  the  leaves  of  the  latter  are  used  notwithstanding 
as  tobacco  by  the  American  Indians  on  the  banks  of  the  Missouri  and  Mississippi. 

(1992.)  R.  Toxicodendron  and  rad  icons  are  both  deleterious  plants,  but  less 
active  than  R.  venenata  and  others  already  mentioned.  Severe  erysipelatous  in- 
flammation has,  however,  been  known  to  follow  the  application  of  a small  quan- 
tity of  sap  to  the  cheeks  and  eyelids:  an  instance  of  this  occurred  a few  years  since 
to  an  under-gardener  at  Chelsea,  who  was  employed  to  gather  the  leaves  of  the 
R.  Toxicodendron  for  medicinal  purposes,  and,  chancing  to  rub  his  face  while  his 
hands  were  moist  with  the  sap  of  the  plant,  a violent  inflammation  of  the  parts 
followed,  the  whole  head  became  enlarged,  and  the  swelling  extended  down  the 
arms  and  over  the  chest.  Indeed,  so  severely  did  he  suffer  for  his  imprudence,  that 
he  was  confined  to  the  hospital  for  several  weeks. 

The  powdered  leaves  and  a decoction  of  them  have  been  recommended  in 
cases  of  consumption,  and  have  been  thought  to  have  some  influence  in  restoring 
motion  and  sensation  to  paralyzed  limbs.  But  the  evidence  of  their  beneficial 
effects  is  not  very  decided. 

(1993.)  The  fruit  of  R.  Thezera  has,  when  ripe,  a pleasant  subacid  flavour,  and 
is  eaten  in  Sicily  and  Barbary.  The  bark  dyes  red,  and  also  is  used  to  tan 
leather. 

(1994.)  Lobadium  is  a subgenus  formed  by  the  old  R.  suaveolens  and  aro- 
matica , which  are  said  to  be  only  the  stamineous  and  pistilline  forms  of  the  same 
species.  They  are  aromatic  shrubs;  and  the  expressed  oil  of  the  seed  becomes 
concrete  on  exposure  to  air,  and  is,  like  that  of  R.  succedanea,  used  in  Carolina  to 
make  candles. 

(1995.)  Stagmesia  verniciflua,  as  its  name  imports,  yields  a varnish;  it  is  a 
native  of  Sumatra  and  Borneo,  and,  like  the  R.  caustica  ( Llithi ,)  it  is  said  to  injure 
the  hands  of  those  who  touch  it,  and  to  produce  swellings  on  the  bodies  of  such 
persons  as  sit  and  sleep  under  its  shade  [§  1940]  ; and  the  same  is  reported  of  so:- 
of  the  Schini,  as  .S'.  Mulli, , the  arroeira  plant. 

(1990.)  The  Schini  are  so  replete  with  resinous  juices  that  they  are  discharged 
from  their  leaves  spontaneously  and  fill  the  air  with  fragrance,  especially  after 
rain.  The  same  thing  occurs  if  the  leaves  are  put  into  water;  and  so  forcible 
is  the  expulsion  of  the  secretions,  that  the  leaves  seem  from  the  recoil  to  possess 
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spontaneous  motion.  The  fresh  juicy  bark  of  the  Mulli  or  Avvoeira  plant  (S. 
Mulli,  often  improperly  called  inolle,)  is  used  in  Brazil  to  give  a dark  brown  pre- 
servative coating  to  ropes,  by  rubbing  them  with  it.  The  Peruvians  are  said  to 
make  a sort  of  wine  by'  boiling  the  berries  ol  this  plant,  as  well  as  a kind  of 
honey,  and  by  fermentation  a good  vinegar.  The  resinous  exudations  something 
resemble  mastic,  and  are  used  to  corroborate  spongy  gums.  Its  juice  is  also  a 
favorite.  Indian  application  to  sore  eyes. 

(1997.)  Spondiace.e.  The  hog-plum  ( Spondias ) has  been  made  the  typical 
genus  of  a very  small  group  of  plants  which  are  closely  allied  to  the  Cassuviaceie, 
the  chief  difference  being  their  compound  fruit  and  non-resinous  juices.  Indeed, 
it  was  at  one  time  included  amongst  the  Pistacidx,  and  might  be  sufficiently  dis- 
tinguished if  considered  a subtype  of  the  Cassuviacece. 

(1998.)  The  Spondiacex  are  arboreous  plants  destitute  of  spines,  with  alter- 
nate unequally  pinnate,  or  by  abortion  simple  dotless  leaves  devoid  of  stipulae. 
The  inflorescence  is  either  axillary  or  terminal,  in  spikes  or  racemes.  The 
flowers  are  monoclinious,  sometimes  diclinious.  The  calyx  synsepalous,  5-cleft, 
and  regular,  but  either  persistent  or  deciduous,  and  imbricate  in  aestivation.  The 
petals  are  5,  exserted  from  below  the  disk  which  surrounds  the  ovary,  and  sub- 
valvate  or  scarcely  imbricate  in  aestivation.  The  stamens  are  10,  perigynous,  and 
exserted  with  the  petals.  The  disk  is  annular  in  the  pistilline  flowers,  and  orbi- 
cular in  the  stamineous  ones,  with  10  indentations.  The  ovarium  is  superior, 
sessile,  2-5-celled,  and  the  locules  uniovulate.  The  styles  are  short,  and  the 
stigmata  obtuse.  The  fruit  is  drupaceous,  containing  a 2-5-celled  nut,  the  cells 
of  which  are  monospermous.  The  seeds  are  pendulous  and  exalbuminous,  the 
Tadicle  superior  or  inferior,  and  the  cotyledons  plano-convex. 

(1999.)  Hence,  the  Spondiacex , differentially  considered,  are  non-resinous 
Terebinthinx,  with  alternate,  impunctate  leaves ; an  annular  disk,  and  superior 
concrete  carpella  with  solitary  pendulous  seeds. 

(2000.)  The  fruit  of  the  several  species  of  Spondias,  especially  the  Mombin,  the 
Zanzee,  and  the  Oghigee  hog-plums,  are  eatable ; they  are  slightly  acid  and  aro- 
matic, but  have  a very  peculiar  taste,  which,  although  agreeable  to  palates  accus- 
tomed to  the  flavour,  is  not  relished  by  Europeans.  The  fruit  of  S.  lutea,  the 
Hobo,  is  also  considered  agreeable,  and  aromatic,  and  is  eaten  by  children,  but  its 
chief  consumption  is  as  food  for  hogs. 

(2001.)  Poupartia,  which  is  sometimes  associated  with  Spondias,  but  said  to 
belong  to  Burseracex,  the  following  type,  'by  Dr.  Brown,  forms  the  transition 
from  this  group  to  the  next.  P.  mangi/era  is  the  Dapo  of  Java  and  Hindustan  ; 
its  fruit  is  said  to  be  eatable,  and  agreeably  fragrant.  P.  dulcis,  the  old  Spondias 
dulcis,  is  cultivated  to  a great  extent  in  the  Society  and  Friendly  Isles,  especially 
in  Tahiti,  where  the  fruit  is  much  esteemed.  Report  speaks  of  it  as  having  a 
delicious  flavour,  resembling  that  of  the  pine-apple,  although  it3  smell  is  dis- 
agreeable. 

(2002.)  Burserace.e.  Bursera,  Boswellia,  Balsamodendron,  and  the  other 
Terebinthinx  associated  to  form  this  type,  are  shrubs  or  trees  abounding  with 
balsamic  juices,  and  having  alternate,  unequally  pinnate,  impunctate  leaves,  with 
or  without  stipulae. 

The  inflorescence  is  axillary  or  terminal,  and  varies  from  racemes  to  panicles. 
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The  flowers  are  united,  rarely  separate  ; the  calyx  is  synsepalous,  with  2-5 
nearly  regular  divisions.  Petals  3-5,  exserted  from  the  calyx  below  the  disk,  and 
usually  valvate  in  aestivation.  Stamens  twice  or  four  times  as  many  as  the  petals, 
perigynous,  and  all  fertile.  Disk  orbicular  or  annular,  ovarium  2-5-celled,  supe- 
rior, and  sessile.  Style  short  or  absent,  with  the  stigmata  equal  in  number  to  the 
cells  of  the  ovary.  Ovules  in  pairs,  collateral,  and  attached  to  the  axis.  Fruit 
drupaceous,  2-5-celled,  the  outer  coat  often  splitting  into  valves.  Seeds  exal- 
buminous.  The  radicle  superior,  straight,  and  turned  towards  the  hilum,  and  the 
cotyledons  either  wrinkled  and  plaited,  or  fleshy. 

(2003.)  Hence,  differentially  considered,  the  Burseracex  are  resinous  Tere- 
binthinx , with  an  annular  disk,  superior  concrete  carpella,  and  2 collateral  ovules 
in  each  cell. 

(2004.)  The  source  of  Olibanum,  the  especial  incense  of  the  ancients,  has 
long  been  a matter  of  doubt.  Supplies  of  this  resin  wrere  formerly  drawn  only 
from  Africa,  and  it  is  said  by  some  to  have  been  called  Gum  Thuris,  on  account 
of  its  being  brought  by  the  merchants  from  Thur  or  Thor,  a port  in  the  North 
Bay  of  the  Red  Sea,  near  Mount  Sinai,  and  in  order  to  distinguish  it  in  com- 
merce from  gum  arabic,  which  was  chiefly  exported  from  Suez.  This  explana- 
tion is  more  probable  than  that  which  would  derive  the  Latin  Thus  from  Srvto, 
referring  to  the  use  of  the  resin  in  sacrifices,  because  its  Greek  name  is  Libanos, 
a word  evidently  the  same  with  Lebonah  or  Luban,  its  Hebrew  and  Arabic  appel- 
lations. Linneus  supposed  the  Olibanum  of  Africa  to  be  procured  from  a species 
of  juniper  (./.  Lycia),  but  of  this  no  satisfactory  evidence  has  been  adduced  ; and 
the  assumption  is  now  generally  denied.  Lamarck  has  since  referred  to  the  Amyris 
Gileadensis  as  its  source,  and  Sprengel  to  the  A.  Kataf.  It  is  more  than  proba- 
ble, however,  that  olibanum,  or  balms  which  so  closely  resemble  it. that  they  pass 
current  in  commerce,  may,  like  gum-arabic,  be  afforded  by  several  different  plants. 
And  of  this  there  seems  to  be  evidence  offered  by  Messrs.  Turnbull  and  Cole- 
brooke,  who  have  shewn  that  a gum  collected  in  the  mountainous  regions  of  cen- 
tral India,  and  sent  to  this  country  without  a name,  but  which  the  London  drug- 
merchants  recognised  as  Olibanum,  and  which  now  forms  the  greater  part  of  the 
Olibanum  used  in  Europe,  is  an  exudation  from  a tree  called,  in  India,  Sali,  the 
Boswellia  serrata  of  botanists. 

The  Indian  olibanum  is  said,  by  the  French  pharmacologists,  to  be  less  pure 
than  the  African,  and  some  other  slight  differences  have  been  observed  ; but,  whe- 
ther these  are  attributable  to  the  modes  of  collecting  it,  or  to  any  difference  in  the 
plant  from  which  it  is  procured,  is  at  present  unknown  ; that  the  African  olibanum 
is  not  the  produce  of  ./.  Lycia,  is  assumed  by  the  French  from  numerous  obser- 
vations they  have  made  on  that  plant,  which  grows  freely  in  the  South  of 
France. 

(2005.)  Olibanum  administered  internally  is  stimulant  and  diaphoretic;  it  is, 
however,  little  used  in  British  medicine,  its  chief  consumption  here  being  as  a 
fumigation,  mixed  with  other  aromatic  gums,  in  sick  chambers.  It  is  believed  to 
have  been  one  of  the  ingredients  in  the  sweet  incense  of  the  Jews ; and  it  is  3til! 
burnt  us  incense  in  the  Greek  and  Romish  churches,  where  the  diffusion  of  such 
vapours  round  the  altar  forms  a purt  of  the  prescribed  religious  service. 

(2000.)  Boswellia  glabra,  the  Gugulapootschittoo  of  Coromandel,  is  a large 
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tree  which  yields  a resin  when  the  hark  is  wounded,  that  the  Hindoos  burn  as  in- 
cense in  their  temples  ; and  which,  when  mixed  with  oil,  is  also,  as  Don  observes, 
employed  for  the  more  useful  purpose  of  marine  pitch.  The  wood  of  this  tree  is 
hard,  heavy,  and  durable. 

The  Boswelli<s  differ  from  the  rest  of  the  Burseracete,  in  having  a capsular  in- 
stead of  a drupaceous  fruit.  This  deviation  anticipates  the  legumes  of  the 
Ciceritice,  and  is  an  interesting  physiological  phenomenon. 

(2007.)  Balsamodendron,  called  emphatically  the  Balsam  tree,  produces  those 
resinous  drugs  known  as  Balm  of  Gilead,  Balsam  of  Mecca,  Balsamum 
Judaicum,  &c.  These  balsams  seem  to  be  afforded  indifferently  by  several 
species;  the  first  is  however  generally  considered  to  be  the  produce  of 
B.  Gileadense,  and  the  second  of  the  B.  Opobalsamnm.  But  similar  balsams 
are  procurable  from  B.  Kataf  and  Ka/al.  The  Kataf  affords  a sweet-scented 
red  powder,  with  which  the  women  in  Arabia  wash  and  perfume  their  hair  ; and 
the  Kafal  balsam  is  said  to  be  purgative.  Nees  Von  Esenbek  is  of  opinion 
that  myrrh  is  the  produce  of  a species  of  this  genus,  which  he  calls  B.  Myrrha. 

(2008.)  Idea,  an  allied  genus,  contains  several  species  of  similar  resiniferous 
trees,  the  balsams  procured  from  which  are  used  as  vulneraries,  and  burnt  as 
incense.  I.  heterophylla,  or  Aracouchini , of  Guiana,  bears  a very  fragrant  fruit, 
which  is  carried  about  their  persons  by  the  natives,  and  sent  as  a valuable  present 
to  their  friends:  with  the  turpentine  afforded  by  this  tree,  and  also  that  which 
flows  from  I.  Guianensis,  heptaphylla,  and  others,  the  Caribs  perfume  the  oil 
with  which  they  anoint  their  bodies  to  keep  off  the  rain,  and  to  defend  them 
from  the  attacks  of  insects.  /.  Icicariba  yields  a resin  that  resembles  Elemi, 
for  which  it  is  often  substituted.  And  the  wood  of  Idea  altissima,  two  varieties 
of  which  are  the  red  and  white  cedars  of  Guiana,  is  very  durable,  especially  the 
former,  which  is  used  for  making  household  furniture,  boats,  canoes,  &c. 

(2009.)  Bursera,  the  genus  which  gives  its  name  to  the  type,  is  dedicated  to 
the  memory  of  Joachim  Burser,  a pupil  of  Caspar  Bauhin.  Its  several  species 
yield  resinous  juices,  useful  for  various  purposes.  From  B.  acuminata  is  pro- 
cured a yellow  concrete  oil  ; and  from  B.  gummifera,  both  a fluid  turpentine  and 
a concrete  resin,  resembling  mastic,  and  applicable  to  the  same  purposes.  The 
wood  of  B.  serrata  is  close-grained  and  hard,  as  tough  as  oak,  and  heavier.  It 
is  considered  in  Bengal  as  a good  timber  in  carpentry. 

(2010.)  The  nuts  of  Canarium  commune,  and  sylvestre,  are  eatable;  those 
of  the  former  aTe  cooked  in  various  ways,  and  bread-cakes  and  biscuits  made  from 
them  for  ordinary  consumption.  In  the  Moluccas,  Banda,  and  New  Guinea,  the 
balsam  is  said  to  have  the  same  medicinal  properties  as  that  of  Copaiba.  The 
turpentine  of  C.  microcarpum  is  frequently  used  in  the  eastern  dockyards  instead 
of  pitch,  and  mixed  with  chalk  and  oakum  to  calk  vessels.  It  is  commonly 
culled  Dumar. 

The  fruits  of  C.  album  and  Pirnela  are  pickled  in  China  and  Java,  and  used  as 
olives.  They  are  recommended  for  assisting  digestion  and  provoking  an  appetite. 

(2011.)  Colophonia  Mauritania  yields  the  lids  de  Colophone  of  the  Isle  of 
France,  and  by  wounding  the  stem  an  abundunce  of  resin  is  procured,  which  is  used 
in  medicine,  and  is  applicable  to  all  the  purposes  of  common  turpentines  and  pitch. 

(2012.)  Hedwigia  (the  old  Bursera ) balsamifera  affords  a balsam  analogous 
to  that  of  copaiba  both  in  smell,  taste,  and  properties.  It  is  the  wild-boar  tree 
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of  St.  Domingo,  so  called  because  the  natives  report  that  those  animals,  when 
wounded,  strip  off  its  bark  and  rub  themselves  with  the  resin  that  exudes. 

(2013.)  Several  species  of  Elaphrium,  such  as  E.  tomentosum,  Jaquinianum, 
and  excelsum,  yield  fragrant  balsams,  similar  to  those  previously  described,  such 
being  indeed  the  general  produce  ol  the  Burseraceee  ; and  the  fruit  of  others  is 
occasionally  eatable,  as  that  of  Garnga  pinnata,  which  is  however  unpleasant 
in  a raw  state,  but  makes  a very  good  pickle. 

(2014.)  The  Amyrides  are  plants,  similar  in  their  products  and  in  several 
points  of  structure  to  the  Burseraceee,  so  that  they  are  usually  associated  with  them. 
De  Candolle  arranges  them  as  the  following  group,  and  Bartling  even  makes 
them  both  co-ordinate  sub-types.  But  it  does  seem  that  their  affinities  are 
stronger  with  the  Aurantiacei e and  Rutaeee,  as  suggested  by  Ivuntb,  both  on 
account  of  their  dotted  resiniferous  leaves,  and  the  hypogynous  exsertion  of  their 
stamens  : characters  which  agree  with  the  latter  groups,  but  are  at  variance  with 
the  former. 

CICERINiE. 

(2015.)  The  ordinary  Pulse,  so  called  from  the  Hebrew  Phul, 
a bean,  or  the  Latin  Puls,  bean-meal  gruel,  or  pottage,  and  not 
on  account  of  their  being  pulled  or  gathered  for  food,  as  some 
lexicographers  assert,  form,  with  their  numerous  allies,  a large 
and  very  important  natural  group  of  plants,  which  has  been  vari- 
ously subdivided,  and  differently  named.  From  their  legumes, 
or  podded  fruits,  they  have  been  called,  collectively,  Leguminosce, 
both  by  Jussieu  and  De  Candolle,  who  in  this  follow  Ray  and  the 
earlier  writers.  By  Tournefort  and  the  Corollists  in  general,  as 
well  as  by  Ray,  in  his  first  system,  they  were  named  Papilionacece, 
on  account  of  the  resemblance  their  blossoms  bear  to  butterflies 
with  expanded  wings,  a likeness  long  perceived,  although  it  was 
reserved  for  a modern  philosopher  to  imagine  that  the  first  butter- 
flies might  have  been  such  flowers,  which  got  loose  from  their  stalks 
and  flew  away.  Linneus  divided  the  pulse,  which  Jussieu  and  De 
Candolle  have  again  conjoined,  into  two  orders,  his  32d  and  33d, 
called  Papilionacece  and  Lomentacece  ; the  first,  including  those 
genera  which  have  butterfly-shaped  flowers  and  true  legumes ; the 
second,  those  in  which  the  corollce  are  regular  and  for  the  most 
part  rosaceous,  and  the  fruit  that  modified  form  of  legume  which 
is  known  as  a lornent. 

(2016.)  Hence,  as  these  plants  are  neither  universally  papiliona- 
ceous nor  leguminous,  and  as  the  Lomentacese  cannot  be  sepa- 
rated from  the  Papilionaceae,  without  violating  relations  more 
important  than  those  which  depend  on  the  form  of  the  corolla  and 
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the  pericarp,  viz.  the  characters  derived  from  the  seed  and  its 
embryo,  a modified  distribution  of  the  included  genera  founded 


a.  Cathartocarpvs  Fistula.  Raceme  of  flowers  and  abrupte-piu- 
nate  leaf.  (a)  Flower  divested  of  perianth,  to  shew  the  free  stamens 
of  unequal  lengths.  (6,  c ) Sections  of  the  loment,  shewing  its  spurious 
transverse  dissepiments.  (rf)  A petal.  ( e ) A seed. 

b Indigofera  tinctoria.  Branch  with  leaves  and  bunches  of  pods. 

(a)  A flower  separated,  to  shew  its  papilionaceous  form.  (4)  Diadel- 
phous  stamens  and  pistil,  (c)  Contracted  pod.  (d)  The  pod  with 
one  of  the  valves  removed,  to  shew  the  seeds,  (e)  A seed,  (f ) Ditto 
magnified  and  cut  lengthwise,  to  shew  the  embryo.  ( g ) The  embryo 
removed. 

c.  Acacia  longifolia.  Branch  with  flowers  and  dilated  petioles, 
phyllodia,  instead  of  leaves,  (a)  A flower  expanded,  to  shew  the 
numerous  stamens.  (4)  Calyx  and  pistil,  the  other  parts  having  been 
removed,  (e)  One  of  the  petals.  ( d ) The  pistil. 

upon  the  preceding  schemes,  but  principally  upon  that  of  De 
Candolle,  may  be  more  advantageous  than  strictly  following  either; 
and,  as  a change  of  things  without  a change  of  names  is  apt  to  in- 
duce confusion,  another  term,  Cicerina.,  from  Cicer,  a vetch,  is 
proposed  as  the  collective  designation  of  the  whole.  These  varia- 
tions in  arrangement  and  in  name  will  also  appear  further  advis- 
able, when  it  is  considered  that  structure  and  properties  are  thus 
made  more  consentaneous,  and  that  another  group,  the  Connara- 
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cecE,  intimately  allied  to  the  vetches,  but  usually  associated  with 
the  TerebinthincR , are  included  in  the  present  section. 

(201T.)  The  Cicerince  or  pulse  are  unsociable  into  seven  natural  families  or 
types,  which,  for  convenience,  may  be  again  collected  into  three  subsections. 
But,  as  the  group  is  a large  one,  perhaps  its  systematic  distribution  may  be  ren- 
dered more  intelligible  by  reducing  it  to  a tabular  form  ; in  which  references  may 
also  be  introduced  to  the  arrangements  of  Linneus  and  Jussieu. 


(2018.) 


ClCERIN* 
or  Pulse. 


Subsections. 

C Connariance. 
Embryo  straight, 
radicle  remote  or 
abhilose. 


} 


Types  and  Subtypes. 


Connavacea. 


Loti  ana. 
Embryo  curved, 
radicle  near  the 
hilum. 


Mimosiance. 
Embryo  straight, 
radicle  near,  or 
hilose. 


f Lotacece 

Sophorid.ee 
Loti  clce 
Hedysaridee 
Lnthyracece 
ticidce 
P haseolidce 
Dalherg'ida 
( Swartziacece 

Cassiacece 

Geoffroyidce 

CcBsalpinidcB 

Mimosacece 

Detariacece. 


V I 


o 

o 

a 


? 


z 6! 

ti  B 

I 3 i 
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(2019.)  The  distribution  of  the  subtypes  and  types  between  the  Lomentacece 
and  Papilionacece  of  Linneus,  and  the  relation  of  the  whole  to  the  Leguminoste 
of  Jussieu,  are  shewn  by  the  extent  of  the  right-hand  braces. 

The  characters  which  associate  them  into  three  subsections  curiously  alternate 
in  their  absence  and  their  presence.  In  two  (the  Connariance  and  Mimosiance) 
the  embryo  is  straight,  while  in  one  (the  Lotiana:)  it  is  curved.  Again,  in  two 
(the  Lotiana;  and  Mimosiance)  the  radicle  is  near  the  hilum,  while  in  one  (the 
Connariance)  it  is  remote.  For  the  two  that  agree  in  the  form  of  the  embryo 
difler  in  the  situation  of  the  radicle,  and  those  which  agree  in  the  relative  situa- 
tion of  the  radicle,  differ  in  the  form  of  the  embryo.  Thus, 

(2020.)  The  Connariance  are  Cicerince,  with  straight  embryos  and  abhilose 
radicles. 

(2021.)  The  Mimosiance  are  Cicerince,  with  straight  embryos  and  hilose  radi- 
cles; while 

(2022.)  The  Lotiana:  are  Cicerince,  with  hilose  radicles  and  curved  embryos. 

(2023.)  But  although  thus  differing  in  minor  particulars,  they  all  agree  in  the 
more  general  and  important  characters  by  which  they  are  associated  to  torm  a 
section. 

(2024.)  Hence,  differentially  considered,  the  Cicerince  are  Leguminous  or 
Lomentaceous  (very  rarely  drupaceous)  Rosales,  with  mostly  exalbuminous  seeds, 
terminal  styles,  perigynous  (rarely  hypogynous  stamens)  Papilionaceous  or 
Rosaceous  corolla*,  (the  petals  occasionally  abortive),  the  fifth  lobe  of  the  calyx 
anterior ; and  alternate,  compound,  impunctate,  and  mostly  stipulate  leaves. 
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(202,5.)  The  Leguminosce  of  De  Candolle,  which  dissent  from  the  Cicerince  by 
the  exclusion  of  the  Connuracece,  while  the  drupaceous  Detariacece  are  included, 
differ  only  in  their  definition  from  the  foregoing  by  the  change  of  mostly,  to  < always, 
exalbuminous  seeds,’  and  the  addition  of  the  radicle  being  ‘ always  next  the  hilum.’ 
(20:26.)  The  Papilionaceae  and  Lomentace*  of  Linneus  have  a similar  com- 
mon definition,  and  are  interdistinguished  by  the  former  having  leguminous  fruit 
and  papilionaceous  flowers,  and  the  latter  lomentaceous  fruit  and  the  flowers 

nearly  regular  when  not  apetalous. 

CONNARIANJE. 

(2027.)  Connaracejb.  Connarus,  Omphalobium,  and  their  allies,  foim  the 
single  type  included  in  the  section  Connariana. , the  characters  of  which  are  there- 
fore identical,  [§  2018,  2020,  2028.]  These  plants  form  the  transition  from  the 
last  to  the  present  section,  and  intimately  connect  the  two.  They  are  in  truth 
leguminous,  although  not  papilionaceous  plants,  but  then  many  oi  the  common 
LeguminosEe  have  not  papilionaceous  corolla; ; and  Dr.  Brown  very  justly  ob- 
serves, that  they  are  only  to  be  distinguished  from  the  Leguminosa*  ot  authors  by 
the  situation  of  the  radicle  ; for,  although  their  regular  flowers  and  exstipulate 
leaves  are  in  general  sufficient  distinctions,  still  these  are  characters  which  are 
found  in  other  types  of  the  Cicerince,  some  of  which,  as  the  Cassiace*,  have 
regular  flowers,  some,  as  the  Mimosaceae,  synpetalous  corollte,  some,  as  the 
Detariacese,  <fcc.  are  apetalous,  and,  amongst  the  Lotacese,  Sophora  and  other 
genera  have  exstipulate  leaves. 

(2028.)  The  Connaracece  are  shrubs  or  trees,  with  compound  (pinnate  or  ter- 
nate)  impunctate,  alternate,  exstipulate  leaves.  The  inflorescence  is  terminal  oi 
axillary,  and  in  racemes  or  panicles  with  evident  bracteEe. 

The  flowers  are  united  or  polygamous  by  abortion.  The  calyx  is  free,  persist- 
ent, pentasynsepalous,  and  the  lobes  imbricate  or  rarely  valvate  in  aestivation. 
The  torus  is  annular  or  discoid.  The  petals  5,  free,  deciduous,  exserted  from 
the  bottom  of  the  calyx,  alternate  with  its  segments,  and  imbricate  or  rarely 
valvate  in  aestivation.  The  stamens  are  subperigynous,  exserted  with  the  petals, 
and  twice  their  number,  those  opposite  the  petals  being  shorter  than  those  which 
are  opposite  the  sepals.  The  filaments  are  usually  monadelphous,  but  sometimes 
free,  and  the  anthers  dehisce  longitudinally  by  clefts.  The  germen  is  superior, 
the  carpels  several,  5,  or  by  abortion  less,  and  sometimes  solitary,  each  having  a 
separate  terminal  style,  and  usually  a dilated  stigma.  The  ovules  are  2 in  each 
cell,  collateral  and  ascending. 

The  fruit  is  leguminous;  dehiscent  by  valves : and  the  carpels  usually  several, 
5,  or  by  abortion  less,  and  the  seeds  erect,  either  in  pairs  or  by  abortion  solitary, 
and  often  arillate.  The  albumen  is  rarely  present ; when  found,  fleshy.  The 
embryo  is  straight,  the  radicle  short,  thick,  and  superior,  being  at  the  end  remote 
from  the  hilum.  The  plumula  is  2-leaved ; and  the  cotyledons  thick  when  the 
albumen  is  absent,  foliaceous  when  it  is  present. 

(2029.)  Hence,  dill'erentially  considered,  the  Connaracece  are  exstipulate 
Cicerince,  with  subperigynous  stamens,  regular  flowers,  twin  collateral  ascending 
ovules,  and  abhilose  radicles. 

(2030.)  The  Connari  are  astringent  plants,  and  a decoction  oi  one,  the  C. 
Africanus,  is  used  by  the  negroes  as  a styptic  to  assuage  the  bleeding  from 
wounds. 
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(2031.)  Cnestis  or  scratch-wort  has  so  been  called  from  the  pods  being  thickly 
beset  with  irritating  hairs,  like  those  of  the  Stizolobium  pruriens.  When  touched 
they  cause  intolerable  itching.  The  irritation,  however,  is  wholly  mechanical,  not 
any  poisonous  secretions  being  instilled  into  the  skin.  The  several  species  are 
handsome  plants ; and  the  pubescence  of  their  pods,  especially  of  C.  polyphylla, 
might  be  substituted  for  cowhage. 


LOT  I AN JE. 

(2032.)  The  greater  part  of  the  Papilionacea;  of  Linneus  and  the  Leguminosa 
of  Jussieu  are  included  in  this  subsection,  which  is  equivalent  to  the  subordinate 
division  Curvembriee  of  De  Candolle  ; and,  with  the  exclusion  of  the  Swurtziacece, 
to  the  PaptlionacecB  of  the  same  writer:  lor  the  papilionaceous  Geoffroyidce  are 
not  comprehended  in  his  papilionaceous  group. 

(2033.)  The  Lntiance  are  curvembryose  Cicerince,  with  hilose  radicles  and 
irregular  polypetalous  corolhe,  for  the  most  part  papilionaceous,  and  rarely 
wanting. 

(2034.)  Three  types  are  included  in  this  subsection,  which,  from  Lotus, 
Lathyrus,  and  Swartzia,  the  respective  normal  genera  of  each,  are  called  the 
Lotacece,  Lathyracece,  and  Swartziacece,  [2018.] 

(2035.)  Lotaceje.  The  habit  of  the  plants  included  in  this  type  is  very  various, 
some,  being  herbs  or  undershrubs,  while  others  are  shrubs,  or  even  large  trees,  with 
roundish  or  irregularly7  angled  stems  and  branches.  The  leaves  are  alternate 
(rarely  opposite)  petiolate,  and  compound,  impari-  or  very  seldom  abrupti-pin- 
nate,  ternate,  or  occasionally  by  abortion  unifoliate.  The  plane  of  the  leaflets  is 
occasionally  absent,  and  tendrils  developed  instead;  sometimes  the  leaves  are 
nearly  or  altogether  undeveloped,  and  their  place  supplied  by  the  enlarged  stipules. 
The  stipules  are  lateral,  and  very  seldom  wanting;  and  the  petioles  in  general 
bicallous  at  the  base. 

The  inflorescence  is  axillary  or  terminal.  The  flowers  are  united,  rarely  (by- 
abortion)  polygamous,  collected  into  spikes  or  panicles  (seldom  solitary)  with 
bracteolate  peduncles.  The  calyx  is  tree,  formed  of  5 sepals  more  or  less  cohering 
at  the  base,  with  a 5-cleft  or  toothed  limb,  often  unequal  and  apparently  bilabiate, 
the  upper  lip  being  bidentate  and  the  lower  trifid,  for  the  odd  lobe  of  the  calyx 
is  always  anterior,  and  imbricate,  or  subvalvate  in  aestivation.  The  torus  is  small, 
annular,  and  covering  the  bottom  of  the  calyx.  The  petals  are  usually  5,  irregular, 
exserted  from  the  perigynous  disk,  alternate  with  the  lobes  of  the  calyx,  very  un- 
equal in  size,  and  the  odd  petal  is  posterior.  The  corolla  is  generally  apo- 
petalous,  but  occasionally  the  petals  more  or  less  cohere  by'  their  edges.  The 
stamina  are  definite,  perigynous,  exserted  with  the  petals,  the  filaments  free, 
monadelphous,  diadelphous  or  triadelphous,  the  anthers  versatile,  2-celled,  or 
rarely  by  abortion  1 -celled,  and  the  pollen  pulverulent.  Ovarium  simple,  supe- 
rior, opposite  the  anterior  or  lower  lobe  of  the  calyx,  J -celled,  for  the  most  part 
many-ovuled,  but  sometimes  uniovulate.  The  trophosperm  is  double  and  nervi- 
lorm,  the  style  is  simple,  terminal,  and  proceeds  from  the  upper  margin  of  the 
ovary,  and  the  stigma  is  simple  likewise. 

The  fruit  is  a legume  or  loment,  1 -celled,  or,  by  introflexion  of  the  upper  suture 
longitudinally,  2-celled,  or  olten  traversed  by  spurious  transverse  dissepiments. 
1 he  seeds  are  several  or  solitary,  attached  to  the  upper  suture,  and  occasionally 
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furnished  with  a small  arillus.  The  testa  is  smooth,  the  tegmen  thin  ; the  hilum 
marginal,  and  the  micropyle  very  near  it.  The  embryo  is  curved  and  exalbu- 
minous,  the  radicle  short,  turned  towards  the  hilum  ; the  cotyledons  accumbent, 

foliaceous,  and  during  germination  epigean. 

C2036.)  Hence,  differentially  considered,  the  Lot  ace  a:,  which  are  the  phy  o- 
lobece  of  De  Candolle,  are  papilionaceous  Lotiana,  with  perigynous  petals  an 

foliaceous  cotyledons.  , . __ 

(2037.)  The  genera  associated  in  this  type  are  distributable  into  three  subty  pes, 

which  differ  in  the  following  particulars. 

(2038.)  The  Sophorida:  have  a continuous  1 -celled  legume,  and  10 

8ta(2039.)  The  Lotida  have  a continuous  1 -celled  legume,  sometimes  but  rarely 
sub-bilocular,  from  the  introflexion  of  the  upper  suture,  and  10  connate  stamina. 

(2040.)  The  Hedysaridce  have  a transversely  articulated  legume,  aiu  e 
ments  of  the  stamina  are  generally  connate,  usually  monadelphous  or  diadelphous, 

“soil!)' Sopbobid*-  The  Sophorx  are  many  of  them  shewy  handsome  shrubs 
and  trees,  but  are  chiefly  interesting  from  having,  like  3 lyrosperrnum  or  Ca tea, 
another  border-genus  of  this  subtype,  leaves  destitute  of  stipuke,  a deviation 

Sophora  heptaphylla. 


from  the  normal  character  of  the  Lotianx  and  Mimosian<B , but  which  strengthens 
the  connexion  of  both  these  groups  with  the  exstipulate  Connarianai,  and  of  all  with 
the  Terebinthince,  which,  although  usually  exstipulate,  have  a similar  reciprocal 
deviation  in  Canarium  of  the  Bwseraceee,  the  leaves  of  several  species  of  which 


are  furnished  with  stipules;  while  others,  as  C.  Pimela  and  littorale,  are  without 
them.  The  legume  in  several  of  the  Sophorie  is  curiously  moniliform  ; and  two 
species,  hence  culled  Pseudusophorce,  are  remarkable  for  having  their  filaments 
diadelphous;  thus,  with  S.  (or  Disemaa)  velutina,  in  which  they  are  irregularly 
monadelphous,  establishing  a connexion  with  the  adelphous  Lotidx. 

(2042.)  The  pods  of  Myrospermum  and  its  seeds  yield  a balsam,  having  a 
strong,  and  to  most  persons  an  unpleasant  smell,  but  which  others  liken  to  the 
odour  of  myrrh,  whence  the  generic  name. 
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(2043.)  The  wood  and  bark  of  the  Myroxyla  afford  sweet-scented  resins,  whence 
their  name.  ill.  peruiferum  yields  the  balsam  of  Peru.  M.  Toluifera,  the  balsam 
of  1 olu.  M.  pubescens  also  contains  large  quantities  of  a whitish  balsam  in  the 
crypt®  of  its  bark.  The  bark  is  collected  by  the  Indians  of  Puzuza,  Muna,  and 
Cucbero,  and  sold  without  extracting  the  resin  for  the  purpose  of  perfuming 
clothes,  rooms,  &c.  Plasters  made  of  this  balsam  are  considered  efficacious 
remedies  in  headach  and  toothach ; and  the  powder  of  the  bark,  as  well  as  the 
balsam,  an  agreeable  stimulant,  and  useful  in  shortening  the  cold  stage  of  fevers. 
T he  legumes  also  abound  in  a whitish  or  3’ellowish  resin,  which,  when  collected 
in  bottles,  will  keep  fluid  for  3rears  ; but  when  received  into  calabashes,  and  ex- 
posed to  the  air,  it  hardens  into  the  ordinary  state  of  white  balsam,  as  it  is  called 
in  commerce. 

(2044.)  The  balsam  of  Tolu,  and  the  concrete  balsam  of  Peru,  are  both  ob- 
tained from  the  respective  plants  by  making  incisions  in  the  bark,  whence  the 
resinous  secretions  flow,  and  are  received  into  hollow  gourds.  They  are  so 
similar,  that  in  commerce  they  are  frequently  confounded.  The  ordinary  balsam 
of  Peru,  which  is  liquid  and  of  a dark  colour,  is  procured  by  boiling  the  small 
twigs  of  the  M. peruiferum  in  water,  and  skimming  off  the  supernatant  balsam. 
These  balsams  are  all  aromatic  stimuli,  and  more  or  less  powerful  expectorants. 
I hey  enter  into  the  composition  of  several  S3’rups,  lozenges,  and  unguents,  which 
are  favorite  remedies  in  pectoral  complaints ; and  the  latter  is  an  excellent  di- 
gestive application  to  ill-conditioned  ulcers,  which  are  often  difficult  of  treatment 
in  cachectic  persons. 

1 he  leaves  of  the  Myroxyla  are  glandular,  and  are  remarkable  for  having  the 
pellucid  spaces  both  round  and  linear. 

(2045.)  The  Ormosia  or  necklace  trees  have  so  been  called  from  (opyog,) 
the  use  to  which  their  beautiful  scarlet  seeds  with  black  spots,  are  frequently 
put.  0.  dasycarpa  is  the  red  bead-tree  of  Browne ; and  0.  coccinea,  the  scarlet 
bead-tree.  The  seeds  of  O.  coarctata  are  similar  in  colour  and  shape  to  the 
preceding,  but  much  smaller. 

(2046.)  Virgil,  who  required  no  such  memorial,  has  had,  ' in  gratitude  for 
much  interesting  botanical  information  recorded  in  his  Georgies,  a genus  con- 
secrated to  him.  The  l 'irgiliee  are  handsome  shrubs  and  trees,  with  pendulous 
racemes  of  pink  or  yellow  flowers.  The  bark  of  several  species,  as  V.  lutea  and 
aurea , afford  a 3'ellow  d3’e  ; and  the  roots  of  the  last  named  have  a sweet  taste, 
resembling  that  of  liquorice. 

(2047.)  The  Baptisue,  (Irom  ’Banrit),)  have  received  their  name  from  the 
economical  application  of  some  of  the  species,  especialty  B.  tinctoria , which  was 
formerly  used  as  indigo  by  the  d3rers.  The  roots  and  leaves  are  antiseptic  and 
astringent;  and,  according  to  Barton,  they  possess  both  cathartic  and  emetic 
powers. 

(2048.)  1 he  Podalina,  which  have  been  named  after  Podalirius,  one  of  the 
mythological  sons  of  zEsculapius,  are  scarcely  appropriate  in  their  dedication,  for 
although  handsome  plants,  none  of  the  species  are  used  in  medicine,  nor  ure 
any  of  them  known  to  be  possessed  of  active  properties. 

(2040.)  Lotidjs-  1 he  genera  included  in  this  subtype  vary  considerably  in 
their  habit,  port,  and  external  structure;  and,  as  they  are  numerous,  it  becomes 
expedient  to  take  advantage  of  these  structural  variations,  although  some  of  them 
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are  slight  in  order  to  distribute  them  into  minor  groups.  Of  these  secondary 
associations,  five  appear  to  be  sufficiently  distinct  to  be  admitted  as  systematic 
districts;  and  from  Genista  (the  broom),  Trifolium  (the  clover), 

(the  sweet-vetch),  Galega  (the  goat’s-rue),  and  Astragalus  (the  milk-vetch), 
they  are  called  Genistem,  Trifolem,  Glycine*,  Gale  gem,  and  Astragalem.  I hey 

differ  in  the  following  particulars.  „ 

(0050  ) The  Genistem  are  Lotidm  with  stamina  almost  universally  mona- 

delphous,  a 1 -celled  legume,  simple  or  ternate,  rarely  pinnate  leaves,  and  fru- 

tesceut  or  suffrutescent  stems. 

(2051.)  The  Trifolem  are  herbaceous,  rarely  frutescent  Lotidm,  with  diade  - 
phous  stamens,  a 1 -celled  legume,  and  quinate  or  ternate,  rarely  imparipinnate 

leaves.  The  corolla  is  also  occasionally  synpetalous. 

(2052.)  The  Glycinem  are  Lotidm,  with  herbaceous  or  suftruticose,  often 
climbing  stems,  variable  leaves,  the  primordial  ones  being  opposite,  and  the 
flowers  usually  blue,  red,  or  purple,  very  seldom  yellow,  lhe  stamina  are  for 

the  most  part  diadelphous,  and  the  legume  1 -celled. 

(■>053  ) The  Galegem  are  Lotidm,  with  herbaceous,  shrubby,  or  arboreous 
stems,  usually  imparipinnate  leaves,  the  primordial  ones  being  either  opposite 
or  alternate,  the  stamens  diadelphous,  rarely  monadelphous,  and  the  legume 

’’S)  The  Astragalem  are  Lotidm  with  herbaceous  or  suffrutescent  stems, 
imparinnate  leaves,  the  primordial  ones  being  alternate ; the  stamens  diadel- 
phopius,  and  the  legume  2-ceUed,  or  sub-bilocular  from  the  introflexion  of  one 


of  the  sutures.  . 

(2055.)  Genistem.  The  Planta  Genista  or  whin,  the  Gen  of  the  Celts,  and 

the  Genet  of  the  French,  was  the  badge  of  a long  race  of  British  kings,  hence 
called  Plantagencts.  Upwards  of  80  species  are  included  in  this  genus,  many  of 
which  are  very  ornamental,  but  few  have  been  applied  to  any  important  uses. 
The  Lionum  Rhodium  is  said  by  most  persons  to  be  the  wood  of  G.  Cananensis, 
although  others  doubt  the  fact,  and  refer  to  Convolvulus  floridus  as  its  source. 
Both  plants  are  natives  of  the  Canary  Islands,  and  the  wood  has  been  named 
Rhodium,  not,  as  some  have  superficially  fancied,  from  its  growing  in  the  Isle  ol 
Rhodes,  but  on  account  of  its  red  colour,  and  the  rose-like  odour  it  exhales  when 
cut,  and  which  escapes  when  burnt.  The  wood  is  bitter,  and  a very  agreeable 
aromatic  oil  may  be  obtained  from  it  by  distillation ; which,  as  well  as  the  pow- 
dered  wood,  is  commended  as  a stern utatorj' . 

(2056.)  Genista  purgans,  which  grows  freely  on  the  hills  in  France,  especially 
in  Cevennes,  is  there  used  as  a cathartic ; the  seeds  are  the  part  the  villagers 
employ.  The  G.  monosperma  is  a most  valuable  plant,  from  its  power  of  fixing 
loose  sands.  It  grows  abundantly  on  the  shores  of  Egypt,  Barbary,  Portugal, 
and  Spain,  and  it  converts  the  otherwise  barren  deserts  into  delightful  gardens ; 
its  twigs,  leaves,  and  fragrant  blossoms,  form  a favourite  and  nutritious  food  for 
goats ; and  its  smaller  branches  are  used  as  cords  for  tying  bundles.  The 
Spaniards  call  both  the  plant  and  the  extensive  districts  it  overspreads  Retamas, 
from  its  Arabic  name,  Rmtam.  Many  other  genistas  are  likewise  sand-fixing 
plants,  and  hence,  perhaps,  the  final'  cause  of  their  little  importance  to  man 
directly  as  food  or  medicine,  may  be  perceived,  as  thus  they  escape  his  ag- 
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gressions,  and  are  allowed  uninterruptedly  to  pursue  their  constant  labours  as 
Nature’s  pioneers,  for  the  general  advantage. 

(2057.)  G.  tinctoria,  the  woad-waxen,  or  dyer’s  whin,  is  frequently  used  to 
dye  yarn  of  a bright  yellow  colour.  The  whin-tops,  with  the  flowers,  are  the 
parts  employed.  The  unpleasant  bitterness  of  butter  and  cheese  are  often  owing 
to  the  cows  being  allowed  to  feed  upon  this  plant,  which  renders  their  milk 
extremely  bitter.  The  seeds  are  reputed  to  be  both  emetic  and  cathartic,  and  a 
decoction  of  the  twigs  to  be  useful  in  dropsy.  The  ashes  are  also  said  to  be  a 
valuable  diuretic,  and  the  decoction  enjoys  in  the  Ukraine  a high  reputation  as 
a remedy  for  canine  madness;  but,  notwithstanding  the  evidence  adduced,  its 
antilyssic  powers  seem  somewhat  doubtful. 

(2058.)  The  beautiful  Laburnums  are  species  of  Cytisus.  The  wood  of  the 
arboreous  ones  is  much  valued  by  cabinet-makers,  and  is  known  under  the  name 
of  French  or  Alpine  ebony.  And  even  the  shrubby  stems  of  C.  Scoparius  are 
sought  after,  on  account  of  their  beauty  when  cut  into  veneers.  Goats  are  fond 
of  browsing  on  the  herbaceous  twigs  of  this  plant,  which  is  believed  to  be  the 
flowering  Cytisus  of  Virgil;  and  its  branches,  when  young  and  tender,  are  often 
used  in  this  country  as  well  as  in  Italy,  as  lodder,  and  sometimes  substituted, 
on  account  of  their  bitterness,  for  hops  in  brewing.  They  are  also  said  to  be 
capable  of  tanning  leather,  and  of  being  made  into  a coarse  kind  of  cloth.  In  our 
provinces,  the  older  plants  are  frequently  employed  as  thatching  for  cottages, 
sheds,  and  ricks.  The  seeds  have  a very  bitter  taste,  and,  as  well  as  a decoction 
of  the  young  twigs,  called  “ broom-tops,”  are  esteemed  as  a diuretic.  When 
burned  they  afford  a considerable  quantity  of  vegetable  alkali,  upon  which  their 
medicinal  properties  chiefly  depend  ; but  their  bitterness  is  also,  in  dropsical  habits, 
where  strength  is  in  general  greatly  reduced,  a further  recommendation. 

(2059.)  The  seeds  of  the  common  Laburnum,  (C.  Laburnum,')  are  bitter, 
and  were  observed  by  Haller  to  be  violently  emetic  and  cathartic  ; but  they  are  now 
known  to  be  absolutely  poisonous.  Several  serious  cases  have  occurred,  both  in 
this  country  and  in  France,  from  children  swallowing  laburnum  flowers  and 
seeds.  The  deleterious  properties  of  this  plant  depend  upon  a peculiar  proximate 
principle,  discovered  by  MM.  Chevalier  and  Lassaigne,  and  called  by  them 
Cytisine;  small  doses  of  it,  when  given  to  various  animals,  produce  vomiting, 
convulsions,  and  death.  The  same  principle,  or  a very  similar  one,  appears  to  be 
present  in  the  flowers  of  Arnica  montana,  (the  Leopard’s  bane  ;)  and  in  Asarum 
Europeum,  (the  Asarabacca.)  Notwithstanding  the  poisonous  quality  of  the 
seeds,  and  the  purgative  effects  of  the  young  shoots,  the  latter  form  a very- 
favourite  food  with  hares  and  rabbits,  who,  it  is  said,  will  touch  no  other  plant 
wrhile  a twig  of  laburnum  remains;  and  hence  it  is  frequently  sown  in  plantations 
to  protect  young  trees,  until  they  are  large  enough  to  resist  all  leporine  assaults. 

(2000.)  Spartium  junceum,  the  Spanish  or  rush-broom,  received  its  name 
from  the  ancient  use  of  its  rush-like  branches  in  the  manufacture  of  rough 
cordage,  and  ropes  are  even  now  made  from  them  in  Spain.  Its  fibres  are 
twisted  into  thread  in  Languedoc,  where  it  is  also  used  as  green  fodder  for  sheep. 
Its  beautiful  yellow  blossoms  form  a favorite  resort  for  bees. 

(2001.)  The  Gorse  or  Furze,  which  renders  our  otherwise  desolate  heaths  so 
beautiful,  is  the  Ulex  Europeus.  Although  here  apparently  so  hardy  n plant,  it 
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is  affected  by  climate  more  than  many  others  which  we  regard  as  much  more 
tender.  Both  heat  and  cold  are  inimical  to  it.  It  scarcely  grows  further  south 
than  Provence,  and  its  northern  range  is  confined,  lor  it  is  unknown  in  Sweden 
and  Russia.  Linneus  lamented  that  he  could  scarcely  keep  it  alive  in  a green- 
house; and  the  anecdote  of  the  transports  which  Dillenius  evinced,  when  on 
coming  to  England  he  saw,  for  the  first  time,  our  commons  glorying  in  its 
golden  blossoms,  is  familiar  to  every  one.  It  is  sometimes  planted  as  hedges; 
and  is  commonly  cut  for  fuel,  and  occasionally  even  cultivated,  where  peat  and 
coals  are  dear.  Goats,  kine,  sheep,  and  horses,  will  eat  the  tender  tops ; and 
furze,  in  some  places,  is  used  as  a common  fodder  for  cattle. 

Ulex  Europeus  and  Spartium  junceum  att’ord  two  of  the  very  rare  instances 
known  of  papilionaceous  flowers  becoming  double. 

(2062.)  Ononis,  the  rest-harrow,  the  different  species  of  which  are  common 
on  sterile  or  ill-cultivated  lands,  has  usually  been  regarded  as  merely  a trou- 
blesome weed,  but  the  physiological  history  ol  the  plant  is  one  replete  with 
interest ; an  interest,  however,  which  it  shares  in  common  with  other  thorny 
plants,  the  warriors  of  the  vegetable  world.  The  final  cause  of  the  development 
of  thorns,  and  their  physiological  relations,  I have  elsewhere  discussed  at  length  ; 
a brief  notice  of  the  subject  is  all  that  can  be  admitted  here. 

“ In  barren  uncultivated  tracts  of  heath  or  common  land  thorny  plants  abound, 
e.  g.  the  sloe  (Prunus  spinosa),  the  rest-harrow  ( Ononis  spinosa),  the  haw- 
thorn (Cratcegus  oxyacanthus),  the  buckthorn  (R/iamiuts),  the  cockspur-thorn 
( Cratcegus  crus  Galli),  and  many  others.  These  vegetables,  when  removed  into 
gardens  and  cultivated  with  care,  lose  all  their  thorns,  which  so  thickly  beset 
them  when  wild,  and  bear  fruitful  branches  in  their  stead  ; becoming,  as  Linneus 
expressed  it,  tamed  plants  ( Plantce  domitai),  instead  of  the  (Milites  or)  warriors, 
to  use  his  language,  that  they  were  before.  Wildenow  was  the  first  who  ex- 
plained the  rationale  of  this  metamorphosis,  the  first  who  showed  that  thorns  are 
abortive  buds;  buds  which  a deficiency  of  nourishment  prevented  becoming  de- 
veloped into  branches,  and  which,  when  the  requisite  supply  of  food  is  present, 
speedily  evolve  their  latent  leaves  and  flowers.  But  Wildenow  did  not  perceive 
the  beautiful  adaptation  of  means  to  ends,  which  forms,  in  my  opinion,  by  far  the 
most  interesting  part  of  the  phenomenon. 

“ In  open  barren  tracts  of  country,  the  very  circumstance  ot  the  sterility  ot  the 
soil  must  prevent  the  production  of  many  plants,  and  of  those  which  grow,  lew  will 
be  enabled  to  perfect  many  seeds.  It  is  necessary  therefore  to  protect  such  as 
are  produced  from  extermination,  by  the  browzing  of  cattle,  otherwise  not  only 
would  the  progeny  be  cancelled,  but  also  the  present  generation  be  cut  off.  And 
what  more  beautiful  and  simple  expedient  could  have  been  devised,  than  ordaining 
that  the  very  barrenness  of  the  soil,  which  precludes  the  abundant  generation  by 
seed,  should  at  the  very  same  time,  and  by  the  very  same  means,  render  the  abortive 
buds  (abortive  for  the  production  of  fruit),  a defensive  armour  to  protect  the 
individual  plant,  and  to  guard  the  scantier  crop  which  the  half-starved  stem 
can  bear? 

“ That  such  an  armature  is  produced  by  the  abortion,  or  partial  development 
of  buds  and  branches,  there  is  abundant  proof.  For  not  only  are  thorns  found  in 
every  stage,  varying  from  their  simple  dormant  or  winter  state,  when,  if  opened, 
they  contain  the  rudiments  of  leaves,  through  leaf-bearing  spines  to  rigid  thorns 

4 N 


648 


OUTLINES  OF  ROSA  KOLOG IA. 


on  the  one  hand,  or  leaf-clad  branches  on  the  other;  but  the  very  organs,  i.  e. 
buds,  which,  when  the  plant  is  half-starved,  are  partly  developed  as  spines,  and 
part  only  ns  branches,  become,  when  an  abundant  supply  of  nourishment  is  pro- 
vided, altogether  leafy  branches  ; the  buds  have  all  been  wholly  developed,  none 
have  degenerated  into  thorns,  and  the  plant  is  tamed.  The  Ononis  arvensis  is  a 
familiar  example  immediately  in  point,  for  of  it  there  are  two  well-known  varie- 
ties called  0.  spinosa  and  0.  inemiis,  from  the  circumstance  of  this  being 
smooth  and  destitute  of  thorns,  while  that  is  covered  with  them.  These  two 
varieties  I have  often  seen  growing  together  on  the  same  heath : the  one  well 
clad  with  its  offensive  and  defensive  arms,  and  furnished  with  few  leaves  to  tempt 
the  appetite  of  cattle ; the  other,  upon  or  near  to  which  a careless  cow  had 
dropped  a profusion  of  manure,  replete  with  leaves  and  blossoms,  but  wholly 
destitute  of  thorns,  and  just  in  such  a state  as  to  furnish  an  agreeable  repast  to 
the  animal  by  which  it  had  so  richly  been  endowed.’’ 

The  Rest-harrow  forms  a favorite  food  with  asses,  whence  its  name  Onorus  ; and 
other  animals  will  also  eat  it,  as  sheep,  goats,  and  kine  ; but  it  is  not  relished  by 
horses.  The  old  physicians  believed  the  O.  arvensis  to  be  endowed  with 
powers  which  it  is  now  well  known  it  does  not  possess,  for  it  was  used  as  a 
specific  in  cases  of  stone,  and  as  a remedy  in  delirium.  The  young  shoots  are 
succulent  and  sweet,  and  in  some  places  it  is  esteemed  as  a culinary  vegetable. 
Dioscorides  says  that,  when  pickled,  it  forms  an  agreeable  dish. 

Ononis  Natrioo  is  reported  by  Pliny  to  be  obnoxious  to  snakes,  whence  its 
name,  but  its  power  of  driving  away  those  reptiles  is  more  than  apocryphal. 

(2063.)  Anthyllis,  so  called  from  the  general  downyness  of  the  plants,  was 
esteemed,  or  at  least  one  species  (A.  vulneraria,')  was  recommended  strongly 
by  Gesner,  as  an  application  to  stanch  the  effusion  of  blood  from  wounds.  But 
of  its  application  in  old  chirurgery  the  nominis  umbra  now  alone  remains.  This, 
however,  as  well  as  several  of  the  other  species,  form  good  pasturage  for  sheep  ; 
and  Mr.  Young  informs  us  that  it  is  very  abundant  in  the  best  meadows  of  the 
Pyrenees,  where,  he  says,  it  is  of  smaller  growth  than  here,  and  less  astringent. 

(2064.)  Trifolieee.  The  clovers  and  the  other  herbaceous  Lotidse  included  in 
this  subtypical  district,  are  chiefly  valuable  as  fodder,  and  they  are  cultivated  to  a 
great  extent  in  this  country  under  the  name  of  Artificial  grasses;  this  agri- 
cultural term  having  reference  to  their  use  alone,  and  not  implying  a gramineous 
character  any  more  than  the  Gallic  sain-foin,  or  the  Latin  Fcenum  Grtecum , both 
of  which,  like  the  clovers,  are  leguminous  plants,  and  esteemed  in  different  times 
and  places  as  food  for  cattle. 

(2065.)  Among  the  most  valuable  of  these  artificial  grasses  are  the  Medicago 
Lupulina,  the  Hop-medick  or  Black -nonsuch,  and  M.  sativa,  the  Lucern.  The 
latter  was  much  extolled  by  Columella  and  the  Roman  georgical  writers;  and  it 
is  generally  agreed  to  be  superior  to  clover  as  food  for  cows,  not  only  increasing 
the  quantity  of  milk  and  its  richness  in  cream,  but  also  the  quality  of  the  butter. 
The  leaves  of  Af.  Lupulina  are  said  to  be  laxative,  and  the  roots  are  occasionally 
used  for  cleaning  the  teeth. 

(2066.)  Trigonella  Fcenum  Gr tecum,  was  so  called  by  the  Romans,  on  account 
of  their  having  adopted,  the  practice  of  cutting  and  drying  it  for  iodder,  Irom  the 
Greeks.  It  was  formerly  extensively  cultivated  in  Italy,  and  is  still  occasionally 
to  be  met  with  on  the  farms  in  the  south  of  Europe.  The  seeds  are  farinaceous, 
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blit  they  have  a strong  disagreeable  smell,  and  an  unctuous  and  slightly  bitter 
taste.  An  ounce,  when  bruised,  will  render  a pint  of  water  very  thick  and  slimy ; 
hence  they  have  been  used  in  poultices  and  other  emollient  applications,  but  they 
are  now  seldom  employed  excepting  in  veterinary  practice. 

This  plant  is  the  hedysaron , ijdvaapov,  of  Theophrastus  and  Dioscorides,  its 
abominable  odour  being  then  considered  a sweet  perfume , as  its  old  name  im- 
ports ; and  we  also  learn  that  an  oil  extracted  from  the  seeds  was  formerly  used 
by  the  Hindus  to  scent  their  unguents. 

(2067.)  The  Melilots  are  plants  very  similar  to  the  clovers,  with  which  they 
were  once  generically  combined.  Melilotus  arborea  is  one  of  the  largest  species 
of  the  Trifolea,  growing  to  the  height  of  15  feet.  M.  officinalis  was  forme)  ly  used 
in  medicine  as  an  ingredient  in  plasters,  poultices,  and  emollient  fomentations. 
It  has  a strong  smell  and  bitter  acrid  taste ; but,  notwithstanding  both,  it  seems  to 
be  a favourite  food  with  cattle,  and  horses  are  so  fond  of  it,  that  in  Italy  it  is 
called  Trifolium  caballinum  ; and  Ray  informs  us  that  it  was  atone  time  grown  in 
England  as  food  for  cows  and  horses.  The  celebrated  Gruyere  cheese  owes  its 
peculiar  flavour  to  the  seeds  and  flowers  of  this  plant,  which  are  bruised  and 
mixed  with  the  curd  before  it  is  pressed.  Hay  made  of  it  has  a remarkable  scent, 
and  becomes  more  fragrant  as  it  dries,  having  then  some  resemblance  to 
Anthoxanthum  odoratum.  This  odour  was  once  believed  to  be  owing  to 
benzoic  acid,  but  it  has  since  been  recognized  as  a peculiar  principle,  which  Irom 
being  also  found  in  the  Coumarouma  odorata,  has  been  called  Coumerin. 
The  flowers  are  much  resorted  to  by  bees,  and  hence  the  generic  name  ot  Honey 
Lotus. 

(2068.)  Of  the  clovers,  Trifolium  pratense  and  repens,  are  the  most  valuable 
fodder  species.  T.procumbens  and  medium,  although  good,  are  much  inferior. 
Chalky  soils  are  most  favourable  to  the  growth  of  these  plants ; indeed,  so  pro- 
pitious, that  many  cleared  grounds,  especially  heath  and  common  lands,  become 
quickly  covered  with  them,  if  the  surface  be  merely  strewed  over  with  quicklime. 

T.  incarnutum  bears  very  handsome  blossoms,  and  is  grown  as  a garden-flower  ; 
and  the  roots  of  T.  alpinum,  which  are  sweet  and  mucilaginous,  are  used  like 
liquorice  in  pectoral  complaints. 

The  clover  is  commonly  supposed  to  be  the  shamrock,  and  the  Irish  themselves, 
of  late  years,  have  worn  the  leaves  of  T.  repens  as  their  national  badge.  It 
would  however  seem,  from  antiquarian  researches,  that  the  true  shamrock,  or 
shamrog,  is  the  Oxalis  acetosella,  of  which  more  hereafter.  But,  although  thus 
deprived  of  its  Erin  honours,  the  clover  is  not  without  traditional  importance. 
Supernatural  influence  has  been  attributed  to  it ; and  these  superstitions  appear  to 
have  some  connexion  with  the  triple  arrangement  of  its  leaves.  Formerly  it  was 
considered  not  only  as  “ very  good  for  cattle,”  but  also  “as  noisome  to  witches.” 
And  (continues  Johnson)  in  the  days  in  which  there  were  witches  in  the  land, 
the  leaf  was  worn  by  knight  and  by  peasant,  as  a potent  charm  against  their 
wiles. 

“ Woe!  woe  ! to  the  wight  who  meets  the  green  knight, 

Except  on  his  faulchion  arm 
Spell-proof  he  bear,  like  the  brave  St.  Clair, 

The  holy  trefoil's  charm.” 
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And  traces  of  a belief  in  its  magic  power  even  yet  remain  in  tbe  almost  unob- 
served customs  of  our  clowns,  who  seek,  and  deem  themselves  fortunate  if  they 
can  find,  a four-leaved  clover. 

(2069.)  Lotus,  a name  probably  of  Egyptian  origin,  has  been  given  to  several 
different  plants.  The  ancients  seem  to  have  distinguished  three  sorts;  the  tree- 
lotus,  the  marsh-lotus,  and  the  herb-lotus,  the  two  former  of  which  ( Zizi/phus 
Lotus,  and  Nymphcea  Lotus'),  retain  the  original  term  as  a specific,  and  the 
latter  as  a generic  name. 

(2070.)  The  Loti  resemble  the  clovers  in  their  general  properties,  but  do 
not  seem  to  be  so  acceptable  as  food  to  cattle.  The  pods  of  L.  edulis  are 
esteemed  in  Candia  and  Barbary,  and  those  of  L.  Gebelia  are  eaten  by  the  Arabs, 
being  dressed  when  young,  as  French  beans  are  in  Europe. 

The  leaves  of  L.  corniculatus  become  blue  on  drying,  and  would  probably 
afford  a dye  resembling  indigo,  which  is  the  produce  of  plants  contained  in  the 
next  subtypical  district. 

(2071.)  Glycinea.  The  ‘ pomme  de  prairie’  of  the  Canadians,  is  the  root  of 
the  Psorulea  esculenta.  It  is  very  farinaceous,  and  affords  during  winter  a 
nutritive  and  most  acceptable  food  to  the  natives  on  the  banks  of  the  Missouri, 
where  it  abounds.  And  according  to  Mr.  Douglas,  the  roots  of  P.  brachiata, 
“though  stringy,  dry,  and  tough,  are  gathered  and  eaten  by  the  Cree  Indians, 
and  also  occasionally  resorted  to  as  food  by  Canadian  voyagers,  who  call  them 
Navets  de  prairie.” 

(2072.)  P.  bituminosa  has,  as  its  name  imports,  a very  peculiar  smell,  re- 
sembling bitumen ; but  it  has  not  hitherto  been  applied  to  any  useful  purpose. 
P.  coryliana  is  considered  stomachic  by  the  Indian  practitioners;  and  Ainslie 
speaks  favorably  of  its  effects  in  cutaneous  disorders.  P.  glandulosa,  a native 
of  Chili,  is  reputed  to  be  stomachic,  and  is  there  regarded  as  a vermifuge.  It 
smells  like  rue,  and  is  said  to  possess  both  emetic  and  cathartic  powers.  Lesson 
informs  us  that  the  Araucenos  employ  it  to  make  an  intoxicating  liquor,  which 
some  persons  have  mistaken  for  Paraguay  tea:  and  the  roots  of  P.  pentaphylla, 
which  are  aromatic  and  slightly  bitter  and  astringent,  have  been  introduced  into 
the  new  French  Code x as  officinal,  under  the  name  of  White  or  Mexican 
Contrayerva. 

(2073.)  Indigo  is  procurable  from  several  plants,  hence  called  indigo-bearers, 
but  the  Indigofer®,  and  especially  I.  tinctoria  and  Anil,  yield  the  chief  supplies  ; 
although  argentea,  and  other  species,  are  cultivated  in  some  places  as  sources  of 
the  dye.  [2016  B.] 

Indigo  is  chiefly  grown  in  the  East  and  West  Indies,  where  it  forms  an  im- 
portant and  very  profitable  article  of  export.  Attempts  have  been  made  to  cul- 
tivate it  in  Europe,  both  in  the  south  of  France  during  the  Napoleon  dynasty, 
and  in  Spain,  but  without  success,  for  it  not  only  thrives  best  in  warm  climates, 
but  of  all  crops  it  requires  perhaps  the  greatest  extent  of  surface  for  its  growth, 
and  can  therefore  only  be  profitably  raised  where  land  is  of  little  value  and 
labour  cheap.  The  comparatively  small  capital  required  for  the  manufacture  of 
indigo  is  another  temptation  to  its  cultivation  in  the  East  Indies  in  preference 
to  sugar,  the  outlay  for  the  former  not  being  above  a third  of  that  essential  for 
the  latter. 

Before  the  English  became  masters  of  Bengal,  and  for  the  first  twenty  years 
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after  their  sovereignty  was  established,  the  culture  and  manufacture  of  indigo, 
now  of  such  importance,  was  unknown  ns  a branch  of  British  industry,  and  the 
exports  were  but  trifling.  The  European  markets  were  then  principally  supplied 
from  America.  In  1783  attention  however  began  to  be  directed  to  this  business, 
and,  though  the  processes  pursued  by  the  English  are  nearly  the  same  with  those 
lollowed  by  the  natives,  their  greater  skill,  capital,  and  intelligence,  gives  them  an 
immense  advantage.  In  their  hands,  the  growth  and  preparation  of  indigo  has 
become  the  most  important  employment,  at  least  in  a commercial  point  of  view, 
carried  on  in  the  country.  The  indigo  made  by  the  natives  supplies  the  internal 
demand,  so  that  all  which  is  raised  by  Europeans  is  exported. 

In  the  Delta  of  the  Ganges,  where  the  best  and  largest  quantity  of  indigo  is 
produced,  the  plant  lasts  only  for  a single  season,  being  destroyed  by  the  pe- 
riodical inundations ; but  in  the  dry  central  and  western  provinces  it  lasts  two 
years,  one  or  even  two  rattoon,  or  offset  crops,  being  obtained ; and,  owing  to 
this  circumstance,  the  planters  in  the  latter  situations  are  enabled  to  furnish  a 
large  supply  of  seed  to  those  in  the  former.  The  seeds  are  sown  in  drills  a foot 
apart  during  the  rainy  season,  and  kept  free  from  weeds.  In  two  or  three 
months  the  crop  is  fit  for  cutting,  but  the  plants  must  not  be  allowed  to  flower, 
otherwise  the  foliage  becomes  hard  and  unproductive,  and  it  should  be  cut  in  wet 
weather,  for  if  the  season  be  too  dry  the  stools  will  not  spring  again;  hence, 
from  these  and  other  circumstances,  such  as  its  destruction  by  hail-storms,  the 
produce  is  precarious.  When  cut  the  herb  is  steeped  in  vats;  and,  after  being 
well  macerated  and  the  colouring  matter  extracted,  the  liquor  is  drawn  off  into 
other  vessels,  in  which  it  undergoes  the  peculiar  process  of  beating,  to  cause  the 
faecula  to  subside.  The  faecula  is  subsequently  collected  and  transferred  into  a 
third  set  of  vats,  where  it  remains  for  sometime  before  it  is  strained  through 
cloth  bags,  and  evaporated  in  shallow  wooden  boxes,  placed  in  the  shade. 
Before  it  is  perfectly  dry  it  is  cut  into  small  pieces  an  inch  square,  and  is  then 
packed  in  barrels  or  sewed  up  in  sacks  for  sale.  During  tbe  four  years  ending 
1829,  the  annual  exports  of  indigo  from  Bengal  have  averaged  9,000,000  lbs. 
per  annum,  the  value  of  which  varied,  according  to  its  quality,  from  3s.  3d.  to 
6s.  6d.  a pound. 

(2074.)  The  I.  Anil  (the  Anyl  of  the  Arabs,)  is  the  species  chiefly  cultivated 
in  America  and  the  West  Indies.  I.  Guatemala  is  also  sometimes  grown.  The 
plants  are  in  perfection  in  two  or  three  months  after  being  sown,  and  are  there 
observed  to  answer  well  for  the  manufacturer,  even  when  full  blown.  They  are 
cut  with  reaping-hooks  a few  inches  above  the  roots,  tied  in  loads,  carried  to 
the  works,  and  laid  by  strata  in  the  steeper,  the  process  of  manufacture  not  dif- 
fering essentially  from  that  pursued  in  the  East  Indies.  Seventeen  negroes  are 
sufficient  to  manage  twenty  acres  of  indigo  ground,  and  one  acre  of  rich  land, 
well  planted,  will,  with  good  seasons  and  proper  management,  yield  500  lbs.  of 
buligo  in  twelve  months;  for  the  plants,  after  being  cut,  send  out  stolones  or 
rattoons,  and  thus  gives  four  or  five  crops  a year. 

(2075.)  It  appears  pretty  certain  that  the  culture  of  the  indigo  plant,  and 
the  preparation  of  the  dye,  have  been  common  in  India  from  a very  remote  epoch. 
Pliny  mentions  it  under  the  name  of  Indicum,  (1.  36,  c.  6),  and  says,  when 
diluted  with  water,  it  produces  an  admirable  mixture  of  blue  and  purple  colours ; 
and  he  gives  tests  by  which  the  genuine  drug  might  be  distinguished  with  sufli- 
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cient  precision.  He  knew  also  that  it  was  the  produce  of'  a vegetable,  but,  as 
with  other  substances  brought  from  afar,  he  was  egregiously  mistaken  as  to  its 
mode  of  preparation.  Nor  need  this  be  wondered  at,  as  even  at  the  close  of  the 
sixteenth  century  it  was  not  known  in  England  what  plant  afforded  indigo. 
This  we  learn  from  “ the  Remembrancer  for  Master  T.”  who  was  instructed 
by  Hackluyt  “ to  know  if  Anil,  that  coloureth  blue,  be  a natural  commodity  of 
those  parts  (Turkey),  and,  if  it  he  a compound  of  an  herb,  to  send  the  seed  or 
root,  with  the  order  of  sowing,  &c.,  that  it  may  become  a natural  commodity  in 
the  realm,  as  woad  is,  and  that  the  high  price  of  woad  may  be  brought  down.” 
(1582.) 

(2076.)  Indigo,  when  first  introduced  into  Europe,  was  used  to  mix  with  woad, 
the  customary  dye,  to  heighten  its  colour;  but  by  degrees  the  quantity  of  indigo 
was  increased,  and  woad  was  at  last  entirely  superseded.  It  is  worth  while,  how- 
ever, to  remark,  that  indigo  did  not  make  its  w'ay  into  general  use  without 
encountering  much  opposition.  The  growers  of  woad  prevailed  on  several 
governments  to  prohibit  the  use  of  indigo.  In  Germany  an  imperial  edict  was 
published  in  1656,  prohibiting  the  use  of  indigo  or  “ devil’s  dye,”  as  the  learned 
counsellors  chose  to  designate  it,  and  great  care  was  directed  to  be  taken  to 
prevent  its  clandestine  importation  ; because,  says  the  edict,  “ the  trade  in  woad 
is  lessened,  dyed  articles  injured,  and  money  carried  out  of  the  country.”  The 
magistrates  of  Nuremberg  went  still  further,  for  they  compelled  the  dyers  of  that 
city  to  take  an  oath  once  a year  not  to  use  indigo ; which  practice  was  continued 
down  to  a very  late  period. 

In  1598,  upon  an  urgent  representation  of  the  states  of  Languedoc,  and  at  the 
solicitation  of  the  woad-growers,  the  use  of  indigo  was  prohibited  in  that  pro- 
vince, and  it  was  not  until  1737  that  the  dyers  of  France  were  left  to  dye  with 
such  articles,  and  in  such  a way  as  they  pleased.  (Beckman.)  Let  not  those 
(observes  M'Culloch),  who  may  happen  to  throw  their  eye  over  this  paragraph 
smile  at  the  ignorance  of  our  ancestors — Mutato  nomine  de  te  fabula  narratur. 
How  much  opposition  is  made  at  this  moment  to  the  importation  oi  many  im- 
portant articles,  for  no  better  reasons  than  were  alleged  in  the  16th  century 
against  the  importation  of  indigo  ! 

(2077.)  The  indigo  plant,  in  its  natural  state,  is  innoxious;  but  indigo,  when 
prepared,  is  a dangerous  poison.  The  chemical  changes  which  take  place  during 
the  process  of  preparation  are  extremely  curious,  (Vid.  Brande’s  Manual,  ii.  464 ; 
or  Turner’s  Elements  of  Chemistry,  755);  when  nitric  acid  is  made  to  act  upon 
indigo  a new  acid  is  formed,  called  the  Carbazotic. 

(2078.)  Ternalea  is  the  only  species  of  the  genus  Clitoria  which  has  been 
usefully  employed.  Its  root  is  mildly  emetic,  and  is  administered  in  milk  as  a 
diuretic  in  dropsy.  The  seeds  are  purgative,  and  the  flowers  afford  a blue  dye. 

(2079.)  The  roots  and  leaves  of  some  species  of  Glycine  are  sweet,  and  hence 
the  generic  name.  They  are  very  ornamental  plants,  and  two  or  three  are  useful 
likewise.  G.  subterranea,  the  Voandezeia  of  Madagascar,  and  the  Mandelobi 
of  Brazil,  has  tuberous  roots,  filled  with  a nutritious  farina.  The  tubercles 
are  about  the  size  of  a musket-ball,  and  are  eaten  in  Madagascar  and  Brazil,  as 
those  of  G.  tomentosa  are  in  the  neighbourhood  of  Pondicherry,  where  they  are 
likewise  given  to  horses  instead  of  oats,  under  the  name  ol  Contort. 

(2080.)  Galegea . The  Goat’s  rue,  like  many  of  the  plants  associated  with  it, 


LOTACE® LOTIDjE. 


653 


forms  excellent  fodder,  and  is  peculiarly  acceptable  to  those  animals  whose  name 
it  bears.  Tho  generic  term  Galega  hints  at  the  prevalent  belief  that  it  increases 
the  milk  in  animals  that  feed  on  it. 

G.  officinalis  once  enjoyed  a high  reputation  as  an  alexipharmic ; and  it  is 
recorded  to  have  been  administered  with  great  success  during  a plague  which 
ravaged  Lombardy.  Boyle  speaks  of  it  as  a cordial,  in  no  niggard  terms  of 
praise;  and  Monlien  and  Camerarius  recommend  it  as  an  efficient  medicine. 
But  it  has  very  little  either  smell  or  taste ; and  its  sensible  properties  are  irre- 
concilable with  the  idea  of  its  being  a trustworthy  agent  in  the  cure  of  serious 
disease.  Of  this,  a proof,  although  indirect,  may  be  obtained  from  the  fact  that 
it  is  now  used  as  a potherb,  and  eaten  as  a salad  in  Italy.  In  India,  the  root  of 
G.  ■purpurea,  which  is  bitter,  is  recommended  in  cases  of  dyspepsia;  that  of 
G.  spinosa,  combined  with  ginger,  is  also  prescribed  by  the  Indian  practitioners 
for  indigestion;  and  G.  Virginiana  is  reputed  to  be  a powerful  sudorific. 
G.  tinctoria,  and  some  other  Senegal  species,  afford  a kind  of  indigo.  Galega 
sericea  is,  according  to  Thunberg,  made  into  a paste  which  intoxicates  fish,  and 
is  used  to  capture  them  in  the  Antilles.  G.  toxicaria  is  possessed  of  similar 
properties ; and,  according  to  Lunan,  is  used  for  a like  purpose  in  India. 

(2081.)  The  different  kinds  of  liquorice  belong  to  the  genus  Glycyrrhiza,  so 
called  on  account  of  the  sweetness  of  the  roots,  which  abound  with  a mucila- 
ginous saccharine  juice,  possessing  a very  peculiar,  and  to  most  persons  agree- 
able flavour.  Several  species,  as  the  echinata  and  lepidota,  as  well  as  the 
glabra,  afford  the  drug  in  question ; but  it  is  chiefly  procured  from  the  latter, 
which  has  been  generically  distinguished  by  Meench,  under  the  name  of  Liquiritia, 
but  the  differences  of  structure  are  too  slight  to  render  its  segregation  necessary. 

(2082.)  Liquorice  is  a native  of  the  south  of  Europe,  and  is  much  cultivated  in 
Spain,  wdience  our  chief  supplies  are  drawn.  It  has  likewise  for  many  years  been 
partially  grown  in  England,  plantations  being  formed  at  Mitcham,  Battersea, 
Fulham,  and  other  places  in  the  neighbourhood  of  London ; and  formerly  it  was 
cultivated  to  a considerable  extent  at  Pontefract  in  Yorkshire,  Worksop  in  Not- 
tinghamshire, and  in  other  provincial  districts.  Stow  informs  us  that  the  “ planting 
and  growing  of  Licorish  began  about  the  first  year  of  Queen  Elizabeth’s  reign.” 
One  hundred  weight  of  the  root  will  afford  twenty-eight  pounds  of  the  extract 
commonly  known  as  Spanish  liquorice,  which,  when  purified,  becomes  much  more 
agreeable  in  flavour,  and  is  known  as  liquorice  lozenge.  It  enters  into  the  com- 
position of  several  pectoral  medicines,  and  is  used  to  cover  the  nauseous  taste  of 
aloes  and  other  drugs ; but  its  chief  consumption  is  by  the  porter-brewers.  By 
the  analysis  of  Robiquet  it  has  been  shewn  that  the  sweetness  of  liquorice  depends 
upon  a peculiar  form  of  sugar,  which  he  calls  Glycyrrhizin  or  Glycion.  The 
roots  also  abound  in  amylaceous  fecula,  and  contain  a new  crystalline  substance 
and  a resinous  oil,  besides  phosphate  and  malate  of  lime,  and  woody  fibre. 

(208.1.)  G.fcetida  differs  from  the  other  species  by  having  a very  disagreeable 
smell ; the  whole  plant,  when  bruised,  exhales  a fetid  odour. 

(2084.)  Tephrosia  toxicaria,  cmarginutu,  and  piscatoria,  are  remarkable  for 
their  power  of  imparting  an  intoxicating  quality  to  a large  quantity  of  water,  and 
the  bruised  leaves  are  used  in  the  West  Indies  to  intoxicate  fish.  The  large  ones 
recover  from  the  effects  of  this  inebriation  when  removed  to  other  water,  or  when 
the  poison  is  carried  away  by  the  stream,  but  the  smaller  fry  generally  perish. 
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T.  purpurea  is  prescribed  in  India  for  dyspepsia,  and  T.  tinctoria  is  one  oi  the 
Anils  from  which  the  Ceylonese  prepare  their  indigo. 

(2085.)  Amorpha  is  the  bastard-indigo,  one  species  of  which,  A.  frnticosa,  was 
formerly  cultivated  in  Carolina,  for  the  sake  of  the  colouring  matter  it  affords ; 
but,  as  it  is  far  inferior  to  the  true  indigo-plant,  its  culture  has  long  since  ceased. 
The  genus  is  at  present  chiefly  interesting,  from  the  circumstance  of  the  papiliona- 
ceous corolla  losing  its  normal  appearance  by  the  abortion  of  the  wings  and  keel, 
the  standard  being  the  only  petal  developed.  This  is  an  approach  to  the  entire 
abortion  which  occurs  in  the  Detaria,  and  the  deformity  is  expressed  in  the 
generic  name. 

(2086.)  Nissolia  quinata  (or  ferruginea),  which  is  a native  of  Guiana,  exudes 
from  its  stem  a reddish  transparent  gum  that  has  a powerfully  astringent  flavour. 

(2087.)  The  locust-tree  of  North  America,  the  wood  of  which  is  so  much 
esteemed  for  its  hardness,  strength,  and  durability,  is  a species  of  Robinia,  called 
Pseud-acacia  or  False  Acacia,  from  its  resemblance  in  port  and  foliage  to  the 
true  Acacice.  It  is  a tree  of  rapid  growth,  and  its  timber  is  considered  of  nearly 
equal  value  with  that  of  the  oak,  which  it  would  doubtless  supersede  in  many 
places  were  it  not  for  its  brittleness.  High  winds  injure  the  trees  much,  so  that 
they  seldom,  at  least  in  this  country,  attain  any  great  size.  As  trenails,  gate- 
posts, &c.  it  is  nearly  incorruptible.  The  other  species  of  Robinia,  as  R.  hisyida 
and  viscosa,  are  very  ornamental  shrubs  and  trees. 

(2088.)  Caragana  is  a genus  which  includes  several  plants  once  confounded 
with  the  Robinite;  Caragan,  or  Carachina,  being  the  vernacular  name  of  one  of 
the  species  which  is  common  in  Tartary.  The  root  of  C.  Altagana  has  some- 
what the  smell  and  taste  of  liquorice.  The  leaves  of  C.  arborescetis  form  good 
food  for  cattle,  and  it  is  said  that  they  contain  a colouring  matter  resembling 
indigo.  The  seeds  are  given  as  food  to  poultry,  and  its  twigs  are  tough,  and  em- 
ployed as  cords  or  withies.  The  tough  shoots  of  C.  frutescens  are  also  used 
instead  of  osiers,  and  C.  spinosa,  on  account  of  its  spiny  branches,  is  cut  and 
set  in  clay  on  the  tops  of  the  walls  about  Pekin,  as  broken  glass  bottles  are  in 
England,  to  prevent  people  from  climbing  over. 

(2089.)  Piscidia  erythrinu  or  the  fish-wood,  is  another  of  those  numerous 
plants  which  possess  the  peculiar  property  of  intoxicating  fish,  of  which  a very- 
interesting  account  is  given  by  Dr.  Hamilton,  in  a paper  read  before  the  Medico- 
Botanical  Society  of  London,  and  published  in  their  Transactions.  He  also  gives 
some  most  important  information  with  regard  to  its  effects  on  the  human  frame. 
He  says  it  was  the  bark  of  the  root,  and  not  the  leaves  and  branches,  as  commonly 
reported,  that  he  saw  used  for  intoxicating  fish,  and  that  the  roots  are  more 
powerful  if  collected  while  the  plants  are  in  flower. 

“ The  bark  of  the  root,  previous  to  being  used  for  fish-poisoning,  as  the  sport  is 
called,  is  macerated  with  the  lees  of  thestillhouse,  and  tempered  with  quicklime; 
it  is  then  put  into  baskets  of  a convenient  size,  with  one  of  which  each  of  the 
fishermen  is  provided : thus  equipped,  they  embark  in  one  or  more  boats, 
according  to  the  size  of  the  bay  selected  for  the  sport,  and,  pushing  to  a 
sufficient  distance  from  the  shore,  they  hold  their  baskets  over  the  side 
of  the  boat  in  the  water,  and  continue  to  agitate  them  till  the  whole  of  their 
contents  is  washed  out,  and  the  water  has  become  impregnated  with  the  intoxica- 
ting preparation,  which  happens  sooner  or  later,  and  to  a wider  or  narrower  extent 
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according  to  the  number  of  washers  and  bouts,  and  the  dimensions  of  the  hay.  In 
a little  time  the  smaller  fish  are  seen  floating,  apparently  dead,  upon  the  surface 
of  the  water,  while  the  larger  fish,  capable  of  longer  resisting  the  stupifying  in- 
fluence of  the  medicated  water,  swim  wildly  about,  raising  their  heads  above  the 
narcotic  fluid,  and  striving  as  it  were  to  breathe  a purer  atmosphere  ; these  sur- 
render themselves  an  easy  prey  to  the  persons  in  the  boats,  who  catch  them  with 
their  hands  as  they  float  by,  perfectly  unresisting ; if  thrown,  immediately  after 
being  taken,  into  fresh  and  pure  seawater,  there  is  no  doubt  but  that,  with  the 
exception  perhaps  of  the  smaller  fry,  they  would  soon  recover.  Neither  their 
flavour  nor  wholesomeness  is  in  the  least  impaired  by  the  manner  in  which  they 
have  been  taken  ; but,  from  the  number  which  are  uselessly  destroyed  by  this 
mode  of  taking  fish,  poisoning  has  been  prohibited  in  many  of  our  islands.  The 
maimer  in  which  the  Wonga  root  was  used  by  the  Carribs  differs  in  appearance 
from  the  above,  which  I myself  witnessed,  but  in  principle  is  indisputably  the 
same : they  stuffed,  as  I was  informed,  the  bellies  of  several  small  fish  with  a pre- 
paration of  the  root,  and  thTew  the  baits  thus  doctored  overboard,  when  they  were 
devoured  with  avidity  by  the  larger  fish  : these  latter  being  stupified  by  the  dose, 
became,  in  tbeir  turn,  the  prey  of  the  icthyopbagists  in  the  boats. 

“ Struck  with  the  singular  and  decided  effect  of  the  dogwood  bark  upon  the 
fish,  I was  induced  to  investigate  its  properties  as  an  internal  remedy  upon  the 
human  frame,  and  commenced,  accordingly,  a series  of  experiments  upon  myself 
with  the  bark,  in  substance,  in  infusion,  in  decoction,  and  in  tincture  ; which  last 
I found  to  be  the  only  efficient  and  practicable  mode  of  exhibition,  since  the 
active  constituent  appears  to  be  a resin  insoluble  in  any  thing  but  rectified  spirit, 
in  combination  with  a powerful  and  deleterious  empyreumatic  oil : hence  the 
necessity  of  the  stillhouse  lees,  which  contain  alcohol  in  a highly  concentrated 
state,  in  the  preparation  of  the  bark  for  fish-poisoning. 

“ My  tincture  was  prepared  by  macerating  one  ounce  of  the  coarsely  powdered 
bark  in  twelve  ounces,  by  measure,  of  rectified  spirit,  which  I had  brought  with 
me  from  England,  for  twenty-four  hours,  and  straining.  The  tincture  thus  ob- 
tained was  of  a fine  honey  yellow,  and  appeared  to  be  fully  impregnated  with  the 
active  principle  of  the  bark:  it  had  nothing  striking  or  offensive  in  its  taste  or 
smell,  but,  on  being  dropped  into  water,  it  communicated  to  it  an  opaline  or 
milky  hue,  evidently  from  the  separation  of  a resin  ; and,  on  suffering  some  of  the 
undiluted  tincture  to  evaporate  in  a glass,  the  sides  were  encrusted  with  a white 
film  of  the  resin  which  remained  behind.  Labouring  at  the  time  under  a severe 
toothach,  which  seemed  to  set  sleep  at  defiance,  I took  towards  night  a drachm 
measure  of  this  tincture  in  a tumbler  of  cold  water,  and  lay  down,  with  the  un- 
corked phial  in  the  one  hand  and  the  empty  glass  in  the  other,  to  speculate  upon 
the  manner  of  its  operation  on  the  system.  The  dose  was  by  no  means  disagree- 
able to  take,  nor  was  its  action  on  the  mouth  and  throat  so  unpleasant  as  that  of 
the  bark  in  substance,  which  irritated  the  fauces  like  the  Daphne  Mezereum  or 
the  croton  oil;  but,  soon  after  swallowing  the  dose,  l became  sensible  of  a burn- 
ing sensation  in  the  epigastric  Tegion,  spreading  rapidly  to  the  surface,  and 
terminating  in  a copious  diaphoresis,  in  the  midst  of  which  I was  surprised  by  a 
sleep  so  profound  that  I was  utterly  unconscious  of  existence  from  about  eight 
o’clock  at  night  till  eight  the  following  morning,  when  I awoke  free  from  pain  of 
every  description,  and  found  myself  still  grusping  the  uncorked  phial  in  one  hand, 
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from  which  not  a drop  had  been  spilled,  and  the  empty  glass  in  the  other.  No 
unpleasant  sensation  followed,  as  is  usually  the  case  after  opiates,  from  the 
exhibition  of  what  was  perhaps  a needlessly  large  dose;  nor  did  a friend,  whom, 
though  in  perfect  health,  I persuaded  to  repeat  my  experiment  in  his  own  person, 
suffer  the  slightest  inconvenience  from  an  equally  full  dose:  his  only  observation 
was,  that  he  never  had  slept  so  sound  in  his  life  as  he  did  that  night.  I next  tried  its 
efficacy  as  a topical  application  in  cases  of  carious  teeth,  introducing  a pledget 
of  cotton  impregnated  with  the  tincture  into  the  cavity,  and  never  knew  an 
instance  of  a return  of  pain  after  this  application.  I was'  next  desirous  of  com- 
paring its  effects  upon  animalculae  in  water  with  those  of  the  tincture  of  opium  : 
for  this  purpose  I took,  in  two  separate  wine-glasses,  equal  quantities  by  measure 
of  water,  filled  with  the  lively  young  of  the  mosquito,  adding  to  the  water  in  one 
glass  a sufficient  number  of  drops  of  the  Tinctura  opii  to  stupify  the  animalculae, 
which  fell  in  a mass  to  the  bottom  ; I then  dropped  into  the  other  an  equal  num- 
ber of  drops  of  the  Tinctura  piscidiae,  with  a similar  result.  Next,  taking  the 
first  glass,  and  carefully  decanting  the  water  without  disturbing  the  insensible 
mass  of  animalculae,  I poured  upon  them  fresh  portions  of  pure  water,  previously 
filtered,  in  order  to  prevent  confusion  ; upon  which  they  revived,  and  swam  about 
as  actively  as  if  nothing  had  happened.  I treated  those  in  the  glass  to  which  the 
dogwood  tincture  had  been  added,  but  without  the  slightest  effect : the  most  fre- 
quently repeated  affusions  of  pure  water  w'ere  not  of  the  least  avail ; the  animal- 
culae w'ere  truly  dead,  and  thus  furnished  a conclusive  proof  of  the  superior 
potency  of  the  dogwood  over  the  opium  tincture,  in  equal  quantities.” 

The  root-juice  is  used  to  poison  the  arrows  with  which  birds  are  shot,  in  the 
Antilles.  The  bark  is  astringent,  and  is  said  to  be  an  effectual  remedy  for  the 
mange  in  dogs  ; it  is  also  reputed  to  possess  tanning  properties. 

This  Piscidia  is  one  of  the  best  timber  trees  of  Jamaica  ; its  wood  is  coarse, 
but  heavy,  resinous,  and  almost  imperishable,  lasting  equally  well  in  and  out  of 
water ; hence  it  makes  excellent  piles  for  docks  and  wharfs. 

(2090.)  P.  Carthageneusis  very  closely  resembles  the  preceding  species  in  its 
properties  and  powers. 

(2091.)  The  bladder  or  false  sennas  are  different  species  of  Colutea.  The 
leaves  of  C.  arborescens  and  C.  cruenta,  which  are  common  garden  shrubs,  are 
slightly  laxative.  They  have  been  recommended  as  a substitute  for  true  senna, 
but  are  more  frequently  used  to  adulterate  the  genuine  drug,  which  is  an  inex- 
cusable fraud,  as  they  do  not  possess  above  an  eighth  part  of  its  powers,  an  ounce 
of  the  one  being  only  equal  to  a drachm  of  the  other.  The  seeds  are  said  to  be 
emetic  in  the  dose  of  9ij.  or  a drachm. 

(2092.)  Astragalcce.  P/iaca,  (tyaKi),  from  0ayio,  to  eat,)  the  Greek  name  for 
the  lentil,  has  been  inappropriately  given  in  modern  botany  to  a genus  of  plants 
which,  although  not  hurtful,  can  scarcely  be  regarded  as  esculent.  The  only 
instance  in  which  they  serve  as  human  food,  is  the  substitution  of  the  roasted 
seeds  of  P.  lioeticu  in  Hungary  for  coffee,  and  a very  indifferent  surrogate 
they  are. 

(2093.)  Astragalus , the  star  milk- vetch,  is  a very  large  genus,  comprehending 
upwards  of  250  different  species,  most  of  which  are  handsome  ornamental  plants. 

The  seeds  of  a few,  as  of  A.  Boetica,  are,  like  those  of  P/iaca  Boetica,  roasted 
and  ground,  in  some  places,  instead  of  coffee,  for  which  purpose  the  plant  is  culti- 
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vated  in  Sweden  and  Siberia.  The  seeds  of  A.  Cicer  are  given  as  food  to  children 
and  forage  to  horses.  The  roots  of  A.  aboriginorum,  which  are  long  and  yellow 
like  liquorice,  are  in  Arctic  America,  where  it  is  a native,  collected  as  an  article 
of  food  by  the  Crees  and  Stone  Indians ; and  the  roots  of  A.  Ammodytes , which 
are  also  sweet,  are  used  in  Siberia  instead  of  liquorice.  The  leaves  of  A.  glycy- 
phyllus  have  a sweetish  taste  when  first  chewed,  which  soon  changes  to  a nauseous 
bitter  ; it  is  hence,  although  indigenous  here,  left  untouched  by  cattle. 

(2094.)  A.  gummifer  and  Creticus,  as  well  as  A.  vents,  and  perhaps  some  other 
species,  afford  that  peculiar  gum  denominated  Tragacanth,  and  which  chemical 
analysis  has  shewn  to  consist  almost  wholly  of  pure  Cerasin.  The  power  of  this 
gum  to  render  water  viscid,  is  about  twenty-four  times  as  great  as  that  of  gum- 
arabic.  Medicinally  it  is  employed  as  a demulcent,  and  it  enters  into  the  compo- 
sition of  various  lozenges,  and  other  confectionery. 

(2095.)  A.  tragacanthoid.es  is  esteemed  among  the  Kalmucs  as  a febrifuge ; 
and  a decoction  of  A.  exscapus  is  said  to  afford  great  relief  in  the  distressing 
nocturnal  pains  of  chronic  rheumatism,  and  those  which  accompany  certain 
other  cachectic  disorders. 

(2096.)  Hedysarid.e.  Although  far  less  multitudinous  than  the  genera 
comprehended  in  the  last  subtype,  those  which  are  included  in  the  present  are 
numerous;  and  hence,  as  they  are  distributable  into  three  well  characterized 
subtypical  districts,  it  is  expedient  to  arrange  them  in  these  minor  groups,  which, 
from  the  most  important  plants  contained  in  each,  may  be  called  the  Cwonilletz, 
Hedysareee,  and  Alhagece,  respectively,  [§  2040.] 

(2097.)  The  Coronillea  are  sertulate  Hedysarida,  with  diadelphous  stamens, 
and  round  or  compressed  legumes. 

(2098.)  The  Hedysaretz  are  racemose  Hedysarida,  with  compressed  legumes. 

(2099.)  The  At  huge  a are  racemose  or  spicate  Hedysaridce,  with  legumes 
almost  round. 

(2100.)  Coronillece.  The  Coronillce,  so  called  on  account  of  their  flowers 
being  disposed  in  sertula  or  coronets,  are  handsome  and  freely  flowering  plants. 

C.  Emerus,  the  scorpion-senna,  is  a beautiful  shrub,  and  its  leaves,  which  are 
laxative,  are  sometimes  used  instead  of  senna.  C.  varia  is  eaten  greedily  by  cows 
and  horses,  and  it  has  been  proposed  to  cultivate  it  as  fodder,  but  its  bitterness 
may  prove  an  objection.  Some  cases  have  been  published  which  attribute  dele- 
terious properties  to  this  Coronilla;  M.  Lejeun,  however,  who  made  a series  of 
experiments,  so  far  from  believing  it  to  be  at  all  poisonous,  recommends  it  as  a 
valuable  diuretic,  and  has  published  some  cases  of  dropsy  which  he  cured  by  its 
administration. 

(2101.)  Hippocrepis,  the  horseshoe-vetch,  and  the  other  genera  of  the  Coro- 
nillece, are  ornamental  plants,  but  have  not  been  applied  to  any  important  useful 
purposes. 

(2102.)  Hedysareee.  The  AEschynomene  of  Pliny  was  a plant  described  by 
him  as  withdrawing  its  leaves  when  touched,  but  what  sensitive  plant  he  referred 
to  is  now  unknown,  and  the  name  has  been  given  to  a genus,  one  species  of  which, 
/E.  sensitive,  is,  like  the  original,  endowed  with  a very  peculiar  degree  of  irrita- 
bility, the  leaves  collapsing  on  the  slightest  touch. 

(2103.)  AE.  aspera  and  paludosa,  and  perhaps  some  other  species,  afford  the 
delicate  substance  known  here  under  the  name  of  rice-paper.  The  sheets  are 
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formed  by  cutting  the  beautifully  cellular  structure  of  the  stem  into  thin  lamina’ 
with  a very  sharp  knife,  and  these  are  subsequently  flattened  and  tinted  of  various 
colours.  Dr.  Livingstone  first  introduced  ‘ rice-paper’  into  Europe  not  quite  thirty 
years  ago  ; and  a bouquet  of  flowers  made  of  it  by  Miss  Jack,  an  artificial  florist 
of  celebrity,  and  presented  to  the  late  Princess  Charlotte  of  Wales,  was  so  ex- 
ceeding beautiful,  and  for  its  novelty  so  much  admired,  that  it  procured  for  the 
artist  the  royal  gift  of  705  The  plant,  which  is  called  Kath-sola,  is  of  low  growth, 
and  the  stem  seldom  exceeds  2J  inches  in  diameter  ; bundles  of  it  are  brought  to 
the  Calcutta  markets  in  a green  state.  The  Hindus  make  artificial  flowers  and 
various  ornaments  of  it  to  decorate  their  shrines.  In  India  hats  of  almost  inconceiv- 
able lightness  are  made  of  the  Solah  plant.  The  fishermen  also  use  it  for  floats, 
not  only  for  their  nets  but  for  themselves  ; and  with  a bundle  under  each  arm 
they  proceed  to  spread  their  toils,  and  work  in  the  water  without  a boat. 

(2101.)  A decoction  of  JE.  aspera  is  used  in  India  as  a remedy  in  dropsical 
complaints.  The  bark  of  JE.  grandiflora  is  esteemed  as  a febrifuge.  In 
Amboyna  and  Java,  where  it  is  called  Turi,  its  flowers  are  eaten  both  raw  in 
salads,  and  cooked  as  potherbs.  Its  leaves  ore  used  instead  of  tea  by  the  Malays, 
who  also  eat  its  seeds,  which  are  as  large  as  haricots,  with  meat;  this  being  one 
of  the  very  few  instances  in  which  the  seeds  of  the  Lotaceae  afford  food  to  man. 
A resinous  juice  which  is  obtained  from  its  stem  is  used  by  the  Chinese  as 
varnish. 

(2105.)  The  Chunda-Borrum  of  the  Hindus,  the  Desmodium  (or  Hedy- 
sarum)  gyrans  of  botanists,  is,  as  Linneus,  who  described  it  in  his  supplement,  has 
well  observed,  “a  wonderful  plant,  on  account  of  its  singular  motion,  which  is  not 
occasioned  by  any  touch  or  irritation,  or  movement  in  the  air,  as  in  Mimosa, 
Oxalis,  and  Dioncea  ; nor  is  it  so  evanescent  as  in  Amorpha.  No  sooner  (con- 
tinues he)  had  the  plants  raised  from  seed  acquired  their  ternate  leaves,  than 
they  began  to  be  in  motion  in  every  direction  ; this  movement  did  not  cease  during 
the  whole  course  of  their  vegetation,  nor  were  they  observant  of  any  time, 
order,  or  direction  : one  leaflet  frequently  revolved,  while  the  other  on  the  same 
petiole  was  quiescent;  sometimes  a few  leaflets  only  were  in  motion,  then  almost 
all  of  them  would  be  in  movement  at  once ; the  whole  plant  was  very  seldom 
agitated,  and  that  only  during  the  first  year.  It  continued  to  move  in  the  stove 
during  the  second  year  of  its  growth,  and  was  not  at  rest  even  in  the  winter.”  The 
irritability  of  this  Desmodium  is  never  so  great,  even  in  our  best  houses,  as  it  is  said 
to  be  in  its  native  climate,  and  its  motions  here  nre  very  seldom  so  lively  as  those 
described  by  Linneus.  Warmth  appears  essential,  for  the  movements  are  always 
the  most  observable  when  the  heat  is  greatest ; that  they  are  not  attributable  to 
the  sun’s  rays,  nor  to  any  currents  of  air,  is  shewn  from  the  fact  that  the  plant 
loves  the  shade,  and  that  the  motion  is  most  evident  when  the  stove  is  closed,  and 
the  atmosphere  quite  still.  These  movements  have  more  the  semblance  of 
spontaneity  than  any  others  that  have  been  observed  in  the  more  perfect  plants  ; 
for  tile  leaflets,  il  held  quiet  between  the  fingers  fora  short  time,  and  their  move- 
ments thus  prevented,  are  said  immediately  on  their  release  to  revolve  with 
accelerated  3peed,  as  if  to  make  up  for  the  time  lost  during  the  forcible  interruption. 
Hence,  by  some  physiologists,  this  group,  containing  Desmodium  and  the 
Mimosas,  has  been  approximated  to  the  animal  kingdom,  in  their  several  schemes 
of  arrangement. 
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(2106.)  D.  erythrinre folium,  which  is  a native  of  South  America,  is  there 
esteemed  a valuable  medicine  in  dysentery,  as  well  as  in  haemorrhages,  and  other 
fluxes.  The  root  is  the  part  employed. 

(2107.)  The  Hedysarum  of  Theophrastus  is  believed  to  have  been  the  Fenu- 
greek, the  strong  smell  of  which  was  then  thought  to  be  an  agreeable  perfume. 
The  name  is,  however,  now  given  to  a very  different  group  of  plants,  including 
the  French  honeysuckles  of  our  gardens,  and  the  false  sainfoins  oi  Southern 
Europe.  In  Calabria  H.  coronarium  grows  wild  in  great  luxuriance,  nearly  four 
feet  high,  and  affords  excellent  food  for  horses  and  mules,  both  when  green  and 
made  into  hay  ; and  Orbeck  says  he  saw  great  bundles  of  it  brought  to  Cadiz  as 
fodder  for  cattle.  H.  frutescens,  which  is  a very  handsome  plant,  is  grateful 
to  horses,  and  it  is  also  extremely  useful  in  fixing  loose  sands.  Gmelin  says  that  the 
roots  of  H.  alpinum  are  resorted  to  in  Siberia  to  increase  the  appetite,  and  those 
of  H.  lineare  are  esteemed  in  Cochin-china  as  an  excellent  stomachic.  And  Ainslie 
informs  us  that  the  roots  of  H.  sennoides,  which  are  sold  in  the  bazaars  in  India, 
are  stimulating,  and  are  administered  by  the  native  physicians  in  fevers,  and  that  a 
liniment  is  made  with  the  powdered  bark  of  the  root  mixed  with  oil,  which  is 
used  in  cases  of  lumbago  and  paralysis. 

(2108.)  Onobrychis,  the  sainfoin,  once  associated  with  Hedysarum,  now  forms 
a distinct  but  contingent  genus.  The  name  reiers  to  one  of  the  species,  0.  sativa, 
being  a favorite  food  with  asses : and  it  is  grateful  not  only  to  them,  but  to  most 
other  cattle.  Sainfoin  is  peculiarly  fitted  lor  chalky  districts;  and  its  especial 
value  is , that  it  may  be  grown  on  soils  unfit  for  being  constantly  under  tillage,  and 
which  would  yield  but  little  if  laid  down  in  grass.  This  is  owing  to  the  long  and 
descending  roots  that  will  penetrate  and  thrive  in  the  fissures  of  rocky  or 
chalky  substrata,  which  other  artificial  grasses  could  not  reach.  The  roots  of 
this  plant  have  been  known  to  be  from  ten  to  seventeen,  and  even  upwards  of 
twenty  feet  long.  Arthur  Young  says  that  upon  proper  soils  no  farmer  can  sow 
too  much  of  it,  and  in  The  Code  of  Agriculture  it  is  pronounced  to  be  “ one  of 
the  most  valuable  herbage  plants  we  owe  to  the  bounty  of  Providence:”  the 
other  species  also  yield  good  fodder,  but  they  are  seldom  grown. 

(2109.)  Alhagete.  Alhugi  Maurorum  is  the  Aigul  or  Aghul  of  the  Moors  and 
Arabs.  This  plant  is  a native  of  Egypt,  Syria,  Mesopotamia,  and  other  Eastern 
countries;  Sir  George  Wheeler  found  it  at  Tenos,  and  Tournefort  both  in 
Armenia  and  Georgia.  The  leaves  and  branches  of  the  Aigul  are  thickly  covered 
during  warm  weather  with  a saccharine  exudation,  which  is  called  Syrian,  or 
sometimes  Hebrew  manna.  This  exudation  at  first  is  soft,  and  resembles  drops  of 
honey,  but  it  soon  thickens  into  solid  grains  about  the  size  of  coriander  seeds. 
Hence  some  persons  have  supposed  it  to  be  the  manna  with  which  the  Israelites 
were  fed  in  the  Wilderness,  and  the  Arabians  have  a tradition  that  the  manna  ol 
Moses  fell  from  the  clouds  upon  this  plant.  Such  an  opinion  is,  however,  con- 
trary to  the  recorded  fact,  that  it  appeared  alone  upon  the  rocks  and  the  sand  : as 
well  as  from  the  question  which  the  Israelites  asked  upon  its  first  appearance, 
( man  ?)  what  is  it  ? whence  it  is  supposed  to  have  derived  its  name. 

(2110.)  A similar  exudation  is  found  upon  A.  camelorum,  a native  oi  the 
desserts  of  Tartary  and  Iberia,  which  is  called  Caspian  manna.  The  leaves  ol  the 
plant  afford  in  such  arid  tracts  an  acceptable  food  for  camels. 

(2111.)  Lathyracea:.  Although  differing  in  several  important  particulars, 
the  genera  associated  to  form  the  present  type  are  so  similar  in  many  respect*  to 
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those  included  in  the  preceding,  that  the  two  have  been  usually  combined,  and  their 
distinction  is  not  attended  to,  even  by  writers  who  have  separated  the  not  more 
different  Cassias  and  Mimosas.  An  important  circumstance  has,  however,  been 
noted  by  De  Candolle,  with  regard  to  the  general  properties  of  the  plants  com- 
prehended in  these  two  groups ; viz.  that  while  the  seeds  of  the  Lathyracece  are 
generally  esculent,  and  afford  abundance  of  nutritious  food  to  man,  those  of  the 
Lotaceee  are  as  generally  not  eatable,  scarcely  any  being  ever  employed  as  food. 
Such  a striking  diversity  in  economical  properties  renders  their  systematic  de- 
marcation desirable ; and,  as  it  appears  to  be  closely  connected  with  the  peculiar 
development  of  the  seed-lobes,  which  in  the  one  group  are  thin  and  foliaceous, 
while  in  the  other  they  are  thick  and  fleshy,  this  structural  peculiarity  is  admitted 
as  the  chief  differential  character,  both  to  associate  the  genera,  and  to  segre- 
gate the  types.  The  Lotaceee,  on  account  of  their  foliaceous  cotyledons,  have 
been  called  Phyllolobece  by  De  Candolle  ; and  the  same  botanist  terms  the  Lathy - 
race<B  Sarcolobea  upon  similar  principles,  but  for  the  contrary  reason. 

Other  secondary  differences  are  also  observable  between  these  two  contingent 
types : and  which  will  be  evident  on  comparing  their  respective  definitions  and 
the  subsequent  illustrations.  Thus  it  will  be  found  that  the  cotyledons  of  the 
Lotaceee  or  Phyllolobea  are  epigean ; that  is,  they  rise  above  the  ground  during 
germination,  and  assume  the  appearance  and  functions  of  leaves:  while  those  of 
the  Lathyracece  or  Sarcolobetz  are  in  general  hypogean,  that  is,  they  remain, 
during  the  growth  of  the  plant,  frequently  below  the  ground  ; and  when  they  are 
raised  above  the  surface,  they  are  at  once  recognized  by  their  thick  fleshy  struc- 
ture and  non- foliaceous  form.  Furthermore,  the  Lathyracece  are  much  more 
constantly  herbaceous  than  the  Lotaceee,  very  few  of  the  former,  in  comparison 
with  the  latter,  being  shrubs  or  trees.) 

(2112.)  The  Lathyraceee  are  chiefly  herbs  or  herbaceous  plants,  seldom  shrubs, 
and  still  more  rarely  trees.  Their  mature  leaves  are  alternate,  compound,  pin- 
nate, occasionally  by  abortion  unifoliate,  the  folioles  sometimes  converted  into 
cirrhi,  and  the  stipules  lateral. 

The  inflorescence  is  variable,  the  flowers  being  disposed  in  racemes,  spikes,  or 
panicles,  but  seldom  solitary. 

The  flowers  are  united,  the  calyx  free,  penta-synsepalous,  unequally  lobed, 
and  generally  imbricate  in  aestivation,  the  fifth  or  odd  lobe  being  anterior  or 
distant  from  the  axis..  The  torus  is  small,  and  the  corolla  papilionaceous. 
The  petals  5,  perigynous,  exserted  from  the  annular  disk,  the  fifth  being 
posterior.  The  stamina  are  exserted  with  the  corolla,  connected  by  their  fila- 
ments, diadelphous,  or  occasionally  monadelphous,  the  anthers  versatile  and 
2-celled,  or  1-celled  by  abortion;  and  the  pollen  pulverulent.  The  germen  is 
simple,  superior,  1-celled,  and  opposite  the  lower  lobe  of  the  calyx.  The 
placenta  is  double,  1 or  many-ovuled,  the  style  terminal,  and  the  stigma 
simple. 

The  fruit  is  a legume  or  loment,  2-valved,  1-celled,  with  sometimes  spurious 
transverse  dissepiments,  and  either  dehiscent  or  indehiscent.  The  seeds,  usually 
many,  sometimes  few  or  solitary,  are  exalbuminous,  with  a smooth  testa  and  thin 
membranaceous  legmen,  a marginal,  often  linear  bilum,  and  approximated  micro- 
pyle.  The  embryo  is  curved,  the  radicle  short,  the  cotyledons  accumbent,  thick, 
and  fleshy,  and  often  hypogean  during  germination. 

(2113.)  Hence,  differentially  considered,  the  Lathyracece  are  curvembryose 
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Cicerina,  or  Lotiatue,  with  papilionaceous  flowers  aud  sarcolobous  seeds ; the 
cotyledons  being  fleshy,  and  often  hypogean  during  germination. 

(2114.)  The  genera  associated  to  form  this  type  are  distributed  into  three  sub- 
types,  called,  from  Vicia,  Phaseolus,  and  Dalbergia,  the  Vicidte,  Phaseolidce,  and 
Dalbergidi n. 

(2115.)  The  Vicidee  are  herbaceous  Lathyracece,  with  pinnate,  and  usually 
cirrhose  or  setose  leaves,  diadelphous  stamens,  a continuous  legume,  the  embryo 
having  the  radicle  curved  inwards,  and  thick  fleshy  hypogean  seed-lobes,  un- 
changed during  germination,  and  remaining  within  the  testa. 

(2116.)  The  Phaseolidcc  are  Lathyracete,  with  herbaceous,  but  chiefly  shrubby, 
though  sometimes  arboreous  stems,  the  stamens  diadelphous,  or  rarely  monadel- 
phous.  The  legume  continuous  dehiscent,  usually  subdivided  by  transverse 
membranous  septa,  but  not  articulated,  the  radicle  bent  in  above  the  fissure  of 
the  seed-lobes.  The  cotyledons  thick,  fleshy,  and  unchanged  during  germina- 
tion, but  bursting  through  the  seed-coats,  and  often  epigean.  The  primordial 
leaves  opposite,  the  mature  ones  either  pinnate  or  palmate. 

(2117.)  The  Dalbergidaz  are  shrubby  or  arboreous,  not  herbaceous  Lathyracea, 
with  impari-pinnate  leaves,  occasionally  becoming  ternate  or  unifoliate ; the 
stamina  variously  connected,  the  legume  1-2-3-seeded  and  indehiscent ; and  the 
embryo  with  the  radicle  bent  back  upon  the  edge  of  the  fleshy  cotyledons. 

(2118.)  VicidjE.  Beans,  Peas,  Vetches,  and  Tares,  all  of  them  bearing  edible, 
and  none  having  poisonous  seeds,  are  included  in  this  subtype ; and  their  econo- 
mical importance  and  ancient  repute  may  be  surmised  from  the  fact,  of  several 
noble  Romans,  such  as  Cicero,  Lentulus,  Piso,  and  Fabius,  having  borne  the 
Bean  (Faba),  the  Pea  (Pisum),  the  Lentil  (Lens),  and  the  Chick,  as  family 
names.  Ancient  agnomina,  it  is  however  confessed,  like  modern  nick-names, 
were  often  capriciously  attached ; and  tradition  states  that  one  of  Tully’s  an- 
cestors was  called  Cicero,  on  account  of  having  a tumor  resembling  a chich-pea 
on  his  nose. 

(2119.)  Cicer,  the  Chick,  not  Chick-pea,  is  a native  of  the  south  of  Europe, 
but  it  does  not  bear  our  climate  well,  and  scarcely  ripens  even  in  the  latitude  of 
Paris.  In  former  times  it  was  a common  article  of  diet  in  Greece  and  Italy,  and 
has  been  thought  to  have  been  considered  a wholesome  and  very  nutritious  food. 
Of  this  opinion  its  name  Cicer,  said  to  be  derived  from  klicvq,  force  or  strength, 
is  adduced  as  evidence.  But  the  correctness  of  such  an  etymology  is  more  than 
doubtful,  as  the  Greek  name  for  the  Chich  is  ipt^Lvdog:  and  the  inference 
sought  to  be  established,  viz.  that  Chicbes  were  esteemed  as  food,  appears  still 
less  probable,  when  it  is  remembered  that  poverty  was  implied  by  the  Roman 
satirist  in  the  words  Ciceris  emptor. 

(2120.)  The  common,  or  Ram’s-head  Chich,  is  the  C.  arietinum,  so  called 
from  a fancied  resemblance  of  its  unripe  seeds  to  the  head  of  a ram.  In  the  south 
of  Europe,  and  in  the  Levant,  Chiches  are  still  cultivated  as  food,  and  eaten  both 
raw  and  boiled ; and  the  French  prefer  them  to  haricots,  when  dried  for  winter 
use,  as  the  seed-coats  are  less  tough,  and  the  nucleus  remains  entire  in  their 
bouilli.  In  hot  climates  and  seasons  an  acid  exudation  is  found  upon  the 
Chich-pea,  which,  Heyne  says,  is  in  India  made  into  a refreshing  beverage. 

(2121.)  Faba  vesca,  ( F.  vulgaris  or  Vicia  Faba,)  is  the  common  bean,  the 
two  subspecies  of  which,  F.  hortensis  and  F.  equina,  are  well  known  us  the  garden 
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anil  field,  or  horse-beans  ; of  each  of  these  there  are  several  varieties,  differing  in 
the  size  and  shape  of  the  seeds,  the  growth  of  the  plant,  the  colour  of  the 
flowers,  and  the  seasons  of  maturity,  which  deviations  are  taken  advantage  of  by 
scientific  gardeners  and  farmers  to  ensure  a succession  of  culinary  vegetables,  and 
to  suit  the  various  soils  of  different  districts. 

('2122.)  The  Windsor , the  Sandwich,  the  Magazan,  the  Spanish,  and  the 
long-podded,  are  among  the  best  of  the  garden  varieties ; and  the  flat  Essex, 
and  French  tick-beans,  and  the  common  horse-bean,  for  field  culture. 

(2123.)  The  bean  is  a very  nutritious  vegetable,  and  forms  excellent  food  for 
hard-working  horses : it  is  also  used  for  fattening  hogs.  A bushel  of  beans  is 
said  to  yield  14  lbs.  more  flour  than  a bushel  of  oats.  A thousand  parts  of  bean- 
flour  were  found  by  Sir  Humphry  Davy  to  contain  750  parts  of  nutritive  matter. 

(2124.)  It  has  been  said  that  Pythagoras  religiously  abstained  from  eating 
beans,  and  forbad  his  disciples  to  feed  upon  them.  Many  speculations  have  been 
adventured  as  to  his  reason  for  such  an  interdiction.  Some  persons  affirm  that 
he  believed  the  bean  to  be  the  retreat  of  the  soul  after  death  ; and  there  were 
many  superstitions  formerly  connected  with  this  seed,  which  was  by  some  nations 
consecrated  to  the  gods.  Others  suppose  that  the  prohibition  was  founded 
merely  on  sanatory  principles,  and  that  Pythagoras , like  Hippocrates,  conceived 
that  beans  were  unwholesome,  and  weakened  the  eyesight.  Even  in  the  present 
day,  it  has  been  observed  that  mental  alienations  are  more  frequent  during  the 
blossoming  of  the  bean  than  at  other  seasons.  A circumstance,  however,  expli- 
cable from  the  excessive  summer  heats  which  about  that  season  usually  occur, 
and  not  attributable  to  the  bean,  although  its  black*  flowers  were  supposed  by 
the  signature  physicians  to  be  a prophetic  mourning  for  the  maladies  to  ensue. 
Other  commentators,  however,  and  with  more  seeming  probability,  affirm  that 
when  Pythagoras  said  “ abstain  from  leans,”  he  merely  intended  to  restrict  his 
disciples  from  intermeddling  in  political  aft'airs  ; for,  it  is  well  known  that  votes 
were  formerly  given  by  beans:  and  vestiges  of  this  practice,  at  least  in  words, 
remain  with  us  to  the  present  day. 

(2125.)  Tare3  and  Vetches,  which  afford  abundance  of  nutritious  food  for 
cattle,  are  different  species  of  Vicia.  V.  sativa  is  the  one  here  most  commonly 
cultivated.  In  Germany,  V.  Narbonensis  and  V.  serratifolia  are  grown ; but 
V.  sepiurn  and  V.  biennis  have  been  recommended  to  the  attention  of  the 
farmer.  Vetches  are  seldom  allowed  to  ripen  their  seeds,  being  in  general  eaten 
as  a green  crop  ; and  the  seeds,  when  ripened,  are  now  only  used  for  sowing  or 
for  feeding  pigeons ; but  formerly,  as  Ray  informs  us,  they  were  mixed  with  oats. 
Tare  crops  are  of  such  use  and  importance,  that,  as  Young  observes,  “ not  one- 
tenth  of  the  stock  could  be  maintained  without  them.  Horses,  cows,  sheep, 
hogs,  all  feed  upon  them ; and  hogs  are  soiled  upon  them  without  any  other 
food.  The  V.  Sativa  maintains  more  stock  than  any  other  plant  whatsoever. 
Upon  an  acre,  Davies  kept  four  horses  in  much  better  condition  than  upon  five 
acres  of  grass.  And  upon  eight  acres  he  maintained  twelve  horses  and  five  cows 
for  three  months.  No  artificial  food  is  equal  to  this  excellent  plant.”  Don  very 
justly  adds,  “ this  statement  must  be  coupled  with  the  usual  produce  of  turnips, 

* The  dark  spot  in  the  centre  of  the  bean  blossom,  is  perhaps  the  nearest  ap- 
proach to  black  that  occurs  in  any  flower. 


LOTI  ANAL LATIIYltACES — VICIDAL. 


663 


in  Sussex  ten  or  fifteen  Ions  per  acre ; hence  the  superiority  of  tares  to  every 
other  green  crop.”  And  furthermore,  as  another  great  advantage.  Professor 
Thaers  observes,  “ when  cut  green,  tares  draw  no  nourishment  from  the  soil 
whatever,  while,  made  into  hay,  they  afford  a fodder  preferred  by  cattle  to 
pea-straw,  and  more  nutritive  than  hay,  or  any  other  herbage.” 

(212b.)  The  Lentil  ( Ervum  Lens),  is  another  of  the  pulse  which  has  been 
esteemed  as  human  food  from  a very  high  antiquity.  Lentils,  when  boiled, 
readily  dissolve  into  a pulpy  mass  of  a chocolate  colour ; and  we  learn  that  it  was 
for  a mess  of  this  ‘ red  pottage’  which  Esau,  thence  called  Edom,  sold  his  birth- 
right. Jn  Egypt  and  Syria  they  are  parched  over  the  fire  in  pans,  and  sold  com- 
monly in  the  shops,  being  considered  by  the  natives  the  best  food  to  be  taken  on 
long  journies.  Three  varieties  of  Lentil  are  cultivated  in  Italy,  France,  and 
Germany;  and  the  use  of  this  seed  is  very  common  on  the  Continent,  especially 
by  the  Roman  Catholics  during  Lent.  Lentils  are  also  imported  to  London 
from  Hamburg  for  the  use  of  cooks,  who  prize  them  as  an  ingredient  in  soups 
and  sauces. 

(2127.)  The  seeds  of  E.  Ervilia  are  said,  by  Vallisneri,  to  be  unwholesome 
as  human  food,  and  to  produce  weakness  in  the  legs  both  in  men  and  horses, 
when  their  flour  is  either  made  into  bread  or  mixed  with  oats.  This  statement, 
however,  wants  confirmation,  as  the  same  thing  was  reported  of  E.  hirsutum, 
and  even  of  E.  Lens,  but  with  regard  to  both  the  latter,  it  has  been  disproved 
by  direct  experiment. 

(2128.)  The  pea  ( Piston ) is  a well  known  culinary  vegetable;  of  one  species 
of  which  (P.  sativum)  there  are  many  varieties  cultivated  in  our  gardens  for  table 
use,  and  others  in  fields,  as  food  for  cattle;  but  the  latter,  or  grey  peas,  are  by 
some  botanists  considered  as  specifically  distinct,  and  called  P.  arvense. 

(2129.)  The  Charlton,  the  Marrow-fat,  the  Prussian-blue,  and  the  Sugar- 
peas,  are  among  the  best  of  the  garden  varieties.  The  pods  of  the  latter  are  so 
tender  that  they  may  be  boiled  entire,  and  eaten  as  French  -beans.  The  pea  has 
been  long  cultivated  in  this  country;  but,  common  as  they  now  are,  they  were  in 
Elizabeth’s  time  so  scarce,  that  Fuller  says  they  were  then  in  general  brought  from 
Holland,  and  were  “ fit  dainties  for  ladies,  they  came  so  far  and  cost  so  dear.’’ 

(2130.)  The  grey  or  field  peas  are  grown  extensively  for  feeding  pigs  and 
pigeons,  and  for  splitting  as  an  ingredient  in  soup.  A bushel  of  peas  will  yield 
from  18  to  20  lbs.  more  flour  than  a bushel  of  oats,  and  6 lbs.  more  than  a 
bushel  of  beans.  Sir  H.  Davy  found  by  experiment  that  1000  parts  of  pea-flour 
yield  674  parts  of  nutritive  or  soluble  matter.  Pea  haum  or  straw,  either  green 
or  dry,  is  reckoned  as  nourishing  as  hay,  and  considered  an  excellent  food  for 
sheep. 

(2131.)  P.  Americanum,  the  Cape  Horn  pea,  was  brought  to  England  by 
Lord  Anson  s cook  . it  afforded  great  relief  to  the  sailors  during  that  adventurous 
navigator’s  voyage,  but  is  inferior  to  all  our  cultivated  varieties. 

(2132.)  The  sea  pea,  P.  maritimum,  is  interesting  from  the  legend  still  rife  in 
Suffolk,  that  it  sprang  up  spontaneously  on  the  coast  in  1555,  in  a time  of  great 
scarcity.  1 he  miraculous  arrival  ol  these  peas  is  mentioned  both  by  Stow  and 
Camden,  and  these  historians  supposed  them  to  have  sprung  from  the  cargo  ol 
some  vessel  wrecked  on  the  coast  and  washed  ashore  ; but  the  sea-pea  is  a 
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distinct  species,  probably  indigenous,  and  only  first  made  use  of  in  a time  of 
dearth.  The  seeds  are  bitter  and  unpalatable. 

(2133.)  Lathyrus  (the  XaOvpoQ  of  Theophrastus)  was  once  considered  to  be 
possessed  of  aphrodisiac  powers,  but  these  are  now  discredited,  and  the  diflerent 
species  are  chiefly  valued  as  ornamental  plants,  being  great  favorites  in  gardens, 
and  known  as  sweet-peas,  everlasting-peas,  Tangier-peas,  &c. 

Lathj’rus  sativus  is  commonly  sown  in  Switzerland  as  food  for  horses;  and  in 
several  parts  of  the  continent  a white  light  pleasant  bread  is  made  from  the  flour 
of  its  seeds.  But  in  the  seventeenth  century  such  dreadiul  eil’ect  lollowed  the 
consumption  of  this  bread,  that  the  use  of  it  was  forbidden  by  an  edict  of  George, 
Duke  of  Wirtemberg,  in  1671,  and  this  being  disregarded,  was  again  enforced  by 
two  other  edicts  of  his  successor,  Leopold,  in  1705  and  1714. 

Mixed  with  an  equal  quantity  of  wheat-flour  this  meal  makes  good  and  whole- 
some food,  but  bread  made  of  it  entirely  brings  on  in  those  who  eat  it  for  a con- 
tinuance a surprising  rigidity  of  the  limbs,  so  tbat  the  muscular  power  is  lost,  and 
this  without  any  hope  of  restoration.  These  symptoms,  it  is  said,  usually  appeared 
on  a sudden,  and  without  any  previous  pain  ; although  they  were  sometimes  pre- 
ceded by  a weakness  and  disagreeable  sensation  about  the  knees.  Swine  fed  on 
this  meal  also  lost  the  use  of  their  limbs,  but  grew  very  fat  lying  on  the  ground. 
A horse  fed  for  several  months  on  the  dried  herb  was  said  to  have  his  legs  pertectly 
rigid.  Kine  are  reported  to  grow  lean  on  it,  but  sheep  not  to  be  affected. 
Pigeons,  especially  young  ones,  lose  the  power  of  walking,  by  feeding  on  the 
seeds.  Poultry  will  not  readily  touch  it,  but  geese  eat  it  without  any  apparent 
damage.  ( Duvernoy .) 

(2134.)  The  poisonous  Lathyrus  of  Barbary,  the  L.  semine  punctato  ol  < . 
Buuhin,  is  only  a variety  of  the  foregoing,  for  in  the  Italian  crops  black  seeds 
stripe^  with  white  are  found  as  in  the  African  pulse,  and  probably  the  deleterious 
properties  of  this  seed  may  be  owing  to  occasional  disease ; for  Fabroni  tells  us 
that,  although  the  government  of  Florence  cautioned  the  people,  in  1786,  against 
the  use  of  this  Lathyrus,  on  account  of  swine  having  lost  the  use  of  their  limbs 
and  become  pitiable  monsters,  by  being  fed  on  it  exclusively,  still  he  admits  that 
the  peasants  eat  it  boiled  or  mixed  with  wheat  flour,  in  the  proportion  ol  one 
fourth,  with  impunity.  (Loudon.) 

(2135.)  The  seeds  of  L.  hirsutus  are  eatable  w'hen  cooked,  but  they  have  an 
unpleasant  taste,  and  in  doses  of  two  ounces  or  more,  become  too  laxative  to  be  an 
agreeable  food. 

(2136.)  The  roots  of  L.  tuberosus  bear  nut-like  tubercles  resembling  those  of 
the  true  earth-nut ; the  plant  is  cultivated  in  Holland,  and  the  tubers  are  sold  in  the 
markets  there  under  the  name  of  Macusson.  They  are  nutritious,  have  the  flavour 
of  a chesnut,  and  Gmelin  says  they  are  esteemed  as  food  in  Siberia. 

(2137.)  Lathyrus  Aphaca,  and  Nissolia,  are  remarkable  tor  the  abortion  ol 
their  leaves,  or  rather,  for  the  suppression  of  the  leaf-planes  ; their  place  being 
supplied  by  the  enlarged  stipules  or  dilated  leaf-stalks.  Hence  these  plants  are 
usually  described  like  the  curious  Acacia?  of  New  Holland,  which  the  latterclosely 
resembles  in  the  economy  of  its  foliage,  as  being  leafless  : but  such  a description  is 
scarcely  correct,  us  one  part  of  the  leaf  is  greatly  developed,  although  another  is 
suppressed.  In  L.  Aphaca  the  stipules  are  very  large,  the  lamina  being  abortive, 
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and  the  petiole  converted  into  a tendril  in  the  adult  plants,  but,  like  the  Acacia 
above  referred  to,  in  seedlings  the  leaves  are  occasionally  developed.  In  Lathyrus 
Nissolia,  where  not  only  the  expansion  is  suppressed,  but  the  stipules  also  either 
very  small,  or  more  often  altogether  absent,  the  petiole  is  developed  into  a grass-like 
phyllodium.  The  Lathyri  hence  afford  an  interesting  series  of  foliar  evolutions, 
in  which  the  several  parts  of  the  leaf,  viz.  plane,  stalk,  and  stipules,  are  alter- 
nately suppressed,  or  inordinately  developed.  In  L.  sessilifolius  the  petiole  is 
altogether  absent,  the  stipules  and  expansion  being  both  evolved.  In  L.  Aphaca 
the  stipules  are  inordinately  developed  to  the  abortion  of  the  plane,  and  the 
petiole  converted  into  a tendril ; while  in  L.  Nissolia  no  vestige  of  lamina,  not 
even  a tendril,  is  developed,  and  the  stipules  are  minute  or  wanting,  the  petiole 
being  alone  evolved,  and  that  to  such  an  excess  that  it  becomes  a phyllodium. 

The  seeds  of  L.  Aphaca  are  said  to  be  unwholesome,  and,  if  eaten  in  any  quan- 
tity, to  cause  intense  headach. 

(2138.)  Our  Orobus,  or  bitter-vetch,  is  certainly  not  the  opofUog  of  the  ancients, 
as  that  was  some  plant  then  used  for  fattening  cattle,  for  which  none  of  the  spe- 
cies of  the  present  genus  are  remarkable.  O.  tuberosus  has  tuberculate  roots, 
which  in  Scotland  are  much  esteemed.  The  highlanders  dry  and  chew  them,  to 
give  a better  relish  to  their  whiskey  ; and  they  are  reputed  to  have  the  power  of 
allaying,  for  a long  time,  the  pangs  of  hunger  and  thirst.  In  Breadalbane  and 
Ross-shire  these  roots  are  bruised  and  steeped  in  water,  and  an  agreeable  liquor 
made  by  fermentation.  They  have  a sweet  taste  resembling  liquorice,  and  have 
in  times  of  scarcity  been  substituted  for  bread.  They  are  nutritious,  and  when 
well  boiled  they  form  a pleasant  vegetable  food.  In  Holland  and  Flanders  they 
are  roasted  and  eaten  in  the  same  manner  as  chesnuts. 

(2139.)  P uaseolidje.  The  kidney-beans,  including  the  haricot,  the  w'hiteand 
scarlet  runners,  and  many  other  species,  are  referred  to  a genus  which,  from  the 
boat-like  form  of  the  seed-vessel,  has  been  called  Phaseolus.  The  plants  are  in 
general  of  easy  culture,  growing  on  poor  light  soils,  but  are  intolerant  of  cold, 
the  seedlings  being  injured,  and  the  leaves  of  the  mature  bines  being  turned  black, 
on  the  first  accession  of  frost.  In  England  kidney-beans  are  for  the  most  part  eaten 
when  quite  young,  both  the  pod  and  seeds  being  sliced,  and  either  boiled  or 
pickled ; but  on  the  Continent  the  ripe  seeds  are  principally  used  under  the  name  of 
haricots;  and  they  enter  into  the  composition  of  soups,  and  many  other  dishes. 
They  are  relished  by  all  classes ; and,  on  account  of  their  plenty  and  extremely 
low  price,  they  form  a considerable  proportion  of  the  food  of  the  poor  through- 
out France  during  the  winter,  and  in  the  provinces  during  three  parts  of  the  year. 

It  would  appear,  from  the  analysis  of  Einboff,  that  the  kidney-bean  is  the  most 
nutritious  of  all  the  pulse,  as  3840  parts  are  said  by  him  to  afford  1805  parts 
analogous  to  starch,  857  of  vegeto-animal  matter,  and  799  parts  of  mucilage. 

(2140.)  Many  other  species  besides  the  vulgaris  and  multiflorus  (the  common 
haricot  and  scarlet  beans),  afford  esculent  seeds  which  are  esteemed  as  food  in 
different  countries,  such  as  P.  lunatus  in  Cochin-china  and  Hindustan,  P.  aconi- 
tifolius  in  Pondicherry,  P.  Tunqutnensis  at  Tonquin,  and  P.  Max  and  Mango  in 
Persia  and  the  East  Indies. 

(2141.)  Dr.  Hamilton  informs  us  that  in  India  the  seeds  of  P.  trilobus  are 
esteemed  as  a febrifuge. 

(2142.)  The  fleshy  roots  of  Apios  tubcrosa  are  edible,  and  the  pods  and  the 
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seeds  of  Macranthus  Cochin-chinensis  are  eaten  in  the  countries  where  it  grows, 
as  the  haricots  are  with  us. 

(2143.)  The  seeds  of  Abrus  precatorius  are  well  known  as  prayer-beads  in 
Europe,  their  trivial  name  referring  to  their  common  use  when  strung  as  rosaries. 
In  Egypt  these  seeds  are  eaten  like  other  pulse,  but  they  are  hard  and  very  indi- 
gestible, whence  the  opinion  probably  arose  that  they  are  absolutely  deleterious. 
The  roots  of  Abrus  are  sweet,  have  the  flavour  of  liquorice,  instead  of  which  they 
are  used  in  the  West  Indies,  where  the  plant  is  called  wild  liquorice  by  the 
colonists. 

(2144.)  The  scarlet  seeds  of  Rhyncosia precatoria  are  also  strung  as  rosaries, 
like  those  of  Abrus. 

(2145.)  Sooja  is  the  name  of  a Japanese  sauce,  prepared  from  the  seeds  of  a 
species  of  Dolichos,  now  made  into  a distinct  genus,  and  called  Soja  hispida.  The 
Sofa  of  Japan  is  preferred  as  a sauce  to  the  Kitjap  of  China;  both,  however,  are 
imported  into  England  in  large  quantities,  and  are  here  known  as  Soy.  In  bond 
it  is  worth  about  6s.  a gallon ; but,  after  it  has  been  adulterated,  it  is  sold  at  3s. 
and  upwards  a pint.  The  Japanese  make  a soup  of  the  seeds,  called  Miso , which 
is  one  of  their  most  favorite  and  common  dishes,  the  natives  eating  of  it  three 
times  a day.  The  Chinese  also  have  a popular  dish  made  of  these  seeds,  called 
Teu-hu  or  Tau-hu,  which  looks  like  curd;  and,  though  insipid  in  itself,  yet  with 
proper  seasoning  is  rendered  agreeable  and  wholesome. 

' (2146.)  Several  species  of  Dolichos  bear  eatable  pods  and  seeds,  such  as  D. 

hastatus,  D.  Catiang,  D.  Sinensis,  D.  Labia,  D.  tuberosus,  and  others ; the 
roots  of  the  last  named  are  fleshy  and  esculent,  as  well  as  its  seeds,  and  it  is 
esteemed  as  a vegetable  food  in  Martinique. 

(2147.)  Lablab  vulgaris  and  Nankinicus,  Pachyrhizus  angulatus  and  trilobus, 
and  Psophocarpus  tetragonobolus,  are  all  modern  genera,  made  up  of  species 
separated  from  the  old  genus  Dolichos , and  possessing  similar  properties ; the 
pods  and  seeds  of  the  first  two  being  eaten  in  Egypt  and  in  China,  as  well  as  in 
the  East  and  West  Indies,  where  they  are  cultivated  as  food.  The  fleshy  roots  of 
the  Pachyrhizi,  which  resemble  turnips,  are  esteemed  in  the  East  Indies  anil  in 
China ; and  the  latter  is  cultivated  in  the  Mauritius  for  the  sake  of  its  seeds,  which 
are  there  used  as  peas  in  Europe. 

(2148.)  Mucuna  (so  called  from  Mwcuna-guaca,  the  Brazilian  name  of  one  of 
the  species,)  is  another  offset  of  Dolichos.  The  several  species  of  cowitch  or 
cowhage  are  here  collected,  and  the  species  are  distributed  into  two  subgeneric 
groups,  the  one  called  Zoophlhalmium,  from  the  resemblance  of  the  seeds  to  the 
eyes  of  an  animal ; and  the  other  Stizolobium,  on  account  of  the  stinging  hairs 
with  w'hich  the  pods  are  covered. 

(2149.)  Z.  ureas  is  the  burning  cowitch  of  the  West  Indies  and  South  America. 
S.pruriens  is  the  common  cowitch  that  is  imported  for  officinal  purposes;  a de- 
coction of  its  pods  is  said  to  lie  powerfully  diuretic,  and  a vinous  infusion  of  them 
is  administered  in  dropsy.  A strong  tea  made  with  the  roots  and  sweetened  with 
honey,  has  been  recommended  by  the  native  doctors  in  India  as  a remedy  for 
cholera  ; here,  the  stinging  down  of  the  seed-pods  is  chiefly  employed  as  u me- 
chanical anthelmintic. 

(2150.)  The  Catjang  of  Amboynn  is  the  Cajanus  /lavas;  and  it  must  be 
allowed  that  the  Latinized  version  is  much  more  euphonious  than  the  original 


CICERINjE LATHYRACEjE — PHASE0LID7E. 


667 


name.  In  Martinique  the  seeds  are  much  esteemed,  and  are  preferred  to  peas 
In  Jamaica  and  the  British  West  Indies  they  are  chiefly  used  for  feeding  pigeons, 
whence  their  colonial  name  of  pigeon-peas.  This  shrub  is  commonly  planted  as 
a fence  to  sugar-grounds,  and  the  seeds  are  eaten  and  relished  by  the  poorer  in- 
habitants, especially  the  negroes.  The  branches,  with  the  leaves  and  ripe  seeds 
are  used  as  fodder  to  fatten  hogs,  and  are  given  to  horses  and  other  cattle. 

The  seeds  of  C.  bicolor  are  eatable,  and,  when  young,  very  delicate.  It  is 
worth  remarking  that  the  seed-lobes  of  the  Cajani  are  conferruminate,  these  plants 
being  instances  of  Gaertner’s  pseudo-monocotyledons. 

(2151.)  Lupinus  is  said  to  be  a diminutive  of  Lupus,  and  to  be  descriptive  of 
the  exhaustion  of  the  soil  which  follows  the  growth  of  lupins.  But  such  an  ex- 
planation is  physiologically  erroneous,  for  these  plants  will  grow  in  very  barren 
places,  and  by  the  ancient  Romans  crops  of  Lupins  were  commonly  grown  and 
ploughed-in,  as  we  are  told  by  Pliny  and  Columella,  to  ameliorate  the  soil,  a 
practice  still  continued  in  Tuscany  and  the  Southern  parts  of  France,  where  the 
ground  is  too  bad  for  clover.  Lupins  are  vigorously  growing  plants,  and  would 
afford  the  farmer  abundance  of  wholesome  green  fodder  for  cattle;  in  Italy  they 
are  grown  to  fatten  oxen.  In  some  parts  of  Italy  and  Southern  Europe,  white 
and  yellow  Lupins  are  cultivated  as  human  food,  but  the  seeds  are  bitter;  they  are, 
however,  eaten  in  Egypt,  where  they  are  called  Embaben,  and  they  are  also  sold  in 
the  streets  of  Rome,  ready  dressed,  as  grey  peas  used  to  be  in  Edinburgh.  Proto- 
genes, the  Greek  painter,  is  reported  to  have  lived  almost  wholly  on  boiled  Lupins 
for  seven  years,  while  engaged  on  his  celebrated  picture  of  Lalysus.  They  are,  not- 
withstanding his  prejudice  that  they  kept  his  mind  clear,  an  indigestible  food  : and 
the  plant  hence  well  merited  the  epithet  c tristis,’  bestowed  on  it  by  Virgil.  The 
peduncles  of  L.  Tennis  are  eaten  raw,  after  being  peeled,  by  the  Arabs,  who  also 
boil  the  seeds  as  food.  The  flowers  are  shewy,  and  many  of  them  exceedingly 
handsome;  hence  most  of  the  species  are  favorites  as  ornamental  garden  plants. 

(2152.)  The  Erythrinee  or  coral  trees,  have  so  been  named  from  the  vivid 
scarlet  colour  of  their  splendid  blossoms.  The  seeds  of  E.  Corallodendron  are 
called  Gaffrarian  peas,  by  Barrow,  probably  from  their  being  eaten  as  such  by 
those  people.  The  seeds  of  E.  spinosissima  are  said  to  be  substituted  for  pepper 
occasionally  in  Java;  and  the  bark  of  E.  Indica  is  esteemed  as  a febrifuge  in 
Cochin-china.  The  seeds  of  E.  Abyssinica  are  said,  by  Bruce,  to  be  called 
Kara  or  Karat  in  Abyssinia,  and  to  be  there  used  as  weights  for  gold,  whence  it 
has  been  presumed  we  have  our  word  Carat. 

(21.3.1.)  Butea  frondosa  (the  old  Erytlirinu  monosperma ) and  B.  superba, 
both  yield  a red  juice,  which,  when  evaporated,  becomes  a hard  astringent  sub- 
stance, known  in  commerce  as  East  Indian  kino.  The  lac  insects  also  abound  on 
the  smaller  branches  and  leaf-stalks  of  B.  frondosa  (the  pepel),  which  is  one  of 
the  trees  from  which  the  lac  of  commerce,  improperly  called  gum-lac,  is  procured. 
Lac  yields  both  an  excellent  scarlet  dye  and  a valuable  varnish.  It  occurs  in 
commerce  in  different  states,  called  stick-lac,  seed-lac,  shell-lac,  and  lac-dye.  The 
first  consists  of  the  twigs  of  the  tree,  with  the  insects,  and  the  peculiar  matter  with 
which  maternal  care  has  covered  the  ova.  The  seed-lac  is  the  above-named  pecu- 
liar substance  after  it  has  been  broken  off  the  sticks,  and  the  colouring  matter, 
or  lac-dye,  extracted  by  steeping  in  water.  The  shell-lac  is  the  seed-lac  sorted 
and  melted  for  its  purification.  For  the  sake  of  the  dye  the  lac  should  be  collected 


668 


OUTLINES  OF  ROSAROLOG1A. 


before  the  larvae  of  the  Kermes  Laccce  have  left  the  ova,  but  for  varnish  it  is 
better  after  their  exit.  Lac  varnish  is  much  esteemed  by  artists,  but  it  has  long 
been  an  object  to  discharge  the  deep  colour  which  naturally  belongs  to  it ; and 
premiums  were  ottered  by  the  Society  of  Arts  for  many  years  for  a white-lac 
varnish ; and  the  desideratum  was  at  last  supplied  by  my  excellent  friend,  Mr. 
George  Field,  of  Marlborough  Park,  who  succeeded  in  making  it  transparent : a 
Mr.  Lunen  also,  about  the  same  time,  made  a white-lac  varnish,  but  it  was  opaque 
like  milk. 

(2154.)  Bengal- lac  is  chiefly  procured  from  the  forests  of  Sylhet  and  Burdwan, 
but  the  finest  dye  is  obtained  from  that  which  comes  from  Siam  and  Pegu, 
although  it  is  not  so  good  for  varnish  as  the  other.  Lac  is  also  extensively  used 
in  the  manufacture  of  hats,  and  in  the  composition  of  sealing-wax.  Between 
one  and  two  million  pounds  of  lac  are  annually  imported  into  Great  Britain. 

(2155.)  The  expressed  juice  of  the  fresh  flowers  of  B.frondosa,  and  an  in- 
fusion of  the  dried  blossoms,  will  yield  a watercolour  brighter  than  gamboge ; and 
a large  quantity  of  a durable  yellow  lake  can  be  likewise  prepared  from  them. 

(2156.)  Dalbergid.e.  The  normal  genus  of  this  subtype  commemorates 
Nicholas  Dalberg,  a Swedish  botanist.  The  expressed  juice  of  the  fresh  root  of 
Da/bergia  arborea  is  said  to  be  detergent,  and  is  regarded  in  India  as  an  excel- 
lent application  to  old  ulcers  and  fistulous  sores.  D.  (now  called  Ecastaphyllum) 
Monetaria,  yields  both  from  root  and  trunk  a purplish  juice,  which  soon  con- 
cretes into  a resinous  mass  resembling  dragon’s  blood ; but  the  genuine  drug  is 
the  produce  of  an  allied  plant,  the  Pterocarpus  Draco.  Two  species  ol  Ecasta- 
phyllum, are  remarkable  as  having  simple  leaves,  among  a natural  group,  in 
which  they  in  general  are  compound ; and  hence  the  present  generic  name. 

(2157.)  Pongamia  atropurpurea,  which  is  a very' handsome  tree,  growing  in 
the  forests  of  Burmah,  and  on  the  shores  of  Martaban,  affords  a valuable  building 
timber,  much  prized  by  the  Burmese;  Dr.  Wallich  was  iniormed  that  these 
people  also  eat  the  young  and  tender  leaves. 

(2158.)  Pterocarpus  Draco  is  one  of  the  trees  which  exude,  when  cut,  a 
reddish  sap,  called  dragon’s  blood.  This  resin  was  formerly  sent  in  large  quan- 
tities from  Carthagena  to  Spain;  but,  from  the  diminished  consumption  of  the 
drug,  its  collection  has  ceased,  and  all  the  dragon’s  blood  now  in  the  market  is 
the  produce  of  Calamus  Draco.  [§.  1091.] 

(2159.)  P.  Santalinus  abounds  with  reddish  juices,  which,  when  extracted, 
form  likewise  dragon’s  blood  ; but  the  wood  of  this  tree  is  so  deeply  tinged  with 
them  that  it  becomes  valuable  as  an  ornamental  timber,  and  is  also  used  to  impart 
its  colour  to  several  officinal  preparations,  as  the  compound  tincture  ol  lavender. 
It  is  known  in  commerce,  ns  red  sunder  s wood. 

(2160.)  P.  /lams  is  the  yellow  sander’s  tree  ; its  bark  is  bitter,  and  is  used  lor 

dyeing  yellow. 

(2161.)  P.  erinaceus  yields  the  astringent  gum  resin  called  Kino,  which  is 
the  inspissated  juices  of  the  tree.  Kino  is  a powerful  styptic,  and  is  much 
esteemed  for  its  medicinal  powrer  in  arresting  inordinate  discharges. 

(2162.)  The  American  ebony,  sometimes  considered  a species  of  Pterocarpus, 
and  at  others  allied  to  other  genera,  is  now  regarded  as  a distinct  genus,  which, 
from  the  seeds  germinating  before  they  fall  from  the  parent  tree,  has  been  called 
Bryu.  But  this  name,  although  appropriate,  is  untenable,  it  being  only  the 
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plural  of  Bryum , a classic  word  for  Moss,  and  long  established  as  the  generic 
designation  of  a large  and  important  group  of  musci.  [§  777.] 

As  another  name  must  be  therefore  found,  I propose  to  call  the  genus 
fVheeleria,  in  order  to  commemorate  the  lengthened  services  of  my  worthy  friend 
and  preceptor,  Mr.  Thomas  Wheeler,  of  St.  Bartholomew’s  Hospital,  who  for 
upwards  of  forty  years  held  the  office  of  Professor  of  Botany  to  the  Society  of 
Apothecaries,  and  Demonstrator  in  Chelsea-garden. 

(2163.)  The  wood  of  the  Wheeleria  Ebenus,  or  American  ebony,  is  of  a fine 
greenish  brown  colour,  polishes  well,  and  is  very  hard  and  durable.  It  is  there- 
fore much  valued  by  musical  instrument-makers,  but  the  small  size  to  which  it 
grows  renders  it  inapplicable  to  many  purposes.  Dr.  Browne  says,  that  the  young 
and  slender  branches  being  very  tough  and  flexible,  are  frequently  used  as  riding 
switches  ; and  that  in  his  time  they  were  generally  kept  at  all  the  wharfs  about 
Kingston  to  scourge  refractory  slaves. 

(2164.)  Swartziace-e.  Some  doubt  exists  as  to  whether  Swartzia  and  its 
m mediate  allies  should  be  formed  into  a separate  type,  or  be  considered  as  merely 
a subtype  of  the  Lathyracea.  ; to  which,  especially  to  the  Dalbergidie,  they  are 
closely  connected.  Their  structure,  however,  appears  to  justify  their  typical 
segregation  ; for,  although  the  general  abortion  of  the  petals  has  been  anticipated 
by  Amorpha,  of  the  Lot  ace  a,  and  the  seed-lobes  are  fleshy,  as  in  the  Lathyra- 
ceee,  they  differ  essentially  from  both  the  preceding  types  by  the  stamina  being 
hypogynous,  and  the  corolla,  when  present,  having  also  an  bypogynous  exser- 
tion.  This  is  an  important  deviation  from  the  normal  characters,  not  only  of 
the  section  Cicerinte,  but  even  from  the  differential  signs  of  the  sub-order 
Myrtosce,  establishing  indeed  its  affinity  with  the  Rhceadosie,  yet  being  one  of 
those  anomalies  which  are  so  perplexing  to  such  as  use  the  natural  method  as  an 
index  or  system  of  analysis ; and  which  cease  to  be  such  when  it  is  regarded  as  a 
synthetic  scheme,  and  another  is  employed  as  an  index. 

(2165.)  Baphia  and  Zollernia,  which  are  associated  with  Swartzia,  and  its 
sub-generic  groups,  Rittera  and  Tounatea,  to  form  this  small  type,  are  unarmed 
trees  or  shrubs,  with  alternate  stipulate  imparipinnate  leaves,  the  lateral  leaflets 
being  sometimes  abortive. 

The  inflorescence  is  axillary  and  racemose,  the  racemes  being  occasionally  re- 
duced to  two  or  three  flowers,  which  are  monoclinious  or  united. 

The  calyx  is  monophyllous,  that  is,  the  sepals  are  so  closely  united  that  it  is 
not  until  after  the  ovate  buds  have  burst  that  the  valvate  aestivation  of  the  limb 
is  perceptible.  The  torus  is  obsolete,  and  hence  the  corolla,  when  present,  is 
hypogynous ; the  petals  vary  in  number,  being  5,  4,  3,  1,  or  none.  The  stamina 
are  10  or  more,  uniseriate,  sometimes  unequal,  and  hypogynous.  The  filaments 
are  free,  or  variously  connected.  The  germen  consists  of  a single  carpel,  which  is 
many-ovuled ; the  style  is  single  and  terminal,  and  the  stigma  simple. 

The  fruit  is  a dry  2-valved,  1-celled,  often  stipulate  legume.  The  seeds  are 
definite,  attached  to  the  suture  by  a funicle  that  is  extended  into  an  incomplete 
arillus,  and  exalbuminous.  The  -embryo  is  curved,  the  radicle  hilose,  and  the 
cotyledons  thick  and  accumbent. 

(2166.)  Hence,  differentially  considered,  the  Swartziaccoi  are  hypogynous 
Lotian<z  or  Cicerince,  with  valvate  sepals,  irregular  or  obsolete  corolke,  by- 
pogynous  petals  and  stamens,  curved  embryos,  and  fleshy  seed-lobes. 
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(2167.)  Baphia  nitida,  a native  of  Sierra  Leone,  yields  the  camwood  of 
commerce  : this  wood  is  much  esteemed  as  a red  dye  stuff,  and  its  generic  name 
(from  /3a0»j),  indicates  the  use  to  which  it  is  applied. 

(2168.)  The  wood  of  Swartzia  or  Possira  tumentosa  is  white,  strong,  and 
durable.  In  Cayenne  and  Guiana  it  yields  a very  useful  timber.  This  tree  grows 
to  the  height  of  sixty  feet,  and  its  name  in  Guiana  is  Anacoco. 

(2169.)  In  the  subgenus  Possira  the  corolla  is  tripetalous;  the  vexillum  and 
two  small  alae  being  developed,  the  carina  remaining  abortive.  In  the  true 
Sivartziw  the  corolla  is  monopetalous,  the  vexillum  alone  being  developed ; and 
in  the  Tounatece  the  flowers  are  apetalous,  the  whole  of  the  corolla  remaining 
abortive.  A beautiful  series  of  gradations  is  here  perceived,  which  is  even  ren- 
dered more  easy  by  the  corolla  in  S.  polyphylla  being  caducous,  and  thus  re- 
moving at  a very'  early'  epoch  the  chief  differential  sign. 

(2170.)  The  Swcirtiiacete  hence  form  a very  interesting  transitional  type;  for, 
although  by  the  curved  embryos  they  are  associated  with  the  Lotianae,  their  sub- 
valvate  calyx,  often  apetalous  flowers,  and  bypogynous  stamens,  connect  them 
closely  with  the  Detariaceas  and  Mimosacem  ol  the  following  subsection. 

MJMOSIANM. 

(2171.)  Cassia,  Mimosa,  and  Detarium,  are  the  normal  genera 
of  the  three  types  Ccissiacece,  Mimoscicece,  and  Detariacece,  in- 
cluded in  this  subsection.  The  Mimosiance , as  before  obseived, 
are  collectively  distinguished  from  the  Lotiance  by  their  straight 
embryos,  and  from  the  Connariance  by  their  hilose  radicles. 
[§  2018-19-21.]  The  genera  here  associated  are  the  same  as  those 
which  formed  the  Lomentacece  of  Linneus,  with  the  exception 
of  the  Geoffroyidce,  which  are  added  on  account  of  the  structure 
of  their  seeds,  the  straight  embryo  being  a character  of  more  im- 
portance than  the  form  of  the  corolla.  This  subsection  will  there- 
fore comprehend  all  the  Leguminosse  ot  Jussieu  not  included  in 
the  preceding  groups  of  the  Cicerince,  and  be  equivalent  to  the 
division  ‘ Rectembrice'  of  De  Candolle.  [§  2016,  fig.  a.  c.] 

(2172.)  The  Mimosiance,  collectively  considered,  are  rectem- 
bryose  Cicerince,  with  hilose  radicles,  corollaceous  or  apetalous 
flowers,  and  for  the  most  part  epigean  cotyledons,  either  foliaceous 
or  fleshy. 

(2173.)  Cassiace.h,  ( Casalpineai , It.  Br.)  Cassia,  Cassalpinia,  Geoffroya, 
and  their  allies,  associated  to  form  this  type,  are  trees  or  shrubs,  rarely  herbaceous 
plants,  with  round  stems  and  branches,  alternate,  variously  pinnate,  seldom 
simple  leaves,  the  midrib  often  furnished  with  peltate  glands;  and  the  stipules, 
either  free  or  udnatc  to  the  petiole,  and  occasionally  becoming  spinescent. 

The  inflorescence  is  for  the  most  part  in  racemes,  and  the  pedicles  olten  in- 
vested with  persistent  bracteas.  The  flowers  are  shewy  and  united,  seldom 
separate. 
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The  calyx  is  free,  ill  general  5-cleft,  with  unequal  lobes,  and  the  sepals  im- 
bricate in  aestivation;  the  torus  is  expanded  into  a thin  lamina,  adnate  to  the 
bottom  of  the  calyx.  The  corolla  consists  of  five  or  fewer  petals,  and  is  occasion- 
ally absent.  The  petals  are  perigynous  in  their  exsertion,  alternate  with  the 
lobes  of  the  calyx;  unguiculate,  free,  imbricate  in  aestivation,  unequal  in  size, 
and  sometimes  assuming  the  papilionaceous  form.  The  stamina  are  definite, 
(10,  or  by  abortion  less,)  distinct  or  connate,  unequal  in  their  length,  and 
exserted  with  the  petals.  The  anthers  are  2-celled,  the  cells  are  opposite  and 
dehisce,  either  by  longitudinal  chinks  or  terminal  pores.  The  germen  consists 
of  a single  multiovulate  carpel,  the  style  is  solitary  and  terminal,  and  the  stigma 
simple. 

The  fruit  is  either  a legume  or  a loment,  and  either  dry  or  subdrupaceous.  The 
seeds  are  1 or  more,  exalbuminous,  and  sometimes  embedded  in  a juicy  pulp  ; the 
embryo  is  straight,  the  radicle  turned  towards  the  hilum,  the  plumula  often  con- 
spicuous. The  cotyledons  are  large,  and  for  the  most  part  entire,  foliaceous,  and 
epigean  : in  the  first  subtype,  the  Geoffroyida,  which  is  small,  they  are  fleshy  or 
oily  ; but  in  the  second,  the  Ccesalpinidat,  which  is  large,  they  are  foliaceous,  and 
rarely  fleshy  or  oily. 

(2174.)  Hence,  differentially  considered,  the  Cassiacece  are  rectembryose, 
hilose  Cicerince,  or  Mimosiunte,  with  an  imbricate  aestivation  of  the  sepals  and 
petals,  an  irregular  perigynous  corolla,  and  unequal  perigynous  stamens. 

(2175.)  The  genera  associated  to  form  the  Cassiacece  are  distributed  into  two 
subtypes. 

(2176.)  Those  which,  like  Geoffroya,  have  papilionaceous  corolhe  and  con- 
nate stamina,  are  called  Geoffroyidce. 

(2177.)  And  those  which,  like  Casalpiuia,  have  the  stamens  free,  and  the 
corolla  not  papilionaceous,  are  called  the  Ciesalpinidce. 

(2178.)  Geoffroyiv.e.  Geoffroya  and  its  subtypical  allies  are  intimately  re- 
lated to  the  papilionaceous  Lotiunce,  both  by  the  form  of  the  corolla  and  the  con- 
nexion of  the  stamens;  they'  are  hence  peculiarly  interesting  as  a transitional 
series,  verging  gradually  towards  the  drupaceous  Rosime. 

(2179.)  The  several  species  of  Geoffroya  have  bitter  barks,  which  are  esteemed 
powerful  tonics;  that  of  G.  verntifuga  is  also  extolled  as  an  anthelmintic.  Its 
wood  is  white  and  very  tough ; and  hence  it  is,  when  procurable,  valued  above 
most  others  for  the  shafts  of  carriages.  The  seeds  or  kernels  of  the  Geoffroyee 
are  eatable,  but  are  rather  too  astringent  to  be  agreeable;  they  are  in  general 
inclosed  in  a hard  stone  surrounded  by  a pulpy  matter,  so  that  the  normal 
legumes  of  the  section  are  absolutely  superseded  by  drupes. 

(2180.)  The  Cabbage  tree  was  formerly  arranged  as  a species  of  Geoffroya, 
hut  it  is  now  considered  generically  distinct,  and  called  Andira  inennis.  The  bark 
ol  this  tree,  (Med.  Bot.  144,)  when  powdered,  resembles  jalap,  both  in  its  ap- 
pearance and  properties.  Its  action  is,  however,  more  violent;  and  hence  an 
overdose  has  sometimes  produced  serious  results,  as  violent  vomiting,  hyper- 
catharsis, delirium,  and  fever.  In  the  West  Indies  and  America  it  is  esteemed  as 
a valuable  anthelmintic;  the  seeds  possess  the  like  powers  with  the  bark,  and 
a single  one  has  proved  elfectual  in  dislodging  the  tape-worm.  The  bark  and 
seeds  of  A.  racemosa  and  retusa  have  also  been  employed  for  similar  purposes. 

(2181.)  Arachis  hypogaia  is  the  curious  earth-pea,  or  underground-nut,  of 
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Africa,  the  West  Indies,  and  the  continent  of  America.  In  this  plant  the  upper- 
most flowers  are  sterile,  those  which  grow  near  the  ground,  on  the  procumbent 
or  trailing  branches,  alone  bearing  fruit.  After  the  blossoms  have  fallen  the 
peduncles  elongate,  and  the  pods,  as  they  enlarge,  are  buried  beneath  the  surface 
of  the  soil.  The  seeds  are  thus  ripened  in  a situation  the  most  fit  for  their 
future  growth ; but  the  final  cause  of  this  curious  economy,  which  is  observable 
in  Trifolium  subterraneum,  and  a few  other  plants,  as  well  as  in  Arachis,  and 
its  ally  Voandzeia,  physiology  has  not  yet  explained. 

(2182.)  In  Carolina,  and  in  all  the  European  settlements,  the  underground- 
nut is  cultivated  as  food.  The  seeds  are  eaten  either  raw  or  roasted,  and  are 
often  made  into  a kind  of  chocolate.  The  seed-lobes  abound  in  oil,  which  is 
expressed  for  burning  or  for  table  use,  but  it  is  inferior  to  olive  oil  in  flavour.  In 
the  eastern  countries  these  nuts,  or  seeds,  are  substituted  for  almonds ; and  the 
marc,  when  the  oil  has  been  expressed,  is  made  into  cakes  by  the  negroes  in  the 
West.  The  imported  fruit  is  commonly  to  be  met  with  in  the  English  markets; 
but  in  the  neighbourhood  of  Paris  the  plant  is  cultivated  as  a delicate  legume. 

(2183.)  The  Voandzou,  or  underground-pea,  of  Madagascar,  is  the  Voandzeia 
or  Cryptolobus  of  botanists.  Like  Arachis,  it  buries  its  pods  beneath  the  soil, 
and  in  many  tropical  countries  the  seeds  are  boiled  in  an  unripe  state,  and  eaten 
as  peas. 

(2184.)  The  Tonquin  or  Tonka  bean,  is  the  fruit  of  Dipterix  (or  Couma- 
rouma)  odorata.  In  Guiana,  where  the  plant  grows  indigenously,  it  is  called 
Coumarou  ; and  hence  its  subgeneric  name.  The  aroma  of  the  seeds  is  owing  to 
a volatile  oil  that  contains  a peculiar  proximate  principle,  once  mistaken  for 
Benzoic  acid,  but  since  recognized  as  distinct,  and  called  Coumarin.  According 
to  M.M.  Boullay  and  Boutron-Challard,  it  is  neither  acid  nor  alkaline,  and  is  a 
peculiar  principle,  nearly  allied  to  the  essential  oils.  The  Tonquin  beans  are 
here  chiefly  employed  to  scent  snuff,  but  in  the  West  Indies  and  America  they 
are  put  by  the  Creoles  into  chests  of  clothes,  to  drive  away  insects.  The  wood  of 
the  Coumarouma  is  sometimes  used  medicinally  for  the  same  purposes  as 
guaiacum. 

^2185.)  Cjesalpinidje.  ( Cassiete , n.c.)  About  sixty  known  genera  belong  to 
this  subtype,  of  which  Ccesalpinia,  Cassia,  Hcematoxylon,  Ceratonia,  Tama- 
rindus,  Copaifera,  Cathartocarpus,  Hymentea,  and  Cercis,  are  the  most  im- 
portant. 

(2186.)  Ccesalpinia  is  a genus  commemorative  of  Andreas  Csesalpinus,  the  re- 
puted father  of  systematic  botany.  It  is  divided  into  four  subgenera,  Nugaria, 
Brasiletta,  Sappania,  and  Libidibia,  all  the  species  included  in  which,  especially 
in  the  second  and  third  sections,  yield  valuable  dyes,  and  are  known  in  commerce 
as  Brazil  woods.  The  colour  of  C.  Sappan  is  less  durable  than  that  of  C.  Bra- 
siliensis,  the  true  Braziletto;  C.  crista  and  echinata  are  said  to  be  richer  in 
colouring  matter  than  the  other  species,  and  the  latter  is  the  most  sought  after. 
The  timber  of  C.  Braziliensis  is  elastic  and  tough,  takes  a fine  polish,  is  of  a 
beautiful  orange  and  red  colour,  and  very  durable.  C.  coriaria,  (the  Libidibi 
of  Curayoa),  contains  a great  deal  of  astringent  matter  in  its  fruit,  and  hence  the 
pods  are  used  both  by  the  Spaniards  and  natives  to  tan  leather. 

(2187.)  Moringa  ptery  gosperma  is  the  Mur  in  go  of  Malabar.  All  parts  of  the 
plant  are  hot,  and  its  juices  acrid,  especially  the  seeds  and  roots.  The  former 
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have  been  employed  medicinally  in  fever,  and  also  as  rubefacients ; and  the  latter, 
from  its  pungent  flavour,  is  used  as  a condiment  instead  of  horseradish. 

(2188.)  The  ben-nuts  of  the  Levant  are  the  seeds  of  M.  aptera.  The  coty- 
ledons are  oily,  and  the  ben-oil,  so  long  famed  for  its  use  in  perfumery,  and  its 
employment  by  clock-makers,  is  expressed  from  these  seeds.  The  oil  is  scentless 
and  tasteless,  does  not  become  rancid,  and  separates,  on  standing,  into  two  parts  ; 
one  of  which,  by  resisting  extremes  of  cold  without  congelation,  is  valuable  in 
horology,  the  other,  or  both,  combined,  form  the  basis  which  receives  the  varied 
scents  of  the  numerous  fragrant  oils  so  much  demanded  in  the  East. 

(2189.)  Gleditschia  triacanthos  is  the  honey-locust  tree  of  the  North  Americans, 
and  the  3-thorned  acacia  of  our  gardeners.  Its  seeds  are  covered  with  a sweet 
pulp,  from  which,  when  infused  and  fermented,  an  intoxicating  liquor  is  occa- 
sionally made. 

(2190  ) Guilandina  Bonduc,  and  Bonducclla,  are  the  Bonduc  or  necklace 
trees  of  the  Arabs.  In  Egypt  the  seeds  are  strung  as  beads  by  the  women,  and 
used  by  the  boys  instead  of  marbles. 

Both  the  bark  and  seeds  are  bitter,  and  are  employed  in  decoction  as  astringent 
lotions  and  discutient  poultices,  as  well  as  being  administered  internally  in 
fevers. 

(2191.)  Coulteria  tinetoria  and  Poinciana  pulcherrima,  plants  nearly  allied 
to  the  Csesalpiniae,  have  highly  coloured  woods,  which  are  used  in  dyeing  like 
Brazil  wood.  The  leaves  of  the  latter  are  purgative,  and  are  called  senna  in  the 
West  Indies,  being  often  substituted  for  the  genuine  drug.  It  also  enjoys,  among 
the  negresses,  the  reputation  of  being  a most  energetic  emmenagogue,  and  is 
resorted  to  by  them  for  criminal  purposes. 

(2192.)  The  Campeachy  or  Logwood  of  the  dyer,  is  furnished  by  the 
Hamatoxylon  Campeuchianum,  its  generic  name  referring  to  the  blood-red 
colour  of  the  timber,  and  the  specific  one  to  the  place  whence  it  was  first 
brought.  The  colouring  power  of  logwood  is  owing  to  a peculiar  principle, 
called  by  chemists  haematine.  Logwood  is  astringent,  and  both  in  decoction 
and  extract  has  a sweetish  taste,  which  makes  it  preferable  to  many  other 
vegetable  astringents  as  a medicine.  The  chief  use  of  logwood  is,  however,  as 
a dye-stuff;  and  on  an  average  between  14  and  15,000  tons  are  annually  im- 
ported into  this  country  for  that  purpose,  more  than  half  of  which  is  brought  from 
the  British  West  Indies,  and  the  rest  from  Mexico  and  the  United  States.  We 
learn  from  Dr.  Bancroft,  that  logwood  was  first  imported  about  the  beginning 
of  the  reign  of  Queen  Elizabeth  ; “but  the  various  and  curious  colours  dyed  from 
it  proved  so  fugacious,  that  a general  outcry  against  it  was  soon  raised,  and 
an  act  of  Parliament  was  passed  in  the  2.3d  year  of  her  reign,  which  prohibited  its 
use  as  a dye,  under  severe  penalties,  and  not  only  authorised  but  directed  the 
burning  of  it,  in  whatever  hands  it  might  be  found  within  this  realm  and  it 
continued  subject  to  this  prohibition  for  nearly  100  years,  for  it  was  not  until  the 
1 3th  and  14th  of  Charles  II.  that  the  above  penal  statute  was  repealed. 

(2193.)  Parkinsonia  aculeata  is  the  Jerusalem  thorn  of  Jamaica;  like  many 
of  its  associates,  it  is  bitter,  and  is  used  by  the  Mulattos  as  a febrifuge. 

(2194.)  The  Ceratonia  of  Theophrastus  was  a plant,  the  fruit  of  which  bore 
some  fancied  resemblance  to  a horn,  and  hence  it  not  improbably  was  the  Carob 
or  Saint  John’s  bread,  often  brought  to  this  country  from  Spain,  under  the  name 
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ol  Algaroba  bean  ; Al-garoba,  like  our  carob,  being  only  a slight  variation  of  the 
Arabic  Kharroub,  with  the  article  prefixed. 

(2195.)  The  Cerutonia  Siliqua  is  a native  of  the  Levant,  and  of  the  southern 
parts  of  Europe ; it  is  much  cultivated  in  Spain  for  the  sake  of  the  pods,  which 
are  esteemed  as  food.  And  some  persons  believe  its  tender  shoots  and  fruit  to 
have  been  the  sustenance  of  John  the  Baptist  in  the  Wilderness,  whence  the  tree 
has  been  called  St.  John’s  bread.  Professor  Martin  stigmatises  such  an  opinion 
as  the  offspring  of  ignorance;  but,  on  the  other  hand,  it  must  be  observed,  that 
the  word  which  we  translate  Locusts  means  also,  in  the  original,  the  buds  or 
pods  of  various  plants  ; and,  although  locusts  are  a common  food  in  some  oriental 
countries,  so  that  whole  tribes  of  Ethiopians  were  named,  from  the  custom  of 
eating  them,  Acridophagi,  still  they  were  never  eaten  without  some  previous  pre- 
paration, such  as  roasting  or  drying  them  in  the  sun,  salting  or  smoking  them  ; 
occupations  which,  as  Dr.  Harris  remarks,  do  not  seem  to  be  such  as  would  have 
engaged  the  time  and  attention  of  the  Baptist. 

During  the  Peninsular  war,  the  Algaroba  beans  often  formed  the  chief  food  of 
the  British  cavalry7  horses,  especially  in  the  years  1811  and  1812.  In  Barbary, 
mules,  asses,  and  other  cattle,  are  fed  on  them,  and  most  beasts  prefer  them  to 
oats.  The  sweet  pulp  which  invests  the  seeds,  often  called  honey',  is  made  into 
a pleasant  beverage  with  water,  that  is  publicly  sold  in  the  streets  of  Cairo, 
conserves  are  also  made  from  the  fruit,  and  it  has  been  medicinally  employed  as 
an  agreeable  demulcent  in  pectoral  complaints.  By  the  ancients  the  pods  were 
called  Siliqua  dulces,  and  hence  the  present  specific  name  of  the  Cerutonia . 
The  bark  and  leaves  are  astringent,  and  are  used  in  the  process  of  tanning. 

(2196.)  The  Castanospermum  Australe,  the  chesnut-bean,  or  Morton  Bay 
chesnut,  bears  several  seeds,  usually  four,  in  each  pod,  which  are  as  large  as  or- 
dinary chesnuts,  and  when  roasted  have  very  much  the  flavour  of  the  true  Casta- 
nee.  They  are  eaten  by  the  New  Hollanders  as  a common  food,  aud  Europeans 
have  occasionally  lived  on  them  solely  for  two  or  three  days  together. 

(2197.)  Amherstia  nobilis,  the  Thoka  of  the  Burmese,  is  one  of  the  most 
splendid  vegetables  known.  When  in  full  leaf  and  blossom,  with  its  large  pendu- 
lous racemes  of  rich  scarlet  flowers  hanging  in  profusion  from  every  part  of  its 
noble  stem,  it  is  indeed  superb.  It  was  discovered  growing  in  the  garden  of  a 
decayed  kioun  or  religious  establishment  in  Burmab,  about  twenty-seven  miles 
from  Martaban.  Handfuls  of  the  flowers  of  this  tree  are  presented  by  the  devout 
as  offerings,  in  the  caves,  before  the  images  of  Buddha. 

(2198.)  The  Tamarind  or  Tetul  of  Hindustan,  is  a native  of  Egypt  and  Arabia, 
as  well  as  oi  the  East  Indies.  The  date,  called  Tamar  by  the  Arabs,  being  their 
most  common  and  valuable  fruit;  other  important  fruits  have  been  called  dates  or 
tamars  likewise,  with  some  distinctive  epithet  adjoined.  Hence  the  one  in  ques- 
tion received  the  name  of  Tamar-hendi,  the  date  of  India,  whence  our  word 
Tamarind.  Ignorance  or  neglect  of  this  circumstance  led  botanists  to  add  Indica 
as  the  specific  name,  to  a generic  one  in  which  the  habitat  of  the  plant  already 
was  included. 

Tamar-indus  Indica,  the  Indian  date  of  India,  is  therefore,  as  Dr.  Francis 
Hamilton  has  observed,  in  his  Commentary  on  the  Ilortus  Malabaricus,  “ a vile 
pleonasm,’’  and  the  sooner  it,  and  some  others  like  it,  become  obsolete  in  the 
language  of  botany,  the  better.  Hence,  as  there  are  two  species  of  tamarind,  the 
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one  growing  in  the  East  Indies  and  the  other  in  the  West,  and  as  the  West 
Indian  species  is  called  T.  occidentals,  T.  orientals  would  be  an  appropriate 
distinctive  name  for  the  East  Indian  one. 

(2199.)  The  wood  of  the  tamarind  tree  is  heavy,  firm,  and  hard,  and  is  a use- 
ful building  timber;  but  it  is  for  its  fruit  that  the  tree  is  most  known  and  valued. 
The  pods  of  the  tamarind  consist,  like  other  pericarps,  of  three  layers  or  coats,  such  v 
as  are  very  evident  in  the  plum  and  the  peach.  The  outer  one,  called  the  epi-  or 
rather  the  exo-  carp,  the  inner  one  next  the  seed  (or  lining  the  plum-stone),  called 
the  endo-carp,  and  an  intermediate  one  (which  is  fleshy  in  the  peach  and  plum), 
termed  the  meso-carp.  In  the  tamarind  the  endo-carp  is  very  thin,  and  often  not 
easily  distinguishable,  and  the  pulpy  matter  tor  which  the  fruit  is  prized  is  the 
meso-carp.  This  pulp  contains  sugar,  with  a large  proportion  ot  acid  matter ; both 
citric  and  tartaric  acids,  as  well  as  malic  acid  and  supertartrate  ol  potash,  being  found 
on  analysis  : and  hence  the  refreshing  properties  ol  the  lruit  and  ils  medicinal  use 
in  fevers.  The  oriental  tamarinds  are  more  pulpy  than  the  occidental  ones  ; they 
are  also  darker  in  colour;  and,  being  preserved  wilhout  sugar,  are  move  acid,  and 
better  adapted  for  medicinal  purposes,  than  the  West  Indian  fruit,  which  is  pre- 
served by  the  addition  of  a considerable  quantity  ol  sugar.  T he  latter,  however, 
form  the  most  agreeable  dessert. 

(2200.)  Tamarinds  are  used  to  increase  the  cathartic  effects  of  manna,  cassia 
pulp,  and  other  sweet  purgatives,  but  they  lessen  the  action  ol  resinous  cathartics, 
and  are  an  improper  addition  to  the  salts  ot  potash. 

In  India  a kind  of  sherbet  is  made  by  the  natives  by  steeping  tamarind  pulp  in 
water;  and  in  times  of  scarcity  the  tamarind  stones,  divested  of  the  skin,  which  is 
very  astringent,  are  roasted  and  eaten  as  beans  by  the  poorer  people.  A decoc- 
tion of  the  seed-coats  is  prescribed  by  the  Tamul  doctors  in  dysentery,  and  the 
leaves  are  also  employed  as  repellent  poultices,  and  in  decoction  as  collyria.  In 
the  West  Indies  a similar  decoction  is  given  to  children  as  a vermifuge. 

(2201.)  The  genus  Cassia,  although  lessened  by  the  separation  of  the  Cathar- 
tocarpi,  Delariee,  and  C/iumajistuhe,  still  contains  a long  list  of  species,  amounting 
to  upwards  of  200,  and  which  it  is  therefore  convenient  to  arrange  in  several  sub- 
generic groups.  Those  which  appear  to  be  the  best  characterized  are  six  in 
number,  viz.  Herpetica,  Senna,  Chamasenna,  Baseophyllum,  Absus,  and 
Channecrista.  A cathartic  power  is  the  most  remarkable  general  feature  ol 
these  plants,  and  it  pervades  the  entire  group,  being,  however,  more  or  less  pre- 
dominant in  certain  species,  especially  in  those,  contained  in  the  subgenera  Sennu 
and  CiiamiB- senna.  Chemical  analysis  has  shewn  that  the  active  properties  ol 
the  sennas  depend  upon  a peculiar  proximate  principle  called  cathartine. 

(2202.)  Herpetica  uluta  has  so  been  named  from  its  real  or  supposed  influence 
in  the  cure  of  cutaneous  diseases,  especially  those  of  the  herpetic  kind;  either 
poultices  or  lotions  made  by  boiling  the  leaves  or  flowers  are,  it  is  said,  very 
effectual  in  the  cure  of  ringworm. 

(2203.)  The  senna  of  commerce  is  often  a strange  mixture  of  various  leaves, 
not  only  of  different  species  of  cassia,  but  even  adulterated  largely  with  those  ol 
other  genera,  such  as  the  Cynanchum  Argel,  which  is  introduced  by  the  loreign 
traders,  and  the  Colutea  or  bladder-senna,  which  is  added  here.  Indeed,  the  prac- 
tice has  been  carried  on  to  such  an  extent,  us  to  persuade  Nectoux,  that  the  real 
cathartic  drug  is  Argel,  which,  he  says,  the  Alexandrian  merchants  adulterate 
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with  senna , in  order  to  meet  the  demands  of  Europe,  which  always  exceed  by  a 
third  or  more  the  annual  crops.  Rouillon,  however,  states  that  the  traders  at 
Cairo  mix  only  two  parts  of  Argel  leaves  with  three  of  C.  obovata  and  five  of  C. 
lanceolata. 

(2204.)  C.  lanceolata  (acutifolia,  De  L.  which,  however,  it  is  probable,  is  spe- 
^ cifically  distinct),  is  the  Alexandrian  or  British  officinal  senna ; C.  obovata  is  the 
Italian  officinal  senna;  and  another  species,  or  perhaps  a variety  of  the  first-named, 
is  imported  and  occasionally  used  here  under  the  name  of  East  Indian  senna. 
In  America  C.  or  Chamsesenna  Marylandica  is  the  officinal  species. 

(2205.)  The  purgative  qualities  of  senna  were  known  to  the  Arabian  physi- 
cians Serapion  .and  Mesue,  wTho  flourished  about  the  beginning  of  the  ninth 
century,  and  used  it  as  a medicine.  Actuarius,  a Greek  physician,  who  lived  in 
the  thirteenth  century,  also  notices  it ; but  he,  like  Mesue,  employed  the  pods,  not 
the  leaves.  It  was,  however,  most  probably  used  medicinally  in  much  earlier 
times,  for,  according  to  Olaus  Celsus,  the  Greek  word  Cassia  (icaocna),  which  is 
found  in  Dioscorides,  is  derived  from  the  Hebrew  Ketzioth,  rendered  in  the 
Septuagint  by  icaeoiav;  and  this  has  been  Latinized  by  Cassia.  Senna  is  but  a 
slight  variation  of  sama  or  scenna,  the  Arabic  name  of  the  plant ; and  this,  like 
cassia,  is  said  to  own  a Hebrew  origin  ; and  the  passage  in  which  it  occurs,  Isaiah 
xxxvi.  12,  Mr.  Rootsey  says,  he  should  translate  ‘ Sedes  liquidas thus  shewing 
that  it  was  celebrated  in  the  early  ages  for  the  same  uses  to  which  it  is  now 
applied,  and  for  which  powers  it  has  in  modern  times  become  proverbial.  Thus 
Shakspeare  says,  in  Macbeth, 

“ What  rhubarb,  senna,  or  what  purgative  drug, 

Would  scour  these  English  hence.” 

(2206.)  Rheede  says  that  the  bruised  leaves  of  Chameesenna  Tagera  are  used 
in  India  to  relieve  the  pain  of  insect  stings,  especially  bees,  and  also  as  poultices 
to  painful  ulcers. 

The  roots  of  C.  venenifera,  which  is  the  Piami  of  Guiana,  are  there  used  by 
the  natives  to  intoxicate  fish  ; and  C.  occidenta/is,  the  stinking  wreed  of  Jamaica, 
is  one  of  the  plants  the  tops  of  which  are  commonly  employed  in  resolutive  baths 
and  fomentations. 

(2207.)  Cassia  Absus  is  esteemed  in  Egypt  as  a remedy  in  ophthalmia.  The 
seeds  are  steeped  for  sometime  in  water,  then  dried  and  pulverised,  and  the  pow- 
der introduced  beneath  the  eyelids. 

(2208.)  The  leaves  of  C.  Chamcecrista  are  purgative,  and  a good  substitute 
for  genuine  senna. 

(2200.)  The  pods  of  Chamesfistula  are  long  and  pulpy,  and,  like  those  of  the 
cathartocarpi,  are  purgative. 

(2210.)  Cassia  pulp,  which  has  been  long  famed  as  a mild  and  pleasant  ape- 
rient, is  the  pulpy  part  of  the  pod  of  a genus  allied  to  Cassia,  which,  from  the 
laxative  properties  of  the  fruit,  has  been  called  Cathartocarpus,  [§  2016,  a.]  All 
the  species  of  this  genus  afford  an  aperient  pulp,  but  those  chiefly  valued  are  C. 
Fistula  and  Fistuloides.  It  has  been  asserted  that  these  plants  impart  their 
cathartic  properties  to  the  flesh  of  animals  that  feed  upon  their  leaves,  but  this 
requires  confirmation. 

(2211.)  Copaifera  is  a genus,  various  species  of  which  yield  the  well  known 
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balsam  of  Copaiba ; Capivi  ami  Copaiva  being  only  variations  of  its  Brazilian 
name : in  Venezulea  it  is  called  Tacamahaca.  Tbe  chief  supplies  are  drawn 
from  the  C.  Langsdorfii  and  the  C.  Jacquiniana  or  officinalis,  the  former  of 
which  is  a native  of  Brazil,  and  the  latter  of  the  West  Indies.  The  best  balsam 
is  said  to  be  that  wdiich  comes  from  Brazil ; and  it  is  much  valued  for  its  power 
of  moderating  and  restraining  morbid  secretions  of  the  mucous  membranes,  and 
lessening  their  irritability.  During  the  w-ar,  when  its  price  was  high,  there 
were  great  temptations  to  mix  other  resinous  substances  with  it,  and  a consider- 
able part  of  that  sold  in  London  was  entirely  fictitious.  Dr.  Paris,  in  proof  of  this, 
mentions  “ a curious  trial  which  took  place  sometime  since,  between  the  owner 
of  certain  premises  that  were  burnt  down  and  the  governors  of  the  Sun  Fire  Office, 
in  consequence  of  the  latter  refusing  to  indemnify  the  proprietor  for  his  loss,  be- 
cause the  fire  had  been  occasioned  by  the  making  of  balsam  of  Copaiba .” 

(2212  ) Intsia,  Eperua,  Parivoa,  Anthonota,  and  Vouapa,  five  allied  genera, 
are  chiefly  interesting  for  the  reduction  of  their  petals,  the  corolla  in  all  being 
truly  monopetalous,  thus  establishing  a connexion  with  Amorpha  and  the  Dal- 
bergid*  on  the  one  hand,  and  the  apetalous  Detariacea  on  the  other.  Even  Copai- 
fera  itself  is  described  by  most  botanists  to  have  apetalous  flowers,  the  perianth 
being  single;  and  hence,  although  corollaceous,  in  truth  a calyx;  in  Outea  like- 
wise, notwithstanding  the  corolla  is  pentapetalous,  one  petal  only  is  well  deve- 
loped, the  other  4 being  minute,  and  almost  abortive. 

(2213.)  The  leaves  of  Hymencea  and  Bauhinia  being  twin-lobed  or  united  in 
pairs,  has  led  to  the  dedication  of  the  latter  genus  to  John  and  Caspar  Bauhin, 
two  distinguished  botanists,  united  not  only  by  blood  but  by  science,  and  of  the 
former  to  the  god  of  marriage. 

(2214.)  The  several  species  of  Hymenaa,  especially  H.  Courbaril,  Martiana, 
slilbocarpa,  and  verrucosa,  yield  a peculiar  aromatic  resin,  known  in  commerce  as 
Gum  animi  (or  Hymeny  ? ).  This  substance,  which  is  transparent  and  of  a fine 
yellowish  red  or  white  hue,  is  found  exuded  in  large  lumps  between  the  principal 
roots  of  the  trees.  The  French  pharmacologists  assert  that  the  amber-like  resin 
of  H.  Courbaril  is  tasteless,  and  thus  differs  from  the  true  Gum  animi,  which 
they  affirm  to  be  the  produce  of  H.  Martiana.  Gum  animi  has  been  recommended 
as  an  antispasmodic,  and,  w’ben  burned  by  way  of  fumigation  in  the  chambers  of 
persons  labouring  under  paroxysms  of  asthma  or  suffocative  catarrhs,  it  is  said 
to  relieve  the  distressing  dyspnoea,  as  well  as  to  be  grateful  from  its  fragrance. 
Its  chief  consumption  is,  however,  in  the  manufacture  of  varnish,  and,  when  dis- 
solved in  highly  rectified  spirit  of  wine,  it  is  said  to  be  superior  even  to  the  lac  of 
China. 

(22 1 A. ) The  pods  of  II.  Courbaril  contain  a soft  filamentose  substance  as  sweet 
as  honey,  and  having  an  aromatic  flavour  something  resembling  gingerbread. 
The  Indians  are  extremely  fond  of  this  fruit,  and  the  monkies  as  well  as  the 
children  devour  it  with  avidity ; it  is  laxative  when  fresh,  but,  by  keeping,  the 
cathartic  property  is  lessened,  or  entirely  removed.  In  the  Antilles  an  intoxicat- 
ing liquor  is  prepared,  by  boiling  the  pods  in  water  and  leaving  the  decoction  to 
ferment.  Tbe  heart-wood  of  this  tree  is  very  hard  and  tough,  and  is  hence  much 
valued  for  wheel- work,  particularly  for  cogs  in  sugar-mills.  It  will  take  a fine 
polish,  and  is  so  heavy  that  a cubic  foot  weighs  about  100  lbs.  It  is  called 
‘ mountain  ebony.’ 

(2210.)  Several  species  of  Bauhinia  are  said  to  he  carminative  and  astringent, 
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nnd  a decoction  of  the  root  of  B.  tomentosa  is  said  by  the  Indian  practitioners  to 
he  serviceable  in  dysentery.  The  Moluccese  have  a notion  that  the  leaves  of  B. 
« n widens,  put  within  or  held  before  the  lips,  facilitate  articulation,  and  hence  they 
call  the  plant  Davn  lolab  mubul , which  means  “ to  open  the  mouth.” 

In  the  Bnuhinte,  as  well  as  in  Jonesia,  there  is  a remarkable  cohesion  between 
the  base  of  the  ovary  and  the  calyx. 

(2217.)  Cards  Siliqnastrum  is  called  the  Judas  tree,  in  deference  to  a popu- 
lar but  unfounded  belief  that  it  was,  as  Gerarde  writes,  [to  correct  previous 
errors,]  “the  tree  whereon  Judas  did  liana;  himself,  and  not  upon  the  elder-tree, 
as  it  is  said.”  The  leaves  of  this  plant  have  an  agreeable  acidity,  and  are  hence 
frequently  eaten  as  salads  on  the  Continent;  and  those  of  C.  Canadensis  are  com- 
monly pickled  by  the  French  Canadians.  The  wood  of  both  species  is  very  beau- 
tifully veined  with  black,  and  the  buds  and  young  branches  of  the  latter  will  dye 
wool  of  a fine  nankeen  colour. 

(2218.)  The  Codaria.  are  the  velvet  tamarinds  of  Sierra  Leone  and  Guinea, 
where  their  pulpy  pods,  replete  with  sweetish  meal,  are  eaten  by  the  natives. 

(2219.)  Alnexylon  Agallochum  yields  the  aloss-wood  ol  commerce,  or  at  least, 
the  greatest  proportion  ol  that  valuable  perfume.  In  Eastern  countries  it  is  held 
in  high  estimation  as  a cordial  medicine,  and  is  used  by  the  Chinese  and  heathen 
Moors  ns  incense  in  their  sacrifices:  it  is  employed  also  as  a setting  for  the  most 
precious  gems.  It  wras  once  deemed  of  greater  value  than  gold,  and  various 
fables  concerning  the  tree  which  produced  it  have  prevailed.  One  of  these  feigned 
that  it  grew  in  Paradise,  and  that  it  was  conveyed  thence  by  the  rivers  when  they 
overflowed  their  banks;  and  other  as  veritable  legends  tell  that  it  flourishes 
only  on  inaccessible  ground,  where  it  is  guarded  by  wild  beasts.  Like  the 
Calamhac  or  eagle  Agallochum  ( Aquilaria,  § 1588),  the  wood  of  this  tree,  when 
sound,  is  white  and  scentless ; and  its  fragrance  is  owing  to  some  morbid  action 
which  changes  the  secretions,  that  are  naturally  inodorous,  into  the  highly  aro- 
matic oils  and  resins  upon  which  the  value  of  the  costly  wood  depends. 

(2220.)  Mimosaceje.  Acada,  Mimosa,  and  their  immediate  allies,  associated 
to  form  this  type,  are  trees  or  shrubs,  rarely  herbaceous  plants,  and  often  armed 
with  thorns  or  prickles.  Their  leaves  are  alternate,  abruptly  pinnate,  often  bi- 
or  tri-  pinnate,  with  opposite  pinnae  and  pinnulae,  seldom  imparipinnate,  and  some- 
times irritable  to  the  touch.  The  stipules  are  free,  and  frequently  spinescent. 

The  inflorescence  is  in  spikes  or  conglobate  tufts,  and  the  flowers,  which  are 
yellow,  white,  or  reddish,  regular,  united,  or  by  abortion  polygamous. 

The  calyx  is  free,  4-5-sepaled,  the  lohes  equal,  sometimes  discrete,  but  usually 
connate  ; and  generally  valvate  in  aestivation.  The  corolla  is  4-5-petaled,  the 
petals  equal,  discrete,  (or  occasionally  connate  at  the  base,)  deciduous,  suhperi- 
gynous,  or  hypogynous  in  their  exsertion,  and  valvate  in  .estivation.  The  stamina 
are  exserted  with  the  petals,  indefinite,  (or,  when  definite,  equal  to  the  petals  in 
number,  or  some  multiple  thereof,)  nnd  often  monadelphous  at  the  base.  The 
anthers  are  roundish,  2-celled,  with  opposite  locules,  and  a longitudinal  dehis- 
cence. The  germen  consists  of  a single  carpel,  which  is  ] -celled  and  mnny- 
ovuled.  The  styl  ■ is  single  and  terminal,  and  the  stigma  simple. 

The  fruit  is  either  a dry  1 -celled  legume,  or  a multilocular  loment.  The  seeds 
are  few  or  many,  smooth,  with  a marginal  liilum,  and  attached  horizontally  to  the 
suture  by  enlarged  and  generally  twisted  fnnicles.  The  albumen  is  absent,  the 
embryo  straight,  the  radicle  small  and  turned  towards  the  liilum,  the  plumule  in- 
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conspicuous, and  the  cotyledons  large,  entire,  and  foliaceous,  (in  all  except  Unt adit 
and  some  species  of  Inga,)  and  for  the  most  part  epigean  during  germination. 

(2221.)  Hence,  differentially  considered,  the  Mimosacem  are  reetembryose 
hilose  Cicerina.  or  Mimosiarue,  with  valvate  sepals  and  regular  bypopetalous 
corolla? , and  bypogynous  or  subperigynous  stamens. 

(2222.)  Entada  is  a generic  term,  adopted  on  account  of  its  being  the  Mala- 
baric  name  of  one  of  the  species.  E.  Pursetha  is  reputed  in  Java  to  be  possessed 
ol  emetic  properties;  but  these  plants  are  chiefly  remarkable  for  the  immense  size 
ot  the  pods  ; those  of  E.  gigalobum  are  six  or  eight  feet  long,  and,  being  gently 
curved,  resemble  gigantic  scymitars.  Their  seeds  are  also  enormous,  being  nearly 
round,  and  about  six  inches  in  circumference.  Two  deviations  are  also  observed 
among  them  from  the  normal  characters  of  the  type,  viz. ; 1st,  their  cotyledons 
are  fleshy  and  hypogean,  remain  within  the  spermoderm,  and  are  unchanged  during 
germination  ; and,  2dly,  the  flowers  of  E.  polystachya  are  sometimes  apetalous. 

(2223.)  The  extraordinary  irritability  and  curious  motions  of  the  sensitive 
plants,  mimicking  as  it  were  the  actions  of  animal  life,  have  given  to  them 
the  appropriate  name  Mimosa.  Of  these,  the  M.  sensitiva  and  pudica,  the 
sensitive  and  the  humble  plants  of  our  conservatories,  are,  especially  the  latter, 
the  most  familiar  examples.  The  movements  of  the  leaves  and  leaflets  of  these 
vegetables  upon  the  sligbest  touch  have  always  excited  attention,  and  many  specu- 
lations have  been  adventured  to  account  for  the  phenomenon.  Most  persons 
have  attributed  the  irritability  to  the  presence  of  a rudimentary  nervous  system  in 
piants ; and  hence  by  some  botanists,  as  by  Bartling,  they  have  been  placed  at  the 
summit  of  the  vegetable  kingdom,  as  the  nearest  approach  to  animal  vitality.  But 
such  an  arrangement  is  manifestly  erroneous,  for  it  is  between  the  simplest  grades 
of  each  kingdom  that  the  similitude  between  animals  and  plants  is  the  greatest, 
and  their  respective  differences  the  least,  [§  1.51,  181,  &c.]  And  as  to  the  pos- 
session of  a nervous  system  by  the  sensitive  plants,  there  is  no  suflicient  proof  of 
the  assertion. 

1 he  mechanism,  however,  by  which  their  motions  are  performed,  is  extremely 
curious;  and  an  account  of  it  may  be  seen  in  Braude’s  “Journal  of  Science,”  in 
Mayo’s  “ Outlines  of  Physiology,”  in  Dutrochet’s  “ Memoire  sur  la  Motilite 
des  Vegetaux,”  and  in  a paper,  by  Mr.  Lindsey,  read  before  the  Royal  Society,  but 
not  published. 

(2224.)  M.  abstergens  is  esteemed  in  India  as  an  expectorant.  The  leaves 
are  slightly  acid  and  laxative ; the  natives  use  them  in  decoction  to  cleanse  the 
hair,  and  an  aperient  confection  is  made  with  the  fruit. 

) ^6  asperata  is  both  cathartic  and  emetic,  and  is  used  medicinally  by 
the  negroes  in  St.  Domingo;  and  the  roots  of  M.  sensitiva  and  pudica  are  said 
to  be  possessed  of  similar  properties.  A beautiful  kind  of  rose-wood,  the 
Jacaranda  of  commerce,  is  said  by  Prince  Maximilian  to  be  the  timber  of  a 
Brazilian  Mimosa. 

Augustus  de  St.  Hilaire  found  in  Brazil  a species  of  Mimosa,  with  5 aggregate 
carpels.  1 his  is  a fact  of  morphological  importance,  as  it  confirms  the  theo- 
retical doctrine  that  the  legumes  are,  in  the  Cicerina?,  solitary  by  abortion, 
their  normal  disposition  being  in  whorls  of  5.  The  occasional  development  of 
two  ovaria  in  Gteditschia  and  /l  isteria  Sinensis,  and  their  constant  evolution  in 
Diphuca  and  Ccesatpinia  digyna , once  considered  anomalies,  corroborate  this  view. 
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(2220.)  Inga  is  a genus  formed  by  the  segregation  of  upwards  of  130  species  of 
Mimosa.  They  are  chiefly  handsome  trees  and  shrubs,  and  several  are  useful  as 
food  and  in  domestic  economy.  Inga  vera,  sapida,  dulcis,  feculifera,  and 
fagifolia,  contain  a sweet  pulpy  matter  in  their  pods,  which  is  also  agreeably  acid, 
and  is  esteemed  as  food.  The  pulp  of  I.  laurina  is  laxative.  The  bark  of  /. 
cochliocarpos  is  astringent ; it  is  recommended  as  a dressing  to  foul  ulcers,  and 
also  for  tanning  leather.  The  pulpy  fruit  of  I.  cyclocarpa  is  used  to  bleach  linen, 
and  both  the  bark  and  seeds  of  I.  saponaria  are  employed  as  substitutes  for  soap 
in  washing.  The  pods  of  I.  Martha  exude  a gummy  matter,  which  is  collected 
for  use.  The  wood  of  I.  Caven  is  yellow,  and  esteemed  in  carpentry;  its  pods 
contain  an  astringent  mucilage,  and  enter  in  some  places  into  the  composition  of 
ink.  I.  salutaris  enjoys  in  New  Grenada  a high  reputation  as  an  astringent 
tonic,  its  bark  in  decoction  being  the  part  employed ; and  the  astringent  bark  of 
I.  Unguis  Cati  is  also  used  in  America  in  lotions  and  fomentations,  and  its  seeds, 
called  in  Jamaica  black-beans,  are  eaten  there  by  goats,  and  sometimes  by  the 
negroes.  They  are  occasionally  brought  to  England,  and  strung  as  beads. 

(2227.)  The  Parkia,  which  commemorate  the  enterprising  traveller  whose 
name  they  bear,  are  natives  of  the  Northern  and  Western  parts  of  Africa ; and  one 
species,  of  the  forest  of  Sylhet,  in  the  East  Indies. 

P.  Africana  is  the  Doura  of  Soudan : its  seeds  are  there  roasted  as  we 
roast  coffee ; and  when  they  are  bruised  and  steeped  in  water,  and  allowed  to 
ferment,  a pleasant  drink  is  produced.  When  the  marc  of  the  powdered  seeds 
begins  to  putrefy,  it  is  washed,  again  pounded,  and  made  into  cakes  resembling 
chocolate.  This  substance  forms  an  excellent  sauce  for  all  kinds  of  food ; and 
the  sweet  pulpy  matter  which  surrounds  the  seeds  is  either  eaten  raw,  or  made 
into  a kind  of  sweetmeat,  or,  when  steeped  in  water,  an  agreeable  beverage  is 
formed. 

P.  uniglobosa  is  the  Nitta  of  Mungo  Park,  and  its  fruit  is  eaten  by  the  Afri- 
cans like  that  of  the  preceding  species. 

(2228.)  The  fruit  of  Desmanthus  (olim  Mimosa)  cinereus  is  eatable ; its  fla- 
vour is  slightly  acid  and  refreshing.  Ainslie  states  that  the  pods  are  pounded,  and 
applied  in  India  to  the  eyes  in  cases  of  ophthalmia. 

(2229.)  Adenanthera  Pavonina,  the  Mandsiadi  of  Malabar  and  Ceylon,  is 
one  of  the  largest  trees  of  Hindustan,  growing  to  the  height  of  upwards  of  100 
feet,  and  its  timber  is  much  valued  on  account  of  its  solidity.  The  seeds  are 
esculent,  but,  besides  being  serviceable,  as  food  for  the  common  people,  they  are, 
from  the  equality  of  their  weight,  in  general  use  with  jewellers  and  goldsmiths,  to 
weigh  their  valuable  wares  ; each  seed  is  equal  to  four  of  our  grains.  The  native 
Indians  employ  the  powdered  leaves  in  some  of  their  religious  ceremonies,  and  in 
decoction  as  a remedy  for  chronic  rheumatism.  They  also  make  a cement  by 
pounding  the  seeds  with  borax. 

(2230.)  Several  species  of  Prosopis,  from  the  resemblance  of  their  pods  to 
those  of  the  carob,  are  called  Spanish  algarobas,  and  the  sweet  pulp  of  P.  spici- 
gc.ra,  horrida,  dulcis,  <fcc.  is  eaten  in  the  same  manner  as  that  of  the  St.  John’s 
bread,  while  the  pericarp  consists  almost  wholly  of  tannin,  and  is  hence  most 
valuable  in  the  manufacture  of  leather.  The  fruit  of  P.  dubia  is  suid  to  be 
saponaceous,  and  to  be  used  like  the  Inga  saponaria  in  washing. 

(2231.)  Acacia  is  a very  extensive  genus,  including  upwards  of  320  known 


MIMOSACEJE. 


681 


species,  most  of  which  are  handsome  trees  or  shrubs.  Some  of  them  are  physio- 
logically interesting,  not  only  for  the  conversion  of  their  stipules  into  spinacules, 
but,  as  in  the  New  Holland  Acacia:,  for  the  abortion  of  the  true  leaves,  and  the 
expansion  of  the  petioles  into  leaf-like  organs,  called  Fhyllodia  [§  2010,  c];  the 
normal  compound  foliage  being  present  only  in  the  seedling  plants.  The  phyl- 
lodia  in  A.  ornithophora  are  curious  in  their  shape,  having  a strong  resemblance 
in  their  outline  to  the  figure  of  a bird  ; and  hence  the  specific  name.  A.  pilosa 
is  remarkable  for  having  stipules  as  well  as  thornlets,  the  spinacules  in  general 
being  the  metamorphosed  stipules:  and  A.  cornigera,  for  its  thomy  stipules 
being  extremely  large,  and  so  very  similar  to  the  horns  of  an  ox,  that  the  plant  in 
common  parlance  has  received  a fearful  name. 

The  bushy  Acacias  form  excellent  hedges,  and  in  their  wild  state  impenetrable 
thickets,  such  for  example  as  A.  detinens,  which  so  often  arrests  the  traveller  by 
its  thorns,  and  A.  latronum,  the  groves  of  which  are  not  only  secure  retreats  to 
the  smaller  animals,  but  become  as  it  were  cities  of  refuge  to  rogues  and  run- 
aways, for  pursuit  is  vain  where  it  spreads  its  protecting  arms ; and  hence  indeed 
it  has  been  specifically  called  the  “ Rogue’s  Acacia.” 

(2232.)  Other  Acaciae,  on  the  contrary,  are  of  economical  importance,  such 
especially  as  the  gum-bearing  species,  and  those  which  abound  in  astringent 
principles  fit  for  tanning. 

(2233.)  Gum  arabic  may  be  procured  from  upwards  of  forty  species  of  Acacia, 
and  a gum  scarcely  differing  from  it  is  yielded  by  various  other  plants,  but  in  dif- 
ferent degrees  of  purity,  and  in  very  variable  proportions.  The  chief  of  the  gum 
arabic  of  commerce  is  derived  from  A.  vera,  or  Nilotica,  Arabica,  and  gummi- 
fera:  the  supplies  afforded  by  A.  dec urrens,  Jioribwnda,  Lebbek,  Sassa,  and  others, 
are  much  more  scanty.  Gum  Senegal  is  a variety  collected  from  the  Acacia 
Senegal ; by  some  persons  it  is  preferred,  and  by  others  considered  inferior  to  gum 
arabic : it  is  usually  in  larger  masses,  of  a darker  colour  and  more  clammy  and 
tenacious  than  gum  arabic,  but  both  are  frequently  mixed  together. 

(2234.)  The  gum  harvest  in  Arabia  usually  begins  about  the  middle  or  end  of 
November,  that  is,  after  the  close  of  the  rainy  season,  which  commences  in  July. 
The  gum  exudes  spontaneously  from  the  trunk  and  principal  branches  of  the 
trees,  and  those  which  are  in  a sickly  state  afford  it  in  the  greatest  abundance. 
The  Moors  at  this  time  encamp  on  the  borders  of  the  Acacia  forests,  and  remain 
there  during  the  harvest,  which  lasts  about  five  weeks.  The  gum  is  packed  in 
very  large  leathern  sacks,  and  brought  on  camels  or  bullocks  to  Suez,  and 
other  ports  on  the  Red  Sea,  which  are  the  principal  marts.  Gum  is  extensively 
used  in  the  arts,  particularly  in  calico-printing,  and  large  quantities  are  imported 
into  this  country  for  that  purpose.  Between  8 and  0,000  cwt.  is  the  average 
annual  importation,  and  of  this  nearly  one-half  comes  from  the  East  Indies,  and 
the  rest  is  brought  either  directly  or  indirectly  from  the  Levant.  Its  cost,  how- 
ever, has  compelled  ingenious  men  to  convert  starch  into  a substance  closely 
resembling  it,  and  which  is  called  “ British  gum.” 

(2235.)  Gum  is  a highly  nutritious  substance,  and  in  Senegal  and  Arabia  and 
other  countries,  where  it  naturally  abounds,  it  forms  an  important  article  of  diet, 
either  alone,  or  mixed  with  rice  and  other  substances.  In  Guzzerat,  especially  in 
the  wastes  where  the  Balbul  tree  ( A.  Arabica ) is  common,  the  poorer  inhabitants 
eat  gum  as  their  common  food.  During  the  whole  of  the  time  of  the  gum-harvest. 


682 


OUTLINES  OF  ROSAROLOGIA. 


of  the  journey,  and  of  the  fair,  the  Moors  of  the  Desert  live  almost  entirely  upon 
it,  and  experience  has  shewn  that  six  ounces  ore  sufficient  to  support  an  adult  for 
twenty-four  hours.  Haselquist  informs  us  that  a caravan,  when  their  provisions 
were  exhausted  in  the  Desert,  preserved  themselves  from  famine  by  eating  the 
gum  arabic,  which  formed  part  of  the  merchandise  they  were  transporting. 

(2236.)  The  bark  of  the  gum-hearing  Acacias,  as  well  as  that  of  various  other 
species,  such  as  A.  leucocephala,  ferruginea,  peregrina,  and  tenuifolia,  are  very 
astringent,  contain  much  tannin,  and  promise  to  become  of  great  commercial  im- 
portance. In  1824  several  tons  of  acacia  bark  were  brought  from  New  South 
Wales  for  the  use  of  the  tanners  of  England  ; and  in  Nubia  the  pods  of  A.  Nilotica 
are  employed  in  the  manufacture  of  leather.  A.  Catechu  is,  however,  the  most 
astringent  and  the  most  rich  in  tannin  of  the  whole.  It  yields  that  valuable 
medicinal  agent  called  terra  Japonica,  the  source  of  which  was  so  long  unknown. 
Catechu  is  procured  from  the  brown  heart-wood,  and  not  from  the  bark  of  this 
tree,  and  the  process  of  extraction  consists  in  cutting  the  duramen  into  fragments 
and  boiling  the  chips  in  water,  which  is  subsequently  strained  and  evaporated  to  a 
proper  consistence. 

(2237.)  Catechu  is  a valuable  astringent,  and  is  used  medicinally  to  restrain 
morbid  discharges.  It  is  also  very  rich  in  tannin,  a circumstance  first  noticed  by 
Sir  Joseph  Banks,  and  subsequent  inquiries  have  estimated  the  proportion  to 
be  ten  times  greater  than  in  oak-bark.  In  India,  this  extract,  there  called 
cutt,  (whence  cate,  kaath,  caitchu,  cachou,  cadtchu,  a few  of  its  various  names, 
have  been  derived,)  is  much  used  by  the  natives  in  dyeing  and  painting  chintz  and 
other  cloths,  and  mixed  with  oil  they  daub  with  it  the  beams  and  walls  of  their 
houses  to  preserve  them  from  decay,  and  to  defend  them  from  the  attacks  of  the 
destructive  white  ants,  to  whom  it  is  very  offensive  ; hence  it  is  also  sometimes 
mixed  with  the  piaster  which  covers  the  walls. 

The  powdered  bark  of  A.  ferruginea  is  used  in  India  to  corroborate  spongy 
gums,  but  it  does  not  seem  to  be  superior  to  catechu,  which  forms  an  excellent 
tooth-powder. 

(2238.)  The  wood  of  the  arboreous  acacias  is  strong,  tough,  and  durable,  and, 
from  the  crookedness  of  the  boughs,  they  make  excellent  knees  and  elbows  for  ship- 
building. A.  Doratoxylon  is  the  spear-wood  of  certain  tribes  in  the  interior  of 
New  Holland.  The  timber  of  A.  Sandra,  a native  of  the  Coromandel  coast,  is 
hard  and  of  a fine  chocolate  colour  ; and  it  probably  would  yield  a kind  of  catechu . 
The  wood  of  A.  Cavenia  is  esteemed  at  Valparaiso  for  making  excellent  char- 
coal, and  the  bark  of  A.  Arabica  is  used  in  decoction  as  a substitute  for  soap,  and 
as  a dye-stuff.  Humboldt  tells  us  that  the  Indians  on  the  Orinoco  employ  the  pow- 
dered seeds  of  A.  Niopo  as  tobacco,  and  smoke  them  as  a luxury.  Forskal  says 
that,  in  Arabia,  the  leaves  of  A.  Orfota  are  put  into  the  camel’s  milk  to  prevent  it 
coagulating  and  turning  sour,  and  that  it  may  thus  be  preserved  fresh  and  sweet 
for  many  days.  The  bark  of  A.  pennuta  affords  a kind  of  tow,  from  which  ropes 
might  be  made,  and  which  is  used  in  Cochin-china  as  oakum  to  fill  up  cracks  in 
boats  and  houses.  The  pods  of  Acacia  esculenta,  a native  of  Mexico,  are  eatable, 
and  the  leaves  of  A.  Girqffk  are  said  to  be  the  favorite  food  of  tbe  camelopard. 

(2230.)  Erythrophleum  (iuiueen.se  is  the  Gregree  or  Ordeal-tree  of  Sierra 
Leone  and  Guinea.  The  generic  name  refers  to  the  red  juice  with  which  the 
stem  and  branches  abound.  This  tree,  like  our  trial  by  battle,  is  appealed  to  by 
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the  ignorant  natives  to  declare  God’s  judgment,  and  the  effects  which  follow 
the  ordeal  are  considered  ns  proofs  of  the  guilt  or  innocence  of  accused  persons. 

The  juice,  or  a decoction  of  the  wood,  is  given  to  the  accused  to  drink,  and  if 
vomiting  occurs  without  being  followed  by  death,  the  parties  are  declared  in- 
nocent ; but  if  they  die,  they  are  condemned  as  guilty. 

The  irritability  of  the  stomach  or  the  will  of  the  judge,  in  reality,  is  thus  the 
gauge  of  guilt ; for,  if  the  fault  be  slight,  or  the  judge  inclined  to  favour  the  pri- 
soner, a portion  of  the  bark  is  given  him  to  chew,  which  is  invariably  rejected  by 
the  stomach,  and  the  accused  escapes  ; but  if  the  charge  be  grave,  or  the  judge 
unfavourable,  the  decoction  of  the  wood  is  given,  and  then  the  accused  has  little 
chance. 

(2240.)  Detariaceaj.  The  two  genera,  Detarium  and  Cordyla,  each  con- 
taining but  one  known  species,  are  all  the  plants  included  in  this  small  type. 
They  are  separated  from  the  other  Mimosianee,  on  account  of  their  drupaceous 
fruit,  by  which  they  form  the  transition  from  this  section  to  the  Amygdalaceous 
Rosinee ; a connexion  which  has  however  been  anticipated  by  several  of  the 
Cassiaceaj,  especially  by  Gcoffroya  spinosa. 

(2241.)  The  Detariaceoe  are  African  trees,  with  imparipinnate  leaves  and 
axillary  inflorescence ; the  flowers  are  united  and  disposed  in  racemes,  the  calyx 
4-lobed,  globose  before  expansion,  and  valvate  in  aestivation.  The  corolla  is 
abortive,  the  stamens  [10-35]  perigynous,  and  nearly  free,  ovary  simple,  style 
single,  and  stigma  undivided. 

The  fruit  is  drupaceous,  1 -celled,  and  1-6  seeded.  The  seeds  are  exalbumi- 
nous,  the  embryo  straight,  the  radicle  next  the  hilum,  and  the  cotyledons  fleshy. 

(2242.)  Hence,  differentially  considered,  the  Betariacece  are  rectembryose, 
hilose  CicerincB,  or  Lotianas,  with  apetalous  flowers,  valvate  sepals,  perigynous 
stamens,  and  drupaceous  fruit. 

(2243.)  The  fruit  of  Cordyla  is  eatable,  but  very  little  is  known  of  the  pro- 
perties of  these  plants  besides  their  freedom  from  deleterious  principles ; and  they 
have  not  hitherto  been  applied  to  any  useful  purpose. 

ROSIN*. 

(2244.)  The  Plum,  the  Apple,  the  Meadow-sweet,  the  R,ose, 
and  the  Burnet,  are  the  typical  genera  of  the  five  natural  fami- 
lies, Prunaceoe,  Pomacece,  Spirceacece,  Rosacea,  and  Sanguisor- 
bacecB,  included  in  the  section  Rosin*.  The  plants  here  asso- 
ciated are  very  nearly  allied  to  the  preceding  group,  the  Cicerince. 
Some  of  the  more  obvious  connexions  have  been  already  pointed 
out,  and  others  will  presently  be  mentioned.  Indeed,  so  close  is 
the  relationship,  and  so  important  to  Bartling  did  their  affinities 
appear,  that  he  combined  the  two  sections,  and  from  the  beauty 
of  their  flowers  he  called  them  collectively  the  Culophytes ; but  it 
seems  more  advisable  to  keep  them  distinct,  as  such  a course  is 
sanctioned  by  nature,  as  well  as  pursued  by  the  highest  botanical 
authorities. 

(2245.)  The  Rosinee,  as  above  enumerated,  formed  in  the 
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Linnean  fragments  the  35th  and  36th  natural  orders,  Senticosce 
and  Poviacece.  By  Jussieu  they  were  all  comprehended  in  one 
primary  group,  the  Rosacea,  which  he  distributed  into  several 
subordinate  divisions,  nearly  equivalent  to  the  before-mentioned 
types.  And  although  some  modern  botanists  have  loosened  the 
bonds  of  their  connexion,  and  elevated  each  subdivision  to  the 
rank  of  an  independent  order,  their  dissociation  is  not  only  in- 


a.  Rosa  canina.  Branch  to  shew 
the  aculei,  pinnate  leaves  and  flowers. 

(a)  Section  of  a flower,  the  petals 
being  removed  to  shew  the  urceolate 
calyx  with  its  cleft  limb,  containing 
the  pistils  within  the  tube,  and  the 
stamens  being  exserted  from  the  faux. 

(b)  The  fruit. 

(c)  Section  of  ditto,  shewing  the 
included  nuts. 

(d)  One  of  the  nuts  removed. 

(e)  Section  made  transversely. 

(/)  The  seed. 

( g ) The  embryo. 

b.  Armeniaca  vulgaris.  Branches 
shewing  flower  and  fruit. 

(a)  Section  of  a flower  shewing  the 
perigynous  stamens  and  terminal  style. 

(b)  Section  of  fruit  shewing  the 
sarcocarp  and  putamen. 

(c)  The  seed. 

( d ) Ditto  separated  to  shew  the  two 
cotyledons. 


expedient  but  unnatural,  as  their  special  differences  can  equally 
well  be  shewn  without  thus  violating  their  general  affinities  : and 
hence,  following  the  example  of  De  Candolle,  they  are  here  sec- 
tionally  combined,  although  typically  distinguished,  our  Rosince 
being  equivalent  to  his  Rosacea,  and  our  types  to  his  subordinate 
tribes 

(2246.)  The  Rosince,  like  the  Cicerince,  vary  in  their  port,  being  herbaceous, 
shrubby,  and  arboreous  plants,  with  alternate  stipulate  leaves ; the  stipules,  as  in 
the  preceding  section,  being  sometimes,  though  rarely  absent,  and  the  leaves 
both  simple  and  compound.  The  inflorescence  is  various,  and  the  flowers  usually 
united.  The  calyx  consists  of  5 sepals,  coherent  by  their  claws,  and  often 
adnate  with  the  germen,  the  fifth  or  odd  sepal  being  axial  or  posterior.  The 
petals  are  equal  in  number  to  the  sepals,  but  sometimes  (as  in  the  Cicerin®) 
abortive,  and  quincuncial  in  their  ®stivation.  The  stamina  are  perigynous,  very 
rarely  hypogynous,  definite  or  indefinite,  the  filaments  incurved  in  .estivation,  and 
the  anthers  2-celled,  dehiscing  by  a double  cleft.  The  carpels  are  several,  or  by 
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abortion  solitary,  and  either  free  or  concrete,  and  sometimes  adnate  with  the  tube 
of  the  calyx.  The  ovaries  are  1-celled,  and  1 or  more  ovuled.  The  styles  are 
simple,  mostly  free,  but  occasionally  united;  either  terminal,  basal,  or  lateral  in 
their  exsertion,  and  the  stigmata  various  in  their  form.  The  ovaries  are  some- 
times spuriously  2-celled.  The  seeds  are  1-2  in  each  carpel,  (seldom  more,) 
exalbuminous,  (except  in  Hirtella  and  Neillia,)  and  either  erect  or  inverted. 
The  embryo  is  straight,  and  the  cotyledons  sometimes  foliaceous,  and  sometimes 
thick  and  fleshy. 

(2247.)  Thus  it  will  appear  that  the  Rosince  bear  a very  close  resemblance  to 
the  Cicerince,  not  only  in  positive  characters,  but  also  in  negative  ones,  for  even 
the  exceptions  are  similar ; thus,  in  the  occasional  want  of  petals  and  stipules,  the 
irregular  and  abnormal  hypogynous  stamens,  the  sometimes  spuriously  2-celled 
ovaries,  the  rare  presence  of  albumen,  &c.  they  both  agree. 

(2248.)  The  points  of  similitude  being  so  many,  those  of  variance  are  but  few, 
still  they  are  sufficiently  characteristic.  And  the  Rosina,  differentially  consi- 
dered, may  be  defined  to  be — Perigynous  Rosales,  or  Myrtosae,  with  stipulate 
leaves,  a pentaphyllous  calyx,  the  5th  or  odd  sepal  being  axial  or  posterior,  the 
fruit  a drupe,  pome,  or  akenium,  (not  a legume,)  the  seeds  exalbuminous,  and 
the  embryo  straight. 

(2249.)  The  Rosin®,  like  the  Cicerinae,  are  distributable  into  three  subsec- 
tions, for  the  included  types  vary  remarkably  in  the  structure  of  the  fruit ; and, 
although  not  systematically  essential,  it  is  advantageous  to  note  them  as  grades  of 
structural  development. 

(2250.)  Thus,  in  the  three  types,  Sanguisorbacea,  Rosacea,  and  Spiraacea, 
which  may  collectively  be  called  the  subsection  Rosiance,  the  fruit  is  acheniaceous. 

(2251.)  In  the  Pomacee,  which  is  the  only  acknowledged  type  in  the  subsec- 
tion Pyrianee,  the  germen  is  inferior,  and  the  fruit  pomaceous. 

(2252.)  And  in  Prunianaz,  including,  in  the  Prunaceaz  or  Amygdalaceaz  both 
the  Chrysobalanide  and  Aviygdalidcz,  the  fruit  is  drupaceous. 

(2253.)  The  subordinate  distribution  of  this  group  and  the  connexions  of  its 
several  types  and  subtypes,  may  perhaps  be  most  conveniently  exhibited  in  a tabu- 
lar form. 


r 

ROSIAN/E 

ROSIN  AS.  J 

PYIUANJE 
( PRUNIAN^ 


( Sanguisorbacece 


J Spirceaceee 
■{ 

t Quillajidte 
( Spirceidcc 

1 

^ Rosacea 

C Rosida 
? Neurida 
( Fragarida 

( Pomace  a: 

( Pyrenarida 

? or 

( Pyraceea 

■{  Pyridte. 

(. Dicalycidce 

| Prunaceaz 

( Amygdalidaz 
( Chrysobulanida. 

And  thus  it  will  be  evident  that,  by  considering  the  types  and  subtypes  which 
are  the  small  natural  orders  of  some  modern  writers  as  component  parts  of  the 
larger  one  of  De  Candolle  and  Jussieu,  whatever  advantages  may  result  from  the 
comprehensiveness  of  the  one  or  the  precision  of  the  others,  will  be  here 
combined. 
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PRUNIAN®. 

(2254.)  Prunacc.*.  The  almond  ( Amygdalus ),  the  icaco  or  cocoa-plum 
( Chrysobalanus ),  and  their  respective  allies,  are  shrubs  or  trees,  never  herbaceous 
plants,  with  simple,  alternate,  petiolate  leaves,  and  free  deciduous  or  caducous 
stipules. 

The  inflorescence  is  axillary  or  terminal,  and  the  flowers,  which  are  united,  are 
disposed  in  spikes,  racemes,  or  sertules ; sometimes  by  abortion  solitary,  and 
either  regular  or  irregular. 

1 he  calyx  is  5-sepaled,  the  sepals  either  free  or  connate,  and  imbricate  in 
aestivation ; the  fifth  lobe  being  posterior  or  next  the  axis  of  inflorescence.  The 
corolla  is  pentapetalous,  and  the  petals  (rarely  abortive)  are  perigynous,  and  alter- 
nate with  the  sepals.  The  disk  is  united  with  the  calyx.  The  stamens  definite 
or  indefinite,  perigynous,  the  anthers  2-celled  and  dehiscing  longitudinally.  The 
ovary  is  free,  by  abortion  solitary,  1 -celled  (or  rarely  spuriously  2-celled)  and 
2-ovuled,  the  style  in  one  subtype,  being  terminal,  with  a reniform  stigma,  and  in 
the  other  basal  with  a simple  one. 

The  fruit  is  a drupe,  with  the  putamen  sometimes  separating  from  the  sarcocarp, 
I,  or  rarely  2-celled;  seeds  mostly  solitary,  sometimes  in  pairs,  erect  in  the  first 
subtype  and  pendulous  in  the  second.  The  albumen  almost  univerally  absent. 
The  embryo  is  straight,  and  the  cotyledons  large  and  entire,  except  in  the 
albuminous  Hirtell®,  in  which  they  are  foliaceous. 

(2255.)  Hence,  differentially  considered,  the  Prunucea  are  drupaceous 
Rosinx,  with  free  superior  carpels,  and  terminal  or  basal  styles. 

(2250.)  The  genera  here  associated  in  the  type  Prunace.e  are  distributable 
into  two  subtypical  groups,  often  regarded  as  independent  orders,  and  these,  from 
Amygdalus  and  Chrysobalanus,  the  normal  genera  of  each,  are  called  the  Amygda- 
lidx  and  Chrysobalanida. 

(2257.)  The  Amygdalidx  (or  Amygdaleae)  are  Prunucea:,  with  a deciduous  6- 
toothed  calyx,  regular  petals,  terminal  style,  pendulous  seeds,  and  superior 
radicle. 

(2258.)  The  Chrysobalanida  (or  Chrysobalaneas)  are  Prunucea,  with  a per- 
sistent calyx  often  bracteolate  at  the  base,  and  more  or  less  coherent  on  one  side 
with  the  germen.  Petals  more  or  less  irregular,  and  sometimes  absent.  Stamens 
usually  irregular,  either  in  size  or  exsertion  ; basal  style,  erect  seeds,  and  inferior 
radicle. 

(2259.)  Cbr ysobala nidm.  This  border  group  is  evidently  transitional  in  its 
structure  from  the  drupaceous  Detariacea  to  the  present  section.  The  greater 
or  less  irregularity  ol  the  flowers,  the  cohesion  of  the  stipulate  ovary  to  the  calyx, 
(as  lound  in  Jonssia  and  Bauhinin,  § 2215,)  and  the  irregularity  of  the  stamens, 
are  all  so  many  repetitions  ot  the  leguminous  structure  in  rosaceous  flowers. 

I he  dryness  of  the  drupes,  which  here  are  mealy,  would  seem  also  to  indicate 
their  near  alliance  to  the  lmlf-succulent  legumes,  and  to  prepare  the  way  through 
the  almonds,  to  the  succulent  peaches,  plums,  and  cherries. 

(2200.)  Chrysobalanus  is  a name  which  refers  to  the  rich  golden  hue  of 
several  of  the  species.  C.  Icaco  is  the  miscalled  cocoa-plum  of  the  West  Indies. 
It  is  there  commonly  brought  to  market,  and  although  not  a very  desirable  fruit, 
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it  is  not  unpleasant,  and  is  eaten  both  in  a fresh  state  and  as  a preserve.  It  has 
a sweet  taste,  but  blended  with  a peculiar  austerity.  C.  ellipticus,  which  is  about 


e.  Chrysobalanus  Icaco,  Branch  with  leaves 
and  fruit. 

(«)  Twig  with  flowers. 

(l>)  Section  of  a flower,  shewing  the  calyx, 
one  petal  of  the  corolla,  the  many  perigynous 
stamens,  and  the  single  pistil  with  its  basal 
style. 

(c)  Section  of  the  ovary,  to  shew  the  two 
erect  ovules  and  the  basal  style. 

(cl)  Section  of  the  fruit,  shewing  the  sarcocarp 
and  nut,  or  lithocarp. 

( e ) Section  of  the  nut. 

(/)  One  of  the  cotyledons  with  the  gemmule 
at  the  base. 


the  size  and  colour  of  a damson,  is  eaten  in  Sierra  Leone.  The  bark  and  root,  as 
well  as  the  seeds,  of  both  species,  are  astringent,  and  emulsions  made  with  the 
latter  are  said  to  be  useful  in  diarrhoea  and  dysentery. 

(2261.)  The  seeds  of  Acioa  Guianensis  are  eatable  ; and  the  pulpy  fruit  of  the 
Pat  inaria.,  as  well  as  their  seeds,  are  also  esculent.  Parinarium  macro - 
phyllum  is  the  gingerbread-plum  of  Sierra  Leone;  and  the  negroes  of  Free  Town 
are  very  fond  both  of  it  and  of  P.  luteum,  the  yellow  cocoa-plum,  as  w'ell  as 
of  the  rough-skinned  or  grey  plum,  P.  excelsum.  A sweet  oil  is  procured  from 
the  fruit  of  Acioa  Guianensis : and  the  bark  of  Couepia  Guianensis  is  used  by 
the  natives  in  Guiana  to  bake  their  earthenware. 

(2262.)  Hirtella,  a genus  so  named  on  account  of  the  peculiar  hairness  of 
the  branches,  contains  several  species,  of  little  or  no  economical  importance. 
They  are  chiefly  interesting  from  the  circumstance  of  their  having  albuminous 
seeds  and  foliaceous  cotyledons,  a remarkable,  but  not  a solitary  deviation  from 
the  normal  character  of  the  section. 

(2263.)  Amygdalidje.  Some  of  our  most  esteemed  table-fruits,  such  as 
peaches,  nectarines,  apricots,  and  the  various  kinds  of  almond,  cherry,  and  plum, 
are  included  in  this  subtype.  This  group  is  properly  distinguished  from  the  other 
Rosinae,  because  it  is  remarkable  for  containing  plants  which,  notwithstanding 
they  all  bear  eatable  fruits,  lurnish,  lrom  their  leaves,  their  blossoms,  and  even 
theii  seeds,  one  of  the  most  subtle  and  powerlul  vegetable  poisons  known.  This 
deleterious  principle,  separated  by  modern  chemistry,  and  named  hydrocyanic  or 
prussic  acid,  although  so  poisonous  in  a concentrated  form,  rarely  exists  in 
such  proportion  to  the  sugar,  mucilage,  and  other  innoxious  substances,  with 
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which  it  is  naturally  combined,  as  to  be  in  any  degree  injurious.  Hence  bitter 
almonds,  peach  and  plum  stones,  and  cherry  laurel  leaves,  have  long  been 
favorite  ingredients  with  cooks  and  confectioners,  to  give  a pleasant  flavour  to 
custards,  puddings,  and  jellies,  and  several  of  our  most  excellent  liqueurs,  such 
as  noyau,  ratafie,  and  maraschino,  owe  their  flavour  to  this  subtle  poison. 

(2264.)  Some  exceptions,  however,  do  occur  to  the  general  rule  above  stated, 
for  the  leaves  of  several  of  the  Amygdalid®,  to  be  enumerated  hereafter,  are  dele- 
terious to  animals  ; and  in  a wild  state  even  their  fruit  to  man.  Columella  says 
that  the  Persians  once  sent  a certain  kind  of  peach  to  Egypt  to  poison  the  inhabi- 
tants ; and  Shaw  informs  us  that,  in  Barbary,  there  is  a kind  of  apricot  called 
“ Matza  Franca ’’  or  the  Christian-killer,  probably  from  its  fruit  being  employed 
for  the  purpose  noted  by  its  fearful  name. 

(2265.)  The  cherry  was  included  by  Linneus  in  the  same  genus  with  the  plum. 
But,  as  the  Linnean  genera  were  often  rather  orders  than  real  generic  groups, 
modern  botanists  have  found  it  advisable  to  revert  to  the  distinctions  acknow- 
ledged by  Miller,  between  the  cherry  and  the  plum,  and  which  have  always  been 
popularly  maintained ; for  not  only  do  they  differ  in  the  shape  of  the  stone,  but 
the  drupes  of  the  former  are  smooth  and  shining,  while  those  of  the  latter  are 
pruinose,  or  covered  with  a resinous  secretion,  commonly  called  bloom. 

(2266.)  But  even  the  cherries  thus  separated  from  the  plums  both  need  and 
admit  a further  subdivision,  as  they  differ  greatly  both  in  their  properties  and 
their  habits,  as  well  as  in  their  structure.  Hence  the  genus  Cerasus  has  been 
by  some  botanists  divided  into  two  or  three  genera ; but,  as  the  structural  differ- 
ences occur  in  the  organs  of  vegetation,  they  are  perhaps  with  more  propriety 
considered  only  subgeneric  groups,  and  as  such  alone  they  are  admitted  here. 

(2267.)  In  (Cerasus')  the  true  cherry  the  inflorescence  is  in  tufts  or  sertula, 
not  in  racemes.  In  the  cherry-laurel  (Lauro cerasus)  the  flowers  and  fruit  are 
in  racemes,  and  the  leaves  are  evergreen.  While  in  Padus,  a group  sometimes 
separated  from  Laiirocerasns,  and  sometimes  combined  with  it,  although  the  in- 
florescence is  racemose,  the  leaves  are  deciduous.  These  subgeneric  distinctions 
are  more  important  in  an  economical  than  in  a systematic  point  of  view,  for 
prussic  acid,  which  abounds  in  the  Laurocerasi,  even  in  their  leaves,  is  almost 
absent  from  the  true  cherries,  or  Cerasi,  and  in  the  intermediate  Padi,  it  occurs 
only  in  very  moderate  proportions. 

(2268.)  The  cherry  is  commonly  reported  to  have  been  brought  to  Borne  in 
the  year  680  u.  c.,  by  Lucullus,  from  Cherasond,  a city  of  Cappadocia,  where  the 
fruit  then  greatly  abounded ; but  whether  they  were  called  Cerasi,  from  the  place 
where  they  were  then  so  plentiful,  or  gave  their  name  to  the  town,  is  a point 
both  of  doubt  and  of  dispute : the  Persian  word  for  cherry,  is  Keras.  Pliny  says 
that  cherries  were  greatly  esteemed  by  the  Romans  ; and  such  was  the  general 
fondness  for  the  fruit,  that  “ in  less  than  120  years  after  their  introduction  into 
Italy,  other  lands  had  cherries,  even  as  far  as  Britain,  beyond  (he  ocean.’’ 
(Lib.  xv.  c.  xxv.)  It  is,  however,  generally  believed  that  (he  cherry  is  indige- 
nous to  this  country  and  to  France ; for  it  has  been  found  wild  in  such  situations, 
especially  in  Scotland,  as  scarcely  to  admit  a doubt,  were  it  not  that  cherries  and 
plums  are  of  all  seeds  the  most  widely  spread  by  birds. 

(2269.)  The  fruit  ot  all  the  true  Cerasi  (or  as  they  are  called,  by  Necker  aud 
He  Candolle,  Cerasophura:,)  is  eatable  and  innoxious:  but  the  bird-cherry  (C. 
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Avium),  the  heart-cherry  ( C . Duracina),  the  gean-cherry  (C.  Juliana),  and  the 
round-cherry  ( C.  Caproniana),  with  their  respective  varieties,  especially  those  of 
the  latter,  are  the  ones  chiefly  in  cultivation. 

(2270.)  C.  Avium  is  not  much  esteemed  as  a fruit,  but  one  variety,  C.  multiplex, 
is  cultivated  as  an  ornamental  plant  under  the  name  of  the  double-blossomed 
cherry ; and  it  is  physiologically  interesting  for  the  admirable  example  it  affords  of 
the  change  of  the  seed-vessel  into  leaves.  A large  fruited  variety,  called  the 
Kirschenwasser  tree,  is  grown  in  the  Black  Forest,  in  Alsace,  and  in  Switzerland, 
from  which  a spirit,  or  kind  of  cherry-brandy,  is  distilled.  Another  variety,  the 
Marasia,  is  cultivated  in  Dalmatia  for  the  manufacture  of  the  delicious  liquor, 
thence  named  Maraschino ; and  it  also  enters  into  the  composition  of  Ratafia. 

(22il.)  The  several  varieties  of  C.  Duracina  are  well  known  as  Bigarreaux, 
and  as  the  numerous  kinds  of  black,  white,  red,  yellow,  and  bleeding-heart  cher- 
ries, some  of  which  are  first-rate  table  fruits.  Their  pulp,  however,  is  hard  and 
fleshy,  whence  their  name  Duracina,  and  they  are  consequently  very  indigestible. 

(2272.)  Of  C.  Juliana,  the  black-eagle  and  the  amber-gean,  are  the  best 
varieties;  the  Hungarians  are  second-rate  fruits,  and  the  All-saints  or  weeping 
cherry  (C.  pendula),  is  more  curious  than  useful. 

(2273.)  The  Morellos,  the  May-dukes,  and  the  Arch-dukes,  with  the  Honey, 
the  Kentish,  and  many  other  ducal  kinds  of  cherry,  well  known  in  our  markets, 
are  all  varieties  of  C.  Caproniana.  The  fruit  afforded  by  these  is  the  finest  and 
the  most  useful  for  dessert  and  preserves  of  either  of  the  species ; and  from  the 
flesh  being  less  firm,  they  are  more  agreeable  and  wholesome. 

(2274.)  The  Romans  possessed  only  eight  varieties  of  cherry:  upwards  of  200 
are  now  known,  according  to  the  catalogue  published  by  the  Horticultural  Society 
of  London,  in  which  219  are  enumerated,  and  above  forty  are  commonly  culti- 
vated in  our  gardens  and  orchards.  Such  has  been  the  triumph  of  art ; and  such 
a few  of  the  comforts  and  luxuries  it  bestows  on  man. 

(2275.)  C.  hyemalis  has  a black  and  astringent  fruit,  that  is  eatable  only  in 
winter. 

(2276.)  Padus,  a name  adopted  from  Theophrastus  (n aSog),  is  given  to  those 
species  of  cerasus  which  have  a racemose  inflorescence  and  deciduous  leaves,  u 
group  intermediate  between  the  subgenera  Cerasophora  and  Laurocerasus,  agree- 
ing with  the  former  in  the  deciduous  foliage,  and  with  the  latter  in  their  racemose 
flowers  and  fruit. 

(2277.)  P.  vulgaris  (or  Avium ) is  the  fowl-cherry,  or  hagberry  of  Scotland. 
The  fruit  is  nauseous  to  most  palates,  but  in  Siberia  it  is  eaten  for  want  of  a 
better ; and,  when  steeped  in  whisky  or  gin,  it  greatly  improves  the  flavour  of 
those  spirits,  and  even  approaches  them  in  delicacy  to  some  of  the  foreign  liqueurs. 
In  Finland  a decoction  of  the  bark  is  used  medicinally. 

(2278.)  P.  Mahaleb  yields  a hard  red  sweet-scented  timber,  much  esteemed  by 
cabinet-makers,  and  known  in  commerce  as  St.  Lucia  wood.  Its  fruit  is  black, 
and  yields  a purplish  juice,  the  stains  of  which  are  not  easily  effaced.  A fragrant 
water  is  also  distilled  from  both  leaves  and  flowers. 

(2279.)  P.  pseudocerasus,  the  Yung-to  of  the  Chinese,  has  only  lately  been 
introduced  into  this  country.  It  has  a pleasant  eatable  fruit,  and  promises  to  be- 
come a valuable  plant  as  it  bears  iorcing  well,  and  yields  abundant  crops  in  our 
houses. 
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(2280.)  P.  serotina  is  the  choke-cherry  of  the  Cree  Indians;  and,  although  its 
iruit  is  scarcely  esculent  in  a fresh  state,  when  dried  and  bruised,  it  is  esteemed 
by  them  as  food,  and  added  to  their  pemmican. 

The  bark  of  P.  Capolin  is  used  in  Mexico,  as  a febrifuge. 

(2281.)  P.  Capricida  is  the  goat-bane  of  Nipaul : so  called  on  account  of  its 
leaves  containing  so  much  prussic  acid  as  to  destroy  those  animals  when  they 
browse  upon  it.  Don  says  this  plant  is  probably  an  evergreen,  and  if  so  it  should 
be  arranged  along  with  the  other  sempervirent  species  in  the  following  subgenus, 
which  is,  like  it,  remarkable  for  the  prevalence  of  prussic  acid  in  the  leaves. 

(2282.)  Laurocerusus  includes  all  the  Cerasi  which  have  a racemose  inflores- 
cence and  evergreen  leaves.  These  plants  are  commonly  known  as  laurels,  or 
rather  cherry- laurels,  having  as  it  were  the  fruit  and  flowers  of  cherries,  with  the 
foliage  of  the  bays  or  laurels. 

L.  vulgaris  ( Cerasus  Lauroccrasus),  is  the  common  laurel  of  our  gardens; 
L.  Lusitanica,  is  the  Portugal  laurel;  L.  Braziliensis  and  Caroliniana,  the 
Brazilian,  and  Carolina  laurels.  These  are  all  hardy  ornamental  evergreens, 
the  leaves  of  which  are  frequently  boiled  in  custards  and  jellies,  to  give  them 
the  flavour  of  bitter  almonds.  They  should,  however,  be  employed  with  caution, 
as  accidents  have  occurred  from  their  too  free  use.  The  case  of  Sir  Theo- 
dosius Boughton  has  rendered  the  poisonous  properties  of  laurel-water  familiar 
to  every  one,  and  the  fear  it  excited  has  unnecessarily  extended  the  evil  character 
of  the  leaves  to  the  fruit,  which  is  harmless ; and,  although  not  pleasant,  is  in 
some  places  made  into  puddings.  Indeed,  the  common  cherry  laurel  was  first 
sent  from  Constantinople,  under  the  name  of  the  “ Date  of  Trebisond,”  as  it 
grows  wild  in  Asia  Minor,  in  the  neighbourhood  of  that  city.  And  here, 
although  seldom  used  as  human  food,  birds  eat  both  the  pulpy  part  of  the  drupe, 
and  even  the  kernels,  without  any  ill  effects  being  perceived  ; but,  as  these  latter 
have  a strong  smell  of  bitter  almonds,  they  should  be  taken  in  moderation,  and 
not  introduced  in  too  large  quantities  into  the  liqueurs,  teas,  and  chocolates, 
which,  on  the  continent,  are  sometimes  flavoured  with  them. 

(2283.)  The  Sloe,  the  Bullace,  and  all  our  garden  kinds  of  Plums  and  Dam- 
sons, belong  to  the  genus  Prunus,  and  are  most  of  them  varieties  of  one  species, 
P.  domestica,  which  is  itself  by  some  authorities  declared  to  be  only  the 
P.  spinosa,  or  sloe,  improved  by  cultivation ; but,  however  this  may  originally 
have  been,  the  difference  is  now  so  great,  that  it  is  as  well  to  consider  it  specific. 

(2284.)  P.  spinosa  is  the  sloe,  or  blackthorn  of  our  hedges;  the  fruit  is  re- 
markable for  its  acerbity,  and  has  been  recommended  as  an  astringent  in  medicine. 
The  chief  use  of  sloes  is,  however,  in  the  manufacture  of  British  port,  and  in 
giving  to  home-made  wines  the  roughness  of  those  which  are  brought  from 
Oporto.  The  leaves  have  also  been  dried  as  a kind  of  tea,  and  mixed  in  large 
proportions  with  that  imported  from  China.  From  the  result  of  a parliamentary 
investigation,  it  appears  that  upwards  of  four  million  pounds  of  fictitious  tea  are 
on  an  average  annually  made  in  this  country,  and  used  to  mix  with  that  brought 
here  from  China.  And  within  a few  years  this  illicit  practice,  which  had  pre- 
viously been  carried  on  by  stealth,  was  attempted  to  be  legalized  by  taking  out  a 
patent  for  the  preparation  ol  British  leaves  as  a substitute  for  tea,  and  an  exten- 
sive manufactory  established  for  the  purpose.  But  it  soon  became  notorious, 
that  whatever  might  have  been  the  original  intention  of  the  patentee,  the  ‘prepared 
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British  leaf’  was  not  sold  retail,  and  used  as  such,  but  was  purchased  by  fraudu- 
lent grocers  to  mix  with  and  adulterate  China  tea;  for  it  was  traced  in  large 
quantities  from  the  manufactory  to  different  grocers’  shops,  and  seized  by  the 
officers  of  excise,  both  in  its  unmixed  state,  and  mixed  with  foreign  teas.  Hence 
the  manufacture  has  been  suppressed  ; and  a short  time  since,  upwards  of  five  and 
forty  hogsheads  of  leaves,  in  different  stages  of  preparation,  were  condemned  by 
Sir  Peter  Laurie,  the  then  lord  mayor,  and  burned.  An  account  of  the  proceedings 
with  notes  of  the  botanical  examination  of  the  leaves,  was  read  at  a late  meeting 
of  the  Medico  Botanical  Society  of  London,  and  will  probably  be  published  in 
their  Transactions. 

The  inspissated  unripe  juice  of  the  sloe  is  used  in  Germany  as  a marking-ink. 

(2285.)  Of  the  Bullace  (P.  insititia),  there  are  several  varieties,  differing 
chiefly  in  colour,  and  known  as  the  black,  the  white,  and  the  waxen.  They  are 
too  rough  and  sour  to  be  pleasant  when  raw,  but,  made  into  a conserve  or  tarts, 
with  abundance  of  sugar,  they  are  much  esteemed. 

The  flowers  of  this  and  the  preceding  species  are  said  to  be  mildly  laxative,  and 
their  bark  astringent.  The  bark  of  P.  Cocomiliu,  a native  of  Calabria,  is  ex- 
tolled by  Tenore  as  a powerful  febrifuge. 

(2286.)  Of  the  garden  plum  (P.  domestica),  there  are  nearly  300  known 
varieties.  Of  these  the  apricot  plums,  the  gages,  both  green  and  yellow;  the 
egg,  (or  magnum  bonum;')  the  cherry,  the  imperial,  the  Saint  Catherine,  with 
the  several  sorts  of  damsons,  are  the  most  generally  cultivated  and  esteemed. 
Plums,  when  fully  ripe,  are  very  delicious  fruits,  and  far  less  unwholesome  than 
the}'  are  generally  esteemed ; but,  to  bring  on  dyspepsia,  no  better  scheme  can  be 
devised  than  to  have  pies  and  puddings  made  of  half-ripe  fruit,  rendered  just 
eatable  by  being  cooked,  with  a quantity  of  sugar. 

(2287.)  Dried  plums,  under  the  name  of  prunes,  French  plums,  &c.  are  im- 
ported in  considerable  quantities  to  this  country  from  various  parts  of  the 
continent. 

(2288.)  The  apricot,  once  considered  a species  of  prunus,  is  now  formed 
into  a genus  called  Armeniaca,  on  account  of  the  common  sort  having  been 
originally  brought  from  Armenia.  Our  word  apricot,  formerly  spelt  Aprecock, 
and  by  our  earliest  writers  A-precoke,  is  said  to  be  a corruption  of  Precox ; the 
Malus  Armeniaca  of  the  ancients,  being  so  called  on  account  of  the  early  ripen- 
ing of  the  fruit.  But  such  an  etymology  is  more  whimsical  than  probable,  and 
especially  when  we  know  that  in  Arabic  its  name  is  Berikach,  or  Bercoch, 
whence  the  Greeks  probably  derived  their  irtpiKOKKci,  the  French  their  Abricot, 
and  we  our  Aprecock  and  Apricot. 

The  apricot  is  a very  delicious  fruit,  and  generally  considered  as  only  inferior 
to  the  nectarine  and  the  peach.  In  Persia  it  is  so  much  esteemed,  that  in  the 
figurative  language  of  the  East  it  is  called  ‘ the  Seed  of  the  Sun.’ 

(2289.)  From  the  kernels  of  several  species,  the  pulp  of  which  is  of  inferior 
quality,  a fixed  oil  is  extracted,  and  the  ‘ huile  de  marmote ’ of  Briancon , is 
expressed  from  the  seeds  of  A-.  Brigantiaca.  There  are  many  varieties 
of  apricot,  upwards  of  40,  which  are  distinguished  by  having  sweet  or  bitter 
kernels,  large  and  small  fruits,  and  being  either  freestones,  or  clingstones,  &c. 

(2290.)  The  peach  and  nectarine,  once  considered  only  ns  varieties  of 
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almond,  are  separated  on  account  of  their  fleshy  mesocarp,  and  irregularly  fur- 
rowed (lithocarp,  or)  stone,  from  the  coriaceous  almonds,  which  have  a fibrous 
mesocarp,  and  a smooth  or  pitted  pntamen,  and  formed  into  a distinct  genus, 
called  Persica,  because  these  valuable  fruits  were  originally  brought  from  the 
vicinity  of  Ispahan.  Whether  these  differences  may  have  been  aboriginal  or 
not,  they  are  now  sufficient,  and  appear  sufficiently  permanent  to  render  the 
generic  separation  advisable ; and  the  same  may  be  said  of  the  specific  distinctions 
between  the  nectarine  and  the  peach,  which  some  persons  still  contend  are  but 
varieties  of  each  other;  and  the  circumstances  are  such  as  render  the  point 
debateable. 

(2291.)  There  are  many  varieties  of  the  peach,  (Persica  vulgaris,)  perhaps 
upwards  of  a hundred,  which  are  distributed  into  several  tribes  and  families. 
1st.  The  free-stone  or  melting- peaches,  including  all  those  in  which  the  pulp  or 
flesh  separates  easily  from  the  stone  ; and  2d.  the  cling-stone  peaches,  compre- 
hending, as  the  name  imports,  all  those  in  which  the  flesh  clings,  or  is  adherent 
to  the  stone.  The  former  are  Les  peches,  the  latter  Les  pavies,  of  the 
French. 

(2292.)  In  many  parts  of  the  United  States  the  peach-trees  grow  in  extensive 
plantations,  the  orchards  almost  resembling  forests.  But  as  they  are  nearly  wild 
in  their  growth,  and  not  improved  by  culture,  the  fruit  is  of  little  value,  except 
for  the  distillation  of  peach-brandy,  and  for  fattening  hogs.  Captain  Head  mentions, 
in  his  ‘ Rough  Notes,’ the  productiveness  and  beauty  of  the  peach-trees,  which 
abound  among  the  corn-fields  of  Mendoza,  on  the  eastern  side  of  the  Andes ; and 
he  says  that,  in  the  mountainous  districts,  dried  peaches  are  used  as  an  article 
of  food. 

(2293.)  The  peach  flowers  are  mildly  laxative,  and  peach  flower  or  peach 
leaf-tea  from  the  prussic  acid  contained,  have  been  recommended  as  vermifuges ; 
emulsions  made  of  peach  kernels  are  also,  for  the  same  reason,  occasionally  very 
useful  in  allaying  the  irritability  of  the  mucous  membranes  of  the  air  passages, 
and  relieving  pectoral  complaints.  It  is  needless  to  say  any  thing  of  the  value  of 
the  peach  as  a dessert. 

(2294.)  Of  the  nectarine,  (P.  lavis,)  there  are  many  varieties,  although  not 
so  many  as  of  the  peach.  They  are,  like  their  associates,  distributable  into  two 
chief  tribes.  1st.  The  free-stone  or  melting  nectarines,  called  Brugnom  by 
the  French.  And  2d,  the  cling-stone  nectarines,  or  Peches-violettes  of  the 
Parisian  gardeners. 

The  nectarine  is  universally  admitted  to  be  superior  even  to  the  peach ; and 
Forsyth  says,  that  on  account  of  its  exquisite  flavour,  “ the  fruit  is  called 
nectarine,  from  nectar,  the  poetical  drink  of  the  gods.” 

(2295.)  The  genus  Amygdalus  is  now  very  properly  restrained  to  the  several 
species  of  almond,  of  which  there  are  only  0 or  7 at  present  known.  Amygdalus 
communis,  the  common  almond,  is  the  most  important  of  these,  and  of  it  there 
are  several  varieties,  such  as  the  bitter,  the  sweet,  the  sultuna,  and  others.  The 
A.  persicoides  is  believed  to  be  a hybrid,  arising  from  the  flowers  of  the  almond 
having  been  fertilized  by  the  pollen  of  the  peach.  This  peach  almond  is  thought 
by  some  persons  to  be  the  one  said  to  have  been  sent  as  a poison  by  the  Persians 
to  the  Egyptians  ; but  the  tale  has  probably  arisen  from  the  circumstance  of  the 
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climate  of  Egypt  being  unfavourable  to  tbe  growth  of  peach-trees,  and  the  de- 
velopment of  the  fruit. 

(2296.)  The  almond  is  indigenous  to  the  northern  parts  of  Africa  and  Asia, 
and  is  mentioned  in  Scripture  as  one  of  the  choice  fruits  of  Canaan  ; but,  although 
now  cultivated  commonly  throughout  Italy,  France,  and  Spain,  it  does  not  seem 
to  have  been  introduced  so  early  as  the  peach : for  in  the  time  of  Cato,  almonds 
were  called  ‘Greek  nuts.’ — [Nuces  Grteca:.] 

(2297.)  Almonds  form  a very  nutritious  but  not  easily  digestible  food.  They 
are  imported  in  large  quantities  into  this  country  from  Spain,  Barbary,  and  the 
Levant.  The  Syrian  or  Jordan  almonds  are  preferred  for  dessert.  The  others 
are  chiefly  used  in  confectionary  and  as  a source  of  oil ; the  fixed  or  expressed  oil, 
whether  from  the  sweet  or  bitter  almond,  is  equally  mild  and  innocuous  ; but  the 
latter  affords,  by  distillation,  a volatile  or  essential  oil,  strongly  impregnated  with 
prussic  acid,  which  is  a violent  poison.  It  is  however  likewise  a useful  medicine, 
(vid.  Med.  Bot.  43  and  117,)  and  in  moderate  quantities  a most  pleasant  addition 
to  coniectionary  and  liqueurs.  The  annual  imports  of  almonds  average  upwards 
of  600  tons.  Almonds,  as  M'Culloch  says,  are  among  the  most  grossly  overtaxed 
articles  of  the  British  tariff.  The  duty  on  Jordan  almonds  amounts  to  4/.  15s.  a 
cwt.,  about  95  tons  being  annually  imported.  The  duty  on  bitter  almonds  is  more 
than  their  value  in  bond  ; but  were  it  less,  the  revenue,  which  now,  notwithstand- 
ing the  almost  prohibition  duties,  receives  18,610/.  per  annum  upon  this  article 
alone,  would  probably  have  the  nett  produce  trebled.  M‘CulIoch  says  it  would 
be  increased  fivefold. 

(2298.)  The  timber  of  the  larger  plums  and  cherries,  some  of  which  attain  a 
considerable  size,  is  hard,  close-grained,  and  durable.  The  damson,  the  apricot, 
the  bird-cherry,  and  the  plum,  have  beautifully  veined  woods,  and  are  much 
esteemed  for  fancy  works.  The  wood  of  such  as  grow  wild  is  closer  and  more 
valuable  than  when  the  trees  are  cultivated.  The  bark  of  the  plum  is  occasionally 
used  as  a yellow  dye. 

(2299.)  All  the  Amygdalidte  yield  a peculiar  gum  resembling  that  afforded  by- 
certain  Astragali,  such  as  A.  verus  and  Trugacantha,  and  which  is  known  as 
cherry-tree  gum.  It  consists  chiefly  of  a peculiar  principle  called  Cerasin, 
although  not  so  free  from  admixture  as  gum-dragon,  which  is  Cerasin  al- 
most pure. 


PYRIANiE. 

(3000.)  All  the  Pomaceous  Rosinae  are  included  in  this  subsection,  and  the 
genera  are  so  few  in  number,  and  for  the  most  part  so  similar  in  structure,  that 
they  are  usually  associated  in  a single  type,  called,  from  the  general  character  of 
the  fruit,  Pomaceee;  but  as  two  of  the  genera  (Dicalyx  and  Pyrenuria)  deviate 
fiom  the  normal  structure,  the  former  by  having  a drupose  fruit,  and  the  latter  by 
having  hypogynous  stamens,  an  inferior  calyx  and  free  germen,  they  should  he 
regarded  as  typical  of  two  other  co-ordinate  groups,  either  types  or  subtypes, 
rather  than  as  exceptions  to  the  present ; for  which  Pyraceat  would  be  a better 
collective  name  than  Pomacew,  which  it  now  enjoys:  and  the  more  especially  ns 
all  are  not  apple-bearing  plants  which  are  associated  here. 

(3001.)  Pyracb^e  or  Pomacea:.  Tbe  Apple,  Pear,  Quince,  Hawthorn,  and 
Medlar,  which,  with  their  allies,  the  plum-apple,  cherry-apple,  &c.  that  are  asso- 
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dated  to  form  this  type,  are  trees  or  shrubs,  never  herbaceous  plants,  with  round- 
ish branches,  sometimes  converted,  by  the  abortion  of  the  buds,  into  spines.  The 


a.  Cy donia  vulgaris,  ( Pyrus  Cydo- 
9iia.)  Branch  with  leaves  and  fruit. 

(a)  Flower  separated,  to  shew  its 
pentapetalous  corolla  and  erect  stamens. 

(b)  Flower  with  petals  and  stamens 
removed,  shewing  the  superior  or  ad- 
herent calyx,  and  5 styles. 

(e)  Fruit,  a closed  pome. 

(d)  Section  of  the  pome,  to  shew  the 
adherent  tube  of  the  calyx,  and  ascend- 
ing seeds. 

(e)  A seed. 

b.  Sanguisorba  media.  Branch 
with  leaves  and  glotnerules  of  flowers. 

(a)  Flower  separated  and  magnified, 
to  shew  the  bracteae,  one  of  the  calycine 
scales,  the  tube  of  the  perianth,  and  its 
limb,  sometimes  called  a corolla,  the  4 
stamens  and  pistil. 

(5)  Section  of  a flower,  to  shew  the 
calycine  scales  or  calyx,  the  perianth, 
the  stamens,  ovary,  <fcc. 

(c)  Enlarged  calyx  investing  the  peri- 
carp. 

(d)  Section  of  the  persistent  calyx, 
to  shew  the  pericarp. 

( e ) The  seed. 

(/)  The  embryo. 


leaves  are  alternate,  petiolate,  either  simple  or  compound,  and  furnished  with  free 
caducous  stipules.  The  inflorescence  is  terminal,  corymbose  or  sertulate,  rarely 
cymose  or  solitary  ; and  the  flowers,  either  white  or  pink,  are  united,  or  rarely  by 
abortion  separated. 

The  calyx  is  urceolate  or  campanulate,  the  tube  more  or  less  adherent  to  the 
germen,  the  limb  marcescent  or  deciduous,  5-lobed,  the  fifth  sepal  being  posterior, 


and  imbricate  in  aestivation.  The  torus  usually  unites  the  calyx  and  carpels. 
The  petals  are  5,  with  short  claws,  and  exserted  from  the  torus  or  calyx,  the 
fifth  being  anterior  or  distant  from  the  axis  of  inflorescence.  The  corolla  is 
regular,  rarely  abortive,  and  imbricate  in  aestivation. 

The  stamens  are  numerous,  subdefinite,  usually  about  20,  and  exserted  with 
the  petals,  (in  Pyrenaria  alone  being  hypogynous.)  The  filaments  are  free,  and 
the  anthers  2-celled,  with  a longitudinal  dehiscence.  The  germen  more  or  less 
covered  by  the  torus  and  the  calyx.  The  ovaries  from  1-5,  are  one  or  spuriously 
2-celled,  and  more  or  less  coherent.  The  ovules  definite,  very  seldom  solitary, 
usually  2,  collateral,  (which  is  a distinguishing  character  of  this  type,  for,  in 
Rosacea,  when  the  ovules  are  ascending,  and  2 or  more  in  number,  they  are  not 
collateral,  but  placed  one  above  the  other)  : the  styles  equal  in  number  to  the 
carpels,  and  the  stigmata  simple. 

The  fruit  is  inferior,  (very  rarely  superior,)  pomaceous,  occasionally  becoming 
drupaceous,  1-5-celled,  sometimes  spuriously  10-celled,  the  endocarp  of  the  car- 
pels being  either  spongy,  cartilaginous,  or  bony.  The  seeds  are  solitary,  (by 
abortion,)  ascending,  the  trophosperm  short  and  ending  in  an  oblong  chaluza,  and 
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the  albumen  wanting.  The  embryo  is  straight,  the  radicle  short  and  conical, 
the  plumula  inconspicuous,  and  the  cotyledons  flat  or  convolute,  large,  entire,  and 
foliaceous  during  germination. 

(.1002.)  Hence,  differentially  considered,  the  Pyracece  are  pomaceous  Rosinee, 
with  more  or  less  coherent  carpels,  and  definite  collateral  ovules. 

(3003.)  The  deviations  from  the  normal  structure  that  occur  in  Dicalyx  and 
Pyrenaria,  point  them  out  as  typical  of  two  osculant  subtypes,  the  Dicalycida: 
and  PyrenaridiE,  which  connect  the  Pyridie  or  true  Pomacete,  with  the  preceding 
drupaceous,  and  the  succeeding  acheniaceous,  types. 

(3004.)  The  Dicalycida ; are  subdrupaceous  Pyriance,  with  a catapetalous 
corolla;  an  interior  ovary,  3-ceIled  and  multiovulate ; the  seeds  albuminous,  by 
abortion  solitary,  and  pendulous  ; and  the  embryo  inverted  and  slightly  incurved. 

(3005.)  The  Pyridte.  are  pome-bearing  Pyrince,  with  inferior  ovaries,  seeds 
solitary,  ascending  and  exalbuminous ; and  the  embryo  erect  and  straight. 

(3006.)  The  PyrenaridiE  are  subpomaceous  Pyriance,  with  an  inferior  calyx, 
subperigynous  stamens,  superior  fruit,  exalbuminous  seeds,  and  erect  embryo,  with 
contortuplicate  cotyledons. 

(3007.)  Dicalycida.  The  superior  perianth  adhering  by  its  tube  to  the 
ovary,  which  is  crowned  by  the  persistent  limb,  renders  the  fruit  of  Dicalyx  rather 
a pome  than  a drupe ; and  hence  it  forms  the  osculant  genus  between  the 
Prunace*  and  the  present  type.  Hirtella,  of  the  Chrysobalanidce,  it  will  be  re- 
collected, has,  like  it,  albuminous  seeds;  thus  strengthening  the  alliance  by  a 
common  exception. 

(3008.)  Dicalyx  has  received  its  generic  name  from  the  calyx  being  calcu- 
late, or  closely  invested  by  bractete,  which  makes  the  organ  in  question  appear 
double.  The  several  species  known  are  natives  of  Java  and  Cochin-china,  and  in 
the  last-named  country  the  wood  and  leaves  of  D.  finctorius  and  aluminosus  are 
much  used  as  yellow  dyes. 

(3009.)  Pyridje.  The  various  kinds  of  hawthorn,  such  as  the  May  or  white- 
thorn, the  scarlet-thorn,  the  cockspur-thorn,  the  fire-thorn,  <fcc.  are  all  species  of 
Crataegus,  so  called,  it  is  said,  on  account  of  the  strength  of  their  wood,  or  the 
impenetrable  hedges  they  are  fitted  to  form.  The  chief  use  made  of  these  plants 
is  in  the  construction  of  fences ; for,  although  thorn  timber  is  very  hard  and 
durable,  it  is  of  slow  growth,  and  seldom  to  be  obtained  of  a serviceable  size. 
The  hardness  of  the  wood  is  evident,  from  the  circumstance  of  its  often  being 
used  as  wedges  to  split  other  timbers.  The  fruit  is  eatable,  but  it  has  the  pulpy 
part  so  little  developed  as  scarcely  to  be  a desirable  food.  But  C.  Azarolus  is  an 
exception ; for  it  is  much  esteemed  as  a dessert  in  the  South  of  Europe  and  the 
Levant.  The  bark  ol  several  species,  as  of  C.  oxy acanthus,  &c.  is  bitter,  and  has 
been  substituted  for  cinchona.  They  are  all  very  ornamental  plants,  especially 
the  May  or  white- thorn,  the  scarlet- hawthorn,  and  the  pyrecantha  or  fire-thorn, 
the  red  berries  and  evergreen  foliage  of  which  render  it  a great  favorite  in 
gardens. 

(3010.)  T.  he  baik  of  ] hotenia  dtibia  is  used  in  Nepal  to  dye  cotton  of  a red 
colour;  and  Eriobotrya,  the  Loquat  of  Japan  and  China,  is  esteemed  in  those 
countries  for  its  fruit,  which  is  agreeably  acid,  like  the  apple,  and  is  said  by  Sir 
Joseph  Banks  to  be  equally  good  with  the  mango.  It  is  occasionally  cultivated 
in  this  country,  to  give  variety  to  our  desserts. 
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(3011.)  The  medlar  (Mespilus  Germanica)  is  a well  known  European  fruit, 
very  much  resembling  the  haws  of  the  Crataegi.  Its  unclosed  pomes  are,  how- 
ever, far  more  pulpy,  but  they  are  not  esculent  until  partially  decayed.  Their 
smell  and  taste  are  peculiar,  and  in  general  much  esteemed. 

(3012.)  The  Savoy-medlar  ( Amelanc/tier  vulgaris)  is  a native  of  the  South  of 
Europe ; its  fruit  is  eatable,  but  inferior  to  that  of  some  Canadian  species,  espe- 
cially A.  sanguinea  and  ovalis.  The  latter,  Dr.  Richardson  informs  us,  “ abounds 
on  the  sandy  plains  of  the  Saskatcbawan.  Its  wood,  called  by  the  Crees  Meesass- 
quat-ahtick,  is  prized  by  them  for  making  arrows  and  pipe-stems;  and  is  thence 
termed  by  the  Canadian  voyagers  “ hois  de  flec/ic.’’  Its  berries,  about  the  size  of 
a pea,  are  the  finest  fruit  in  the  country,  and  are  used  by  the  Crees  under  the 
name  of  Mecsass-cootoommcena,  both  in  a fresh  and  dried  state.  They  make 
excellent  puddings,  little  inferior  to  plums,  and  are  a pleasant  addition  to  the 
pemmican  of  the  country.  This  genus  is  remarkable  for  having  a 10-celled 
ovary,  each  of  its  5 carpels  being  spuriously  2-celled. 

(3013.)  Cofoneaster,  a genus  separated  from  Mespilits,  is  chiefly  interesting 
from  the  circumstance  of  one  species,  viz.  C.  microphytla,  containing  prussic 
acid : thus  establishing,  by  properties  as  well  as  by  structure,  the  affinity  of  the 
contingent  types. 

(3014.)  The  apple,  the  pear,  and  the  service,  are  included  by  modern  botanists 
in  a single  genus  ; and  to  the  former  two  the  quince  was  added  by  Linneus,  who 
excluded  the  service.  But  the  popular  distinctions  which  were  recognised  by 
Tournefort  are  so  convenient,  that  even,  if  not  adopted  as  genera,  they  may 
well  be  admitted  as  subgeneric  groups.  And  as,  the  several  species  of  Pyrus,  like 
the  Cerasi,  chiefly  differ  in  their  mode  of  inflorescence,  the  secondary  characters 
will  be  founded  upon  it. 

(3015.)  Thus,  in  the  apple  and  pear,  the  flowers  are  collected  in  sertula  or 
simple  umbels,  while  in  the  service  they  are  never  sertulate,  but  arranged  in 
racemes  or  corymbs.  And  furthermore,  the  apples  are  distinguished  from  tie 
pears,  by  the  styles  in  the  latter  being  free,  and  the  turbinate  fruit  not  umliilicate 
at  the  base,  for  in  the  former  the  styles  are  subcoalescent,  and  the  peduncle  enters 
a basal  umbilicus  in  the  pome. 

(3016.)  Hence  the  true  pears,  in  the  subgenus  Pyrophorum  or  Pyrus,  have 
sertulate  flowers,  free  styles,  and  no  basal  umbilicus. 

(3017.)  The  apples,  forming  the  subgenus  Mains,  have  sertulate  flowers,  and 
the  pome  with  a basal  umbilicus. 

(3018.)  And  the  services  and  their  allies,  forming  the  subgenus  Sorbus,  which 
is  often  again  distributed  into  several  sections,  have  their  flowers  non-sertulate, 
and  arranged  in  corymbs  or  racemes. 

(3019.)  Of  the  subgenus  Pyrophorum  or  Pyrus  there  are  only  eighteen  known 
species,  but  of  one  of  these,  P.  communis,  the  varieties  and  subvarieties  are 
almost  innumerable.  P.  Achras,  one  of  the  chief  varieties,  is  the  choke  or  iron 
pear,  well  so  named  from  the  hardness  of  the  fruit,  and  its  effects  when  eaten  ; 
both  it  and  P.  Pyrastcr  are  very  thorny  when  growing  wild,  but  lose  all  their 
spines  when  under  culture,  and  become  tamed.  "Their  fruit  likewise  undergoes  a 
no  less  remarkable  amelioration,  changing  its  acerbity  and  hardness  for  a soft 
and  luscious  flesh.  The  Romans  had  about  thirty-six  sorts  of  pears;  we  have 
several  hundred:  in  the  list  published  by  the  Horticultural  Society,  677  differ- 
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ently  named  pears  are  enumerated.  These  multitudinous  varieties  are  classed 
for  economic  purposes  into  dessert,  perry,  and  baking-pears  ; and  the  former 
again  into  Beurres  (butter  or  melting-pears),  and  Crevers  (or  breaking- 

pears.) 

Pears  are  much  valued  as  a dessert ; they  are  also  dried  as  a winter  fruit ; and  an 
intoxicating  liquor  is  prepared  by  fermenting  their  expressed  juice,  and  is 
familiar  to  all  as  perry.  In  this  country  the  manufacture  of  perry  is  chiefly  con- 
fined to  Worcestershire,  and  three  pears  form  the  armorial  bearings  of  the  pro- 
vincial city.  The  continental  pears  are  on  the  whole  superior  to  those  grown 
in  this  country ; but,  from  the  accounts  received  from  China,  it  would  seem  that 
there  they  far  exceed,  at  least  in  size,  any  produced  in  Europe ; for  Marco  Paulo 
says  the  Chinese  have  pears  white  inside,  fragrant,  melting,  and  of  the  enor- 
mous weight  of  10  lbs  each. 

(3020.)  Of  the  eleven  known  species  of  apple  {Mains),  two  only  are  of  much 
economical  importance,  and  these  are  generally  confounded  together  under  the 
common  name  of  Pyrus  Mains,  or  crab.  They  are,  however,  distinguished  by 
De  Candolle ; the  one,  Malus  acerba,  having  a smooth  calycine  tube,  while  in 
the  other,  M.  mitis,  the  tube  of  the  calyx  is  downy.  The  former,  the  Pummier  a 
Cidre  of  the  French,  he  considers  to  be  the  origin  of  our  cider  fruit,  and  the 
latter,  the  Pommier  doux  or  Pommier  a couteau,  to  be  the  source  ol  our  eating 
apples.  Others,  however,  contend  that  these  two  species  are  but  varieties  of  each 
other,  and  that  all  our  numerous  cultivated  kinds  are  deviations  from  a common 
stock,  the  Pyrus  Malus,  or  Malus  sylvestris,  which  includes  both  M.  acerba  and 
M.  mitis. 

(3021 .)  The  fruit  of  the  various  kinds  of  apple  abound  with  an  acid  called  the 
malic,  which  is  more  or  less  predominant,  and  mixed  with  larger  and  smaller  pro- 
portions of  sugar,  gum,  essential  oil,  and  bland  pulpy  matter ; and  hence  all  the 
varieties  of  taste  and  smell  for  which  apples  are  remarkable.  The  expressed 
juice  of  the  unripe  apples,  especially  of  the  wild-crab,  is  exceedingly  sour  and 
austere;  it  is  commonly  known  as  verjuice,  and  is  often  kept  by  notable  house- 
waves  and  village  doctresses  to  cure  sprains  and  scalds. 

(3022.)  Between  one  and  two  thousand  cultivated  varieties  of  apple  are  known: 
1400  have  been  registered  by  the  Horticultural  Society  of  London,  in  their  valuable 
catalogue.  These  may  be  distributed,  according  to  their  uses,  as  dessert,  kitchen, 
and  cider  fruit. 

(3023.)  The  apple  is  a fruit  of  great  economical  importance;  and  it  is  pecu- 
liarly valuable,  from  the  length  of  time  that  many  of  the  varieties  will  keep,  fur- 
nishing our  tables  and  kitchens  throughout  the  winter,  and  lasting  in  pertection 
even  till  the  spring  fruits  are  ready  for  use.  The  chief  cider  districts  in  England 
lie  in  the  form  of  a horseshoe  round  the  Bristol  Channel,  and  the  orchards  in  the 
counties  of  Devon,  Somerset,  Worcester,  and  Hereford,  are  most  extensive. 
The  duty  having  been  taken  olf  cider,  it  is  difficult  to  calculate  the  quantity  now 
made;  but  as  in  1830,  when  each  barrel  paid  10s.  to  the  excise,  nearly  80,000 
barrels  of  cider  and  perry  were  entered,  besides  what  was  clandestinely  manu- 
factured, it  is  probable  that  nearly  100,000  barrels  will  be  the  annual  average, 
one  fourth  of  which  may  be  perry  and  three  fourths  cider.  The  best  Herelord 
cider  and  perry  is  exported  to  the  East  and  West  Indies  and  America,  where  it  is 
more  prized  than  with  us  at  home.  From  twenty-live  to  thirty  bushels  of  apples 
are  required  to  make  one  hogshead  of  cider. 
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(2021.)  Besides  the  ordinary  purposes  to  which  apples  are  applied,  M.  Duduit 
has  found  that  one  third  of  boiled  apple  pulp  baked  with  two  thirds  of  flour, 
having  been  previously  fermented  with  yeast  for  twelve  hours,  will  make  an 
excellent  bread,  very  palatable  and  light. 

(3025.)  Mains  spectabilis  or  the  Chinese  crab,  is  a very  shewy  ornamental 
plant.  Iis  buds  are  of  a fine  red  hue,  and  its  double  blossoms  a rich  pink.  The 
Siberian  crabs,  M.prunifolia  and  baccata,  are  also  rather  ornamental  than  useful 
plants.  The  fruit  of  the  former,  like  the  medlar,  is  rendered  more  palatable  by 
incipient  decay,  and  the  latter  is  used  for  making  quasar  punch  in  Siberia.  Both 
form  an  excellent  preserve  when  boiled  and  candied  in  sugar. 

(3020.)  Of  the  different  species  arranged  in  the  several  sections  of  the  sub- 
genus Sorbrcs,  the  following  are  the  most  important : S.  Aria,  the  beam-tree,  the 
wood  of  which  is  so  tough  and  hard  as  to  have  been,  from  the  earliest  ages,  much 
valued  for  axles,  shafts,  <fcc. ; whence  indeed  its  name.  -S.  edulis,  the  eatable 
service,  the  fruit  of  which  is  sapid  and  pleasant ; S.  torminalis,  so  called  from 
the  griping  pains  it  produces  in  the  bowels  when  eaten  before  the  Iruit  has  been 
touched  by  the  frost,  after  which  it  becomes  more  wholesome ; S.  Ancuparia, 
the  mountain-ash,  which,  under  the  names  of  the  roan,  roddon,  quicken,  or 
witchen-tree,  figures  so  prominently  in  many  old  superstitions.  It  is  supposed  to 
have  been  one  of  the  druidical  sacred  trees.  It  is  called  the  “ fowler’s  service, 
{Aucuparia,')  from  the  use  that  is  made  of  its  berries  as  a bait  for  birds.  Its  bark 
is  astringent,  and  is  employed  by  tanners.  The  berries  afford  a dye ; and  their 
juice,  when  fermented,  form  an  intoxicating  liquor,  that  yields  a strong  spirit  on 
distillation.  P.  domestica  is  the  household  service,  the  use  of  which,  in  cookery, 
is  now  all  but  obsolete.  Its  wood,  which  is  hard,  is  valued  by  mathematical  instru- 
ment makers,  and  is  generally  the  material  of  which  rulers  and  excisemen’s  gaug- 
ing-sticks  are  made. 

(3027.)  The  quinces,  once  considered  species  of  Pyrus,  are  now  associated  in 
a genus  called  Cydonia,  a name  which  refers  to  Sidon,  the  native  place  of  the 
best  known  species.  The  common  quince,  C.  vulgaris,  has  a strong  and  rather 
an  unpleasant  smell,  and  if  eaten  alone,  far  from  agreeable  taste  ; but,  when  mixed 
with  apples  in  tarts,  it  gives  to  them  a most  delicious  flavour.  Quince  marmalade 
is  also  excellent,  and  in  Gerarde’s  time  it  seems  to  have  been  in  very  general  use. 
Quince  seeds  abound  in  mucilage,  and  hence  they  are  occasionally  used  in  medi- 
cine as  a demulcent. 

(3028.)  The  C.  (olim  Pyrus)  Japonica  is  a very  ornamental  shrub,  and  much 
prized  in  gardens  for  its  brilliant  scarlet  blossoms  : but  its  fruit  is  not  esculent. 
C.  Sinensis  is  also  a very  elegant  plant,  remarkable  for  the  number  and  the  bril- 
liant whiteness  of  its  flowers. 

(3029.)  The  apple  and  pear  are  very  long-lived  trees,  and  their  timber  hard  and 
durable,  and  esteemed  both  for  ornamental  and  useful  purposes : but  their  fruit  is 
in  general  too  important  to  allow  them  to  be  cut  for  the  sake  ol  their  wood. 

(3030.)  Pyrenaridas.  Pyrenaria  serrata,  which  is  a native  of  Java,  is  a 
plant  having  the  habit  of  the  Pyracete,  but  deviating  in  several  important  particu- 
lars from  the  normal  structure  of  the  type.  These  variations  have  been  already 
pointed  out  [§  3000-0]  ; and  Don  suggests  an  affinity  with  Temstroemia.  But  the 
inferior  calyx  may  perhaps  be  better  esteemed  a preparation  lor  the  tree  ovaries 
of  the  Rosaceic ; and  the  hypogynous  exsertion  of  the  stamens  is  only  a repetition 
here  of  what  occurs  several  times  among  the  Cicerinu:. 
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(3031.)  The  three  types,  Spirceacece,  Rosacea,  and  Sanguisorba- 
cece,  which  agree  in  having  for  the  most  part  dry  and  akeniaceous 
fruits,  are,  for  convenience,  associated  in  a subsection  that  may  be 
called  Rosiance,  from  the  most  important  and  best  known  genus ; 
which  has  already  given  name  to  the  section,  the  order,  and  the 
class.  These  subsections,  however,  both  here  and  elsewhere,  are 
merely  convenient  demarcations,  and  are  by  no  means  to  be  re- 
garded as  separating  the  types ; and  the  distinctive  characters  are 
only  general;  for,  just  as  the  connexion  is  shewn  between  the 
normal  Amygdalidce  and  Pyridce  by  Dicalvx,  so  the  akenia  in 
Rosa  are  invested  with  a succulent  calyx,  that  simulates  a pome ; 
and  the  mesocarp  of  each  acinus,  in  the  aggregate  fruit  of  Rubus 
becomes  succulent,  forming  a drupeola:  thus  a double  alliance 
is  established  with  both  the  preceding  types. 

(3032.)  Differentially  considered,  the  Rosiance  are  therefore 
akeniaceous  Rosince,  the  ovaries  being  superior,  and  the  fruit 
rarely  becoming  drupaceous  or  capsular. 

(3033.)  Rosacea.  The  rose,  the  strawberry,  and  their  allies,  which  are 
associated  to  form  this  type,  are  herbaceous  or  shrubby,  but  never  arboreous  plants, 
with  alternate  leaves,  either  simple  or  compound,  and  almost  universally  furnished 
with  stipules.  The  inflorescence  is  variable,  the  flowers  monoclinious,  rarely  by 
abortion  separated ; very  prone  to  become  double,  and  in  colour  red,  white,  or 
yellow,  but  never  blue.  The  calyx  is  4-5  sepaled,  the  sepals  more  or  less  con- 
nected, and  valvate  or  imbricate  in  {estivation : the  fifth  or  odd  lobe  being  axial 
or  posterior.  The  torus  is  variable,  sometimes  forming  an  annular  disk,  at 
others  becoming  large  and  hemispherical,  or  lining  the  urceolate  tube  of  the 
calyx.  The  petals  are  equal,  with  short  ungues,  perigynous,  5 in  number,  and 
rarely  absent.  The  stamens  are  indefinite,  perigynous,  exserted  within  the 
petals,  and  incurving  during  aestivation.  The  filaments  are  free,  the  anthers 
innate,  2-celled,  and  dehisce  longitudinally.  The  ovaries  are  several,  superior, 
mostly  free,  rarely  cohering  either  with  the  calyx  or  among  themselves,  1 -celled, 
and  I -seeded;  the  ovula  suspended,  (seldom  erect.)  The  styles  are  lateral, 
exserted  just  below  the  apex  of  the  carpel,  and  the  stigmata  simple  and  emarginate 
on  one  side.  The  fruit  either  1-seeded  nuts  or  akenia,  occasionally  becoming 
drupeoke.  The  seeds  pendent,  rarely  ascending.  The  albumen  in  general 
absent,  being  obliterated  when  the  seeds  are  ripe,  in  all  except  Neillia.  The 
embryo  is  straight,  the  radicle  short,  taper,  and  pointing  towards  the  hilum;  and 
the  cotyledons  flat  and  entire,  and  foliaceous  during  germination,  [§  2245.  a.] 

(3034.)  Hence,  differentially  considered,  the  Rosacea;  are  polypetalous 
Rosince,  with  superior  simple  ovaria  and  lateral  styles.  The  fruit  akenia  or 
drupeoke,  and  the  seeds  solitary  and  exalbuminous. 

(3035.)  The  Rosaceous  genera  are  distributable  into  two  subtypes,  which, 
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from  the  strawberry  and  the  rose,  are  called  the  Fragurides  and  Rosidot ; and  to 
these  a third  is  usually  added,  containing  only  the  single  genus  Neurada ; hut 
the  propriety  of  its  location  here  is  doubtful. 

(3036.)  The  Fragaridee  are  Rosacea  with  valvate  sepals,  carpels  numerous 
and  free,  fruit  either  dry  akenia  or  succulent  drupeolae,  surrounded  by  the  dry 
persistent  calyx. 

(3037.)  The  Resides  are  urceolute  Rosacea  with  the  lobes  of  the  calyx 
spirally,  imbricate  in  aestivation,  and  the  fruit  a cynarhodon  ; that  is,  the  nuts  or 
akenia  contained  with  the  succulent  tube  of  the  persistent  calyx. 

(3038.)  The  Neurid.cz  are  suffrutescent  Rosales,  with  a 5-cleft  calyx  valvate  in 
aestivation,  and  partially  adherent  to  the  ovary.  Stamens  and  petals  perigynous, 
and  the  carpels  10,  cohering  so  as  to  form  a 10-celled  capsule;  and  the  seeds, 
which  are  solitary,  obliquely  pendulous  with  curved  embryos,  and  exalbuminous, 
germinate  before  quitting  the  capsule. 

(3039.)  Fragarida:.  ( Polenlilleai , Dryadees.')  Ruhus,  Fragaria,  Dryas, 
Potentilla,  Comarum,  Agrimonia,  and  the  other  genera  associated  in  this  sub- 
type,  are  for  the  most  part  astringent,  and  all  of  them  innocuous  plants ; several, 


Fragaria  Indie  a. 

c.  Shoot  w7ith  leaves,  flower  and  fruit. 

(a)  Vertical  section  of  a flower,  shew- 
ing the  torus,  with  the  numerous  carpels, 
the  perigynous  stamens,  petals,  Ac. 

(ft)  Vertical  section  of  the  fruit,  con- 
sisting of  the  enlarged  succulent  torus 
beset  with  akenia. 

(c)  Pistil,  shewing  the  lateral  exsertion 
of  the  style.  • 

(i d ) Akenium,  1-celled  and  1-seeded. 

(e)  Longitudinal  section  of  ditto. 

(/)  Exalbuminous  embryo,  with  large 
plane,  entire,  cotyledons. 


such  a the  strawberry,  raspberry,  &c.  afford  eatable  fruits;  but  those  ol  the 
majority,  although  not  poisonous,  are  unfit  lor  food. 

(3040.)  Rubus,  the  bramble,  is  an  extensive  genus,  containing  about  150 
known  species,  of  which  our  raspberries,  blackberries,  dewberries,  and  cloud- 
berries, are  the  most  familiar  examples. 

(3041.)  R-  I dans,  the  raspberry,  is  a native  of  most  parts  ot  Europe,  ns  well 
us  of  Mount  Ida,  in  Crete,  whence  it  derives  its  specific  name.  The  fruit  consists 
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of  numerous  carpels,  the  mesocarps  of  which  become  succulent,  forming  drupeoke. 
There  are  many  cultivated  varieties  of  this  species,  differing  in  colour,  from  red 
to  a yellowish  white;  as  well  as  in  fragrancy  and  flavor.  Raspberries  are  agree- 
able to  most  palates  ; and,  not  being  prone  to  run  into  the  acetous  fermentation 
are  wholesome,  and  may  be  eaten  even  by  gouty  persons,  and  are  esteemed  be- 
neficial in  cases  of  sand  and  gravel. 

(3042.)  The  dewberry  is  the  fruit  of  R.  casius,  the  cloudberry  of  R.  Cha- 
mcemorus , the  roebuckberry  of  R.  saxcttilis,  the  blackberry  of  R.  fruticosus,  and 
various  other  species.  The  fruit  of  these  plants,  although  not  here  much  valued, 
is  more  or  less  esteemed  in  other  countries,  according  to  their  destitution  of 
choicer  kinds : and  towards  the  arctic  zone,  the  flavour  of  the  berries  is  said  to 
be  finer  than  in  the  temperate  regions.  The  fruit  of  R.  arcticus  is  delicious  ; but, 
although  growing  wild  on  the  Scotch  alps,  it  will  not  bear  translation  to  the 
plains,  for  the  fruit  degenerates  in  the  lowlands,  and  the  plant  in  general  dies,  or 
becomes  barren,  under  garden  culture. 

(3043.)  The  cloudberry,  bruise  dand  eaten  with  rein-deer’s  milk,  is  a favorite 
Lapland  dish.  The  Laplanders  call  it  ‘latoch,’  and  make  a sapid  jelly  by  boiling 
it  with  fish.  The  Swedes,  who  are  also  fond  of  this  fruit,  call  it  ‘ hiorton and 
Dr.  Clarke  says,  it  “ is  sent  in  immense  quantities  from  all  the  north  of  the 
Gulph  of  Bothnia  to  Stockholm,  where  it  is  used  for  sauces,  and  for  making 
vinegar.”  The  cloudberry  is  considered  in  the  North  as  a valuable  febrifuge ; and 
the  amiable  traveller  just  quoted  mentions  with  gratitude  the  benefit  he  re- 
ceived, when  labouring  with  a violent  fever,  from  eating  freely  of  the  fruit,  which, 
under  Providence,  was  the  means  of  restoring  him  to  health.  Linneus,  in  like 
manner,  commemorates  the  services  rendered  to  him  in  periods  of  great  privation, 
during  his  Lapland  journey,  hy  the  R.  arcticus,  which  he  calls  a ‘ beneficent 
plant and  says,  “ he  should  be  ungrateful  did  he  not  give  a full  description  of 
it,  since  the  vinous  nectar  of  its  berries  frequently  recruited  his  spirits,  when 
almost  prostrate  with  hunger  and  fatigue.” 

These  several  berries,  as  well  as  the  raspberry  and  strawberry,  have,  when  just 
ripe,  a most  delightfully  aromatic  taste  and  smell,  which,  however,  is  soon  dissi- 
pated. When  overripe,  they  become  nauseous  from  speedy  decomposition ; and 
if  gathered  too  early,  their  flavour  is  coarse  and  astringent.  Hence,  much  care 
is  necessary  in  the  gathering,  for  a few  immature  or  decomposing  berries  will 
spoil  a large  quantity,  either  when  made  into  tarts,  or  preserved  with  sugar,  in 
both  which  forms,  when  good,  they  are  excellent. 

(3044.)  Linneus  tells  us,  that  in  Norland  the  people  make  syrups,  jellies, 
and  wine,  from  the  berries  of  R.  arcticus,  not  only  for  their  own  use,  but  to  send 
as  presents  to  their  friends  at  Stockholm,  esteeming  them  dainties  of  the 
choicest  kind,  far  superior  to  the  R.  Chamtemorus. 

The  Russians,  also  ferment  the  fruit  of  R.  saxatilis  with  honey,  and 
procure  a powerful  spirit  by  distillation.  The  leaves  of  R.  arcticus  have 
been  employed  as  a substitute  for  tea ; and  the  roots  of  R.  viltosus,  which  are 
astringent,  are  considered  serviceable  in  the  bowel  complaints  of  infants.  The 
long  tough  shoots  of  the  brambles,  especially  those  of  R.  fruticosus,  are  used 
by  thatchers,  straw-hive,  and  mat-makers,  to  bind  their  other  materials  together. 
R.  apctalus  is  remarkable  for  the  abortion  of  its  corolla;  and  R.  biflorus  for  its 
destitution  of  prickles. 
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(3045.)  Of  the  Fra  garia,  or  strawberry,  there  are  about  12  or  13  known 
species,  of  several  of  which  there  are  numerous  cultivated  varieties. 

F.  vesca  affords  the  scarlet,  and  the  several  sorts  of  white  and  red  wood  straw- 
berries. F.  collina,  the  pine,  or  rather  alpine  strawberries.  F.  elatior,  the 
different  sorts  of  hautbois,  some  of  which  are  the  most  delicious  fruit  of  the 
whole.  4 he  hautbois  is  remarkable  for  the  flowers  becoming  separated  and 
dioecious,  the  stamens  being  abortive  on  one  plant  and  the  pistils  on  another; 
and  hence,  as  the  part  here  valued  as  fruit  is  not  the  seed  or  pericarp,  but  the 
torus,  the  sterile  individuals  should  be  extirpated  in  garden-culture.  The  haut- 
bois is  a native  of  the  high  woods  of  Bohemia,  whence  its  name. 

(3046.)  F.  Virginiana,  grandiflora,  and  Chilensis,  afford  numerous  varieties 
also,  more  or  less  celebrated  for  their  size  or  flavour,  such  as  the  American 
scarlet,  Bishop’s  seedling,  the  early  globe,  the  Garnstone  scarlet,  the  Hudson’s 
Bay,  the  melon,  and  the  roseberry,  of  the  first  species  ; Keen’s  seedling,  and 
imperial,  the  black  prince,  the  bullock’s  blood,  &c.  of  the  second  ; and  tbe  black 
and  blush  Chili,  the  Canterbury,  and  Wilmot’s  superb,  of  the  last-named 
species. 

(3047.)  V.  Virginiana  (the  American  scarlet),  F.  grandiflora  (the  oriental 
pine),  and  F.  Chilensis  (the  Chili  strawberry),  are  by  some  authorities  con- 
sidered to  be  only  varieties  of  one  and  the  same  species,  just  as  F.  elatior  and 
collina,  our  hautbois  and  alpine  strawberries,  are  thought  by  many  persons  to  be 
only  varieties  of  F.  vesca.  And  it  is  a curious  circumstance,  that  as  the  F.  vesca 
and  F.  collina  afford  our  European  scarlet  and  pine,  or  alpine  strawberries,  so 
likewise  the  exotic  scarlets  and  pines  are  the  fruits  of  F.  Virginiana  and  grandi- 
flora ; which  have  now  become  so  common  in  our  gardens,  as  almost  to  have 
superseded  the  older  kinds.  The  English  name,  strawberry,  is  believed  by  some 
persons  to  have  reference  to  an  old  custom  lately  reintroduced,  of  putting  straw' 
underneath  the  plant  to  prevent  the  fruit  being  soiled  ; but  it  is  more  probably  a 
corruption  of  stray-berry,  from  the  trailing  or  wandering  of  its  runners,  which 
travel  to  great  distances  from  the  parent  plants,  and  establish  colonies  all  around. 
The  word  is  written  straberry  by  John  Lydgate,  who  died  in  1483,  in  his  poem 
called  “ London  Lyckpenny.” 

(3048.)  Strawberries  have  long  been  cultivated,  to  a great  extent  in  the  neigh- 
bourhood of  London,  and  even  in  what  is  now  the  heart  of  the  metropolis.  The 
fact  has  been  mentioned  by  Hollinshed,  and  dramatized  by  Shakspeare,  that 
Glo’ster,  when  contemplating  the  death  of  Hastings,  asked  the  bishop  of  Ely  for 
strawberries : 

“ My  lord  of  Ely,  when  I was  last  in  Holborn, 

I saw  good  strawberries  in  your  garden  there.” 

In  the  present  day,  1 wickenham  and  Isleworth  send  the  chief  supplies  to  the 
London  markets.  And  “ one  of  the  most  remarkable  instances  of  the  power  of 
the  human  body  to  endure  great  and  continued  fatigue,  is  shewn  by  tbe  strawberry 
women,  who,  during  the  season,  carry  a heavy  basket  twice  daily  from  Twicken- 
ham to  Covent  Garden,  walking  upwards  of  forty  miles.  Fatigue  like  this  would 
soon  destroy  a horse,  but  these  Cambro- Britons,  who  come  purposely  from  the 
Welsh  collieries,  endure  the  labour  for  weeks,  without  injury  or  complaint.’’ 
(Fruits  Lib.  E.  K.) 
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(3049.)  F.  monophylla , sometimes  said  to  be  a variety  of  F.  vesca,  is  remark- 
able for  tbe  reduction  of  the  leaflets,  so  that  only  a single  foliole  is  found  upon  each 
footstalk. 

(3050.)  Potentilla  is  a large  genus  of  very  ornamental  plants,  some  of  which 
were  once  supposed  to  afford  very  potential  medicines,  and  hence  the  generic 
name.  None  of  them  are  deleterious,  but  they  are  not  possessed  of  any  very 
active  properties.  They  are  more  or  less  astringent  and  bitter ; and  the  root  of 
Potentilla  reptans,  which  appears  to  have  been  the  officinal  plant  of  the  an- 
cients, is  still  reputed  a febrifuge,  although  in  far  less  esteem  than  before  other 
more  potent  drugs  were  known.  Economical  advantage  has  also  been  taken  of  the 
astringency  of  these  plants,  and  they  have  been  employed  in  the  process  of 
tanning. 

The  leaves  of  P.  anserina  form  a favorite  food  with  geese  ; and  they  are  occa- 
sionally used  as  potherbs.  Its  roofs  also  are  relished  both  by  hogs  and  men;  they 
have  something  the  flavour  of  a parsnip,  but  are  small.  They'  are  nevertheless 
frequently  eaten  by  the  common  people  in  Scotland,  both  roasted  and  boiled.  In 
the  islands  of  Tiray  and  Col  they  answer  in  some  measure  the  purposes  of  bread, 
and  they  have  been  known  to  support  the  inhabitants  for  months  together,  during 
a scarcity  of  provisions. 

The  leaves  of  P.frulicosa  and  rupestris  are  employed  in  Siberia  as  a sub- 
stitute for  tea. 

(3051.)  Potentilla  Fragariastrum,  once  considered  a species  of  Fragaria, 
shews  the  close  affinity  of  this  genus  with  the  last;  and  Tormentil/a,  often  still 
blended  with  it,  has  scarcely  any  constant  differential  characters,  flowers  with 
4 and  5 petals  being  occasionally  on  the  same  plant.  The  Tormentils  are  much 
more  astringent  than  the  Potentilla. ; and,  from  their  moderating  the  discharges 
and  relieving  the  tormina  in  dysentery,  they  have  received  their  generic  name. 
T.  officinalis  is  still  retained  in  our  lists  of  medicines,  and  is  a valuable  remedy 
for  diarrhoea.  The  rootstakes  are  so  very  astringent  that  they  are  used  in  the 
Hebrides  and  Orkneys  to  tan  leather,  for  which  purpose  they  are  said  to  be 
superior  even  to  oak-bark  ; 1 lb.  being  equal  to  7 lbs.  of  ordinary  tan,  according 
to  a report  published  in  the  “Transactions  of  the  Natural  History  Society  of 
Berlin.”  In  Lapland  the  roots  are  used  for  dying  skins  of  a red  colour.  Mr. 
Young  informs  us  that  swine  are  fed  on  them  in  Killarney ; *md  they  are  also 
thought  to  be  serviceable  in  some  of  the  diseases  to  which  sheep  are  subject. 

(3052.)  The  Cowberry  or  Comarum  is,  like  most  of  the  other  plants  in  this 
subtype,  sufficiently  astringent  to  be  used  in  tanning.  The  roots  will  also  dye 
wool  of  a j'ellow  colour. 

(3053.)  The  different  species  of  Avens  are  still  valued  in  our  provinces  for 
imparting  a pleasant  flavour,  and  giving  a relish  to  various  articles  of  food;  and 
hence  they  have  received  their  generic  name  Geurn.  The  city  aven,  when 
gathered  in  the  spring  and  put  into  ale,  not  only  improves  the  taste,  but  pre- 
vents it  turning  sour ; and  the  roots  of  this  species,  as  well  as  of  the  water  avens, 
( G.  rivale,)  are  esteemed  as  stomachics,  and  said  to  be  useful  medicines  in  cases 
of  diarrhoea;  the  Canadians  also  administer  them  in  agues. 

(3054.)  Agrimony  has  long  been  celebrated  as  a vermifuge;  and  one  species 
(A.  Eupatoria,')  which  Pliny  tells  us  bears  the  name  of  Eupator,  king  of  Pontus, 
who  took  it  as  a medicine,  enters  info  (lie  composition  of  many  of  (lie  British 
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herb  leas.  It  has  also  been  used  in  decoction  as  an  astringent  gargle  and  lotion, 
as  well  as  taken  internally  in  fevers.  Like  its  associates,  it  bus  been  employed  in 
dressing  leather,  and  it  will  dye  wool  of  a nankeen  colour. 

(3055.)  Brayera,  a genus  allied  to  the  preceding,  is  the  Colz  or  Cabotz  of  the 
Abyssinians;  and  Dr.  Brayer,  after  whom  it  has  beer,  named,  affirms  it  to  be  a 
most  powerful  anthelmintic.  He  says,  “ that  two  or  three  doses  of  it  in  infusion 
are  sufficient  to  cure  the  most  obstinate  case  of  taenia.”  It  is  much  esteemed  in 
Constantinople,  being  imported  into  that  city  from  Abyssinia.  The  infusion  is 
recommended  to  be  made  by  steeping  4 or  5 drachms  of  the  flowers  and  seeds 
in  12  ounces  of  water. 

(3056.)  RosiVjE.  Numerous  as  the  roses  are,  upwards  of  200  species  being 
known,  besides  three-fold  that  number  of  varieties,  they  are  all  so  similar  in 
structure  that  it  has  been  found  expedient  to  include  the  whole  in  a single  genus. 
Various  attempts  have  been  made  to  subdivide  the  roses  generically;  but  even  the 
Lowea  of  Lindley,  although  differing  in  the  organs  of  vegetation  from  the  other 
species,  cannot  be  regarded  as  more  than  a subgenus ; and  hence  Rosa  stands 
alone  in  this  subtype. 

(3057.)  The  species  which  affords  the  chief  garden  varieties  is  R.  spinosissima, 
the  Burnet  Rose,  of  which  there  are  about  200  double  and  single  sorfs;  R. 
Damascena,  the  damascus  or  damask  rose,  of  which  there  are  upwards  of 
50  sorts;  R.  centifolia,  the  hundred-leaf  or  cabbage  Rose,  of  which  there  are 
nearly  80  sorts,  besides  the  very  distinct  group  of  moss-roses,  ( R . muscosa,) 
about  7 in  number,  which  are  varieties  of  this  species;  R.  Gallica,  the  French 
rose,  of  which  there  are  nearly  200  sorts  ; R.  alba,  the  white  rose,  of  which 
there  are  about  30  sorts ; R.  rubiginosa,  the  sweetbriar  or  eglantine,  of  which 
there  are  11  or  12  varieties,  and  several  subvarieties;  R.  canina , the  dog-rose, 
of  which  there  are  17  varieties;  R.  Indian  and  semperflorens,  the  monthly  and 
Chinese  roses,  of  which  there  are  about  40  sorts.  R.  sysfyla,  arvensis,  semper- 
virens,  multiflora,  moschata,  Banksiee,  and  others,  contribute  to  ornament  our 
gardens  and  enrich  our  rosaries  ; and,  besides  such  as  are  traceable  to  different 
species,  there  are  upwards  of  700  sorts  recorded  in  our  catalogues,  (vid.  Don's 
Dictionary,)  the  specific  connexions  of  which  cannot  with  certainly  be  traced. 

(3058.)  R.  Banksiee  is  remarkable  for  its  want  of  prickles. 

It  would  be  as  foolish  to  attempt  to  praise  as  to  paint  the  rose.  The  rose  re- 
quires no  commendation  here.  Perhaps  from  such  a notion  it  might  be,  that  this 
flower  was  considered  the  symbol  of  silence;  for  we  are  told  that  the  goddess 
Isis,  and  her  son  Harpocrates,  were  crowned  with  chaplets  of  roses. 

(3059.)  Roses  are  intolerant  of  smoke,  and  hence  they  never  thrive,  either  in 
or  very  near  large  towns.  R.  canina,  or  the  dog-rose,  is  grown  for  the  sake  of 
the  succulent  calyx  tube  that  invests  its  akenia,  from  which  the  conserve  of  hips, 
a pleasant  pectoral  medicine,  is  made.  The  petals  of  R.  Gallica  and  R.  Damascena 
are  collected  for  the  purpose  of  making  infusions  and  a confection  of  rose  petals, 
both  much  used  in  medicine.  Rose-water,  and  the  attar  of  roses,  are  both 
procured  from  R.  centifolia.  About  6 lbs.  of  rose-leaves  will  make  a gallon  of 
good  rose-water;  but  from  200  to  250  lbs.  weight  are  required  to  yield  one  ounce 
of  the  attar.  Hence  surprise  ceases  at  its  being  such  a costly  scent ; and  great 
inducements  are  held  out  for  its  adulteration. 

(3060.)  The  petals  of  R.  Gallica  and  Damascena  are  much  less  fragrant  when 
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fresh  than  those  of  R.  centifolia,  but  the  latter  lose  their  scent,  while  the  former 
become  more  odorous,  by  drying.  They  are  likewise  more  astringent,  and  hence 
their  officinal  employment. 

(3061.)  Astringency  and  fragrance  are  the  predominant  qualities  of  the  roses, 
varying  however  in  the  different  species,  and  in  different  parts  of  the  plants. 
The  former  property  is  most  fully  developed  in  a morbid  excrescence,  called 
Bedeguar,  and  which  is  produced  by  the  puncture  of  an  insect,  named  Cynips 
Rosae.  This  diseased  growth  is  very  common  on  the  sweetbriars,  and  was  once 
much  esteemed  as  a styptic,  and  used  both  internally  and  externally  to  check 
haemorrhages. 

(3062.)  One  species  of  rose  (R.  Lowed),  is  remarkable  for  having  simple 
leaves,  destitute  of  stipules;  and  hence  Lindley  has  proposed  to  separate  it  as  a 
genus  from  the  Rosae,  and  to  call  it  Lowea.  It  is  however  not  advisable  to  re- 
gard it  as  more  than  a subgenus,  for  its  organs  of  fructification  are,  in  all  respects, 
ideutical  with  the  roses.  A figure,  and  the  best  account  that  has  appeared  of 
this  curious  plant,  will  be  found  in  the  “ Botanical  Register, ”(1261,)  from  which 
the  following  are  extracts. 

“ Lowea  berberifolia.  Folia  simplicia  exstipulata.  Acalei  scepius  compositi. 
The  two  most  important  topics  connected  with  this  rare  plant,  which  is  a native 
exclusively  of  a few  districts  in  the  north  of  Persia,  and  of  the  desart  of  Songari, 
in  Chinese  Tartary,  relate  firstly  to  its  genus,  and  secondly  to  its  cultivation. 
In  the  latter  respect,  no  more  appears  to  be  known  now  than  was  known  upon 
its  first  introduction.  It  resists  cultivation  in  a remarkable  manner,  submitting 
permanently  neither  to  budding  nor  grafting,  nor  laying,  nor  striking  from  cut- 
ting, nor,  in  short,  to  any  of  those  operations,  one  or  other  of  which  succeed  with 
other  plants.  Drought  does  not  suit  it,  it  does  not  thrive  in  wet;  heat  has  no 
beneficial  effect,  cold  no  prejudicial  influence ; care  does  not  improve  it,  neglect 
does  not  injure  it.  Of  all  the  numerous  seedlings  that  were  raised  by  the  Hor- 
ticultural Society  from  seeds  sent  home  by  Sir  Henry  Willock,  and  distributed, 
scarcely  a plant  remains  alive.  Two  are  still  growing  in  a peat-border  in  the 
Chiswick-garden,  but  they  are  languishing  and  unhealthy ; and  we  confess,  that 
observation  of  them  in  a living  state,  for  nearly  four  years,  has  not  suggested  a 
single  method  of  improving  the  cultivation  of  the  species.  As  to  its  genus,  it  is 
well  known  that,  since  the  days  of  Linneus,  the  characters  of  the  genera  of 
flowering  plants  have  been  exclusively  taken  from  the  organs  of  fructification, 
while  those  of  vegetation  have  been  rigorously  excluded.  This  has  arisen  from 
the  former  having  been  supposed,  in  all  cases,  more  constant  in  their  modifications, 
and  less  subject  to  variation  than  the  latter.  No  other  reason  can  be  assigned 
lor  the  value  thus  exclusively  ascribed  to  the  organs  of  fructification.  It  is,  how- 
ever, time  that  botanists  should  disembarrass  themselves  of  this  ancient  prejudice, 
and  admit  publicly,  that  by  which  they  are  constantly  influenced  in  private — that 
important  modifications  of  the  organs  of  vegetation  are  sufficient  to  divide  into 
genera,  species  which  do  not  essentially  differ  in  the  organs  of  fructification. 

“ Of  this  the  Indian  Cypripediums  are  one  instance,  the  genus  Negundium  is 
another,  and  the  subject  of  this  article  is  a third.  The  structure  of  its  flower  is, 
in  every  part,  that  of  a rose;  but  its  foliage  is  not  even  that  of  a Rosaceous  plant, 
there  being  no  trace  of  stipulae.  The  simple  leaves  are  not  analogous  (o  the 
terminal  pinna  of  a rose-leaf,  for  there  is  no  truce  of  the  articulation  upon  their 
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petiole,  which  is  required  to  indicate  a reduction  of  a compound  leaf,  as  we  find 
in  Berberis ; neither  can  they  be  considered  confluent  stipulae,  for  their  venation 
is  not  what  would  be  found  under  such  circumstances,  but  precisely  that  of  an 
ordinary  leaf.” 

(3063.)  Neuridje.  Like  Rosa,  Neurada  is  a solitary  genus  in  the  subtype 
to  which  it  gives  its  name ; but,  unlike  Rosa,  this  genus  contains  but  a single 
species.  If  really  belonging  to  this  group,  Neurada,  by  its  carpels  becoming  con- 
nate and  forming  a 10-celled  capsule,  may  be  regarded  as  a deviation  from  the 
normal  structure  of  the  group,  analogous  to  that  which  occurs  in  Spircea  sorbi- 
folia  of  the  following  type  ; and  both  these  plants  having  capsular  fruits,  they  may 
be  esteemed  the  connecting  links  between  the  Rosacea  and  Spiraacece. 

(3064.)  Neurada  is  a native  of  Numidia,  Egypt,  and  Arabia,  growing  in  the 
barren  sandy  desalts  of  those  countries ; and,  like  other  plants  similarly  situated, 
its  seeds  germinate  within  the  capsule,  which  shields  them  in  some  measure  from 
drought,  and  perhaps  affords  them  in  their  infantile  state  a small  supply  of 
nourishment. 

(3065.)  Spir.eace.e.  Spircea,  Quillaja,  and  their  immediate  allies,  are  fre- 
quently included  in  one  type  with  the  Rosacea,  from  which,  however,  they  appear 
to  be  sufficiently  distinct. 

They  are  trees  or  shrubs,  rarely  herbaceous  plants,  with  alternate  leaves,  in 
general  simple,  but  sometimes  imparipinnate  or  pinnato-sected,  with  lateral 
stipules,  which  are  often  caducous,  and  sometimes  obsolete. 

The  inflorescence  is  terminal,  and  the  flowers  disposed  in  corymbiform  pani- 
cles or  racemes  ; seldom  solitary  : united,  or  by  abortion  separate.  The  calyx  is 
5-cleft,  not  girded  by  bracteae,  and  either  imbricate  or  valvate  in  aestivation ; the 
tube  often  adhering  to  the  stalk  of  the  germen  ; the  limb  either  persistent  or 
marcescent;  and  the  fifth  lobe  axial.  The  petals  are  5,  (rarely  6,)  free,  equal, 
perigynous,  and  alternate  with  the  lobes  of  the  calyx.  The  stamens  are  many, 
perigynous,  and  curved  inwards  during  aestivation.  The  filaments  are  free,  the 
anthers  innate,  2-celled,  and  dehiscing  lengthwise.  The  germen  is  free,  formed 
of  several  (generally  5)  carpels,  each  containing  many  ovules;  the  styles  are  dis- 
tinct and  terminal,  and  the  stigmata  simple. 

The  fruit  consists  of  several  follicles,  in  general  free,  rarely  connate,  and 
arranged  in  a whorl  round  the  ideal  axis  of  the  fructification.  The  seeds  are  2-4, 
or  many,  rarely  solitary  by  abortion,  and  in  general  exalbuminous.  The  embryo 
is  straight,  erect,  (rarely  inverted,  as  in  Spircea,')  the  radicle  pointed  towards  the 
hilum,  the  plumula  inconspicuous,  and  the  cotyledons  flat,  and  foliaceous  during 
germination. 

(3066.)  Hence,  differentially  considered,  the  Spirceaceee  are  follicular  Rosiiue, 
with  non-bracteate  calyces,  polypetalous  or  apetalous  flowers,  terminal  styles, 
and  pluriovulate  carpels. 

(306T.)  The  Spirceaceee,  which  have  long  been  noticenble  for  containing  several 
aberrant  genera,  are  now  distributed  into  two  subtypes:  the  Spirceidce  or  normal 
Spirceaceee,  and  the  Quillajidce  or  deviating  ones. 

(3068.)  The  Spirceidee  are  herbaceous  or  shrubby  Spirceaceee,  with  an  imbri- 
cate aestivation  of  the  calyx  and  discrete  follicles,  and  mostly  erect  embryos,  and 
flat  thickish  cotyledons. 

(3069.)  The  Quillajidce  are  arboreous  Spirceaceee,  with  a valvate  aestivation  of 
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the  calyx,  follicles  connate  at  the  base,  and  erect  embryos  with  foliaceous  coty- 
ledons. 

(3070.)  Spir^idjE.  The  meadow-sweets  were  formerly  very  favorite  garland 
flowers,  and  hence  their  generic  name  Spircea  ; Spireon  (from  mreipa,  a cord), 
being  formerly  a common  term  for  such  plants  as  were  fit  for  twisting  in  wreaths 
and  coronals.  They  are  very  ornamental  herbs  ; and,  being  both  bitter  and  astrin- 
gent, the  root  of  S. filipendula  and  ulmaria  have  been  recommended  as  tonics; 
and  from  the  flowers  of  the  latter  a fragrant  water  may  be  procured  by  distilla- 
tion, which  is  an  agreeable  aromatic  beverage,  and  the  leaves  of  S.  laevigata 
might  serve  as  a substitute  for  tea. 

(3071.)  Spircea  monogyna  is  remarkable  for  having  a solitary  carpel;  thus 
anticipating  the  structure  of  the  sanguisorbaceae ; in  S.  Sorbifolia  (or  schizo- 
notus ),  the  carpels  cohere  and  form  a capsular  fruit:  and  in  several  species  the 
stipules  are  absent. 

(3072.)  Gillenia  trifoliata,  and  stipulaceu,  are  possessed  of  emetic  proper- 
ties, and  the  roots  are  used  in  Canada  and  Florida  instead  of  ipecacuanha.  The 
leaves  and  branches  are  said  to  be  astringent  and  tonic. 

(3073.)  Neillia,  associated  with  the  spiraeas  by  De  Candolle,  and  referred  to 
the  Homaliacece  by  Don,  has,  like  Schizonotus,  a capsular  fruit ; but  is  still 
more  aberrant  by  the  copious  fleshy  albumen  of  its  seeds. 

(3074.)  Quillajid^e.  The  Quilled  or  Cu/lay  o{  Chili,  whence  the  botanical 
term  Quillaja,  is  the  soap-bark  of  some  parts  of  South  America,  so  called  on 
account  of  the  uses  to  which  it  is  applied  by  the  Chilian  washerwomen.  It  is 
said  to  make  an  excellent  lather,  and  effectually  to  remove  grease  from  woollen 
and  silken  goods ; and  hence,  by  Ruiz,  it  was  named  Smegmadermos. 

(3075.)  Kageneckia  oblonga  is  the  Lyday  of  Chili,  where  its  timber  is  used  in 
domestic  architecture.  Its  leaves,  as  well  as  those  of  K.  lanceolata,  are  bitter, 
and  are  employed  by  the  Chilians  as  a remedy  for  ague. 

(3076.)  Lindleya  and  Fauquelinia  are  the  only  other  genera  included  in  this 
subtype,  and  each  consists  of  but  a single  species  : neither  of  which  have  hitherto 
been  applied  to  any  useful  purpose. 

(3077.)  Saxguisordacete.  Alchemilla,  Sanguisorba,  Pstcrium,  and  their 
allies,  associated  to  form  this  type,  are  herbaceous  or  suffruticose  plants,  occa- 
sionally spiny,  with  alternate  stipulate  leaves,  either  simple,  lobed,  or  compound. 

The  inflorescence  is  terminal  or  axillary,  and  usually  in  glomeruli  or  tufts. 
The  flowers  small,  and  often  separate  from  abortion.  The  calyx  bracteate,  with 
an  indurated  tube  lined  with  the  disk,  and  a 3,  4 or  5-lobed  limb.  The  petals  are 
abortive,  the  stamina  definite,  perigynous,  alternate  with  the  lobes  of  the  calyx, 
and  sometimes  fewer  in  number  than  its  lobes.  The  filaments  are  free,  the 
anthers  2-celled,  innate,  and  bursting  longitudinally,  or  1 -celled  with  a transverse 
dehiscence.  The  germen  consists  of  a solitary  carpel,  the  style  is  exserted  either 
from  the  base  or  the  apex,  the  ovule  is  solitary,  attached  to  the  part  whence  the 
style  proceeds,  and  the  stigmata  are  either  simple  or  compound. 

The  fruit  is  a solitary  simple  nut  or  akenium,  enclosed  within  the  persistent 
and  often  indurated  tube  of  the  calyx.  The  seed  is  solitary,  pendent  or  ascend- 
ing, and  exalbuminous.  The  embryo  is  straight,  the  radicle  superior,  and  the 
cotyledons  large  and  plano-convex. 
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(3078.)  Hence,  differentially  considered,  the  Sanguisorbacete  are  apetalous 
Rosince,  with  a persistent  indurated  calyx,  enclosing  a solitary  dry  carpel,  and  in 
general  suspended  ovula. 

(3079.)  Of  Sanguisorba  (the  Burnet),  there  are  nine  known  species.  These 
are  all  astringent  plants  ; and  from  the  use  of  one,  S.  officinalis,  as  a styptic,  they 
have  received  their  generic  name.  The  common  Burnet  forms  a useful  fodder 
for  cattle,  and  once  was  cultivated  in  chalky  districts  to  a very  considerable  ex- 
tent, but  it  has  been  in  a great  measure  superseded  by  sainfoin  and  the  other 
artificial  grasses.  On  the  Continent,  and  occasionally  in  this  country,  the  young 
leaves  of  Burnet  are  cut  as  salads  : and  it  is  used  to  form  one  of  the  ingredients  of 
the  favorite  Cool  tankard.  The  several  species  of  Poterium  scarcely  differ,  ex- 
cept by  the  diclinious  flowers,  from  the  Sanguisorba: ; and  P.  sanguisorba  is 
indifferently  cultivated  for  Sanguisorba  officinalis.  Some  say  that  this  is  the 
real  toper’s  plant,  aud  that  hence  its  name  Poterium , from  the  custom  of  infusing 
it  in  various  liquors.  Its  roots  are  eaten  by  the  common  people  in  Siberia. 

Margyricarpus,  like  the  rest  of  its  associates,  is  tonic  and  astringent,  and  in 
Brazil  an  infusion  of  the  plant  is  used  in  cases  of  hsemorrhage. 

(3080.)  The  Alchemillce  have  long  been  celebrated  tonics,  but  it  is  to  be 
feared  they  have  been  prized  beyond  their  deserts.  A.  vulgaris  was  called  Al- 
kemelych  by  the  Arabian  physicians  ; and  Hoffman  and  others  affirm  that  it  has 
the  power  of  restoring  feminine  beauty,  however  faded,  to  its  earliest  freshness. 

(3081.)  Aciena  and  Sanguisorba  have  been  by  some  supposed  to  have  petals, 
and  the  bracteae  mistaken  for  a calyx ; but  this  view  has  long  since  been  proved  to 
be  erroneous. 

The  CliffortitB  are  remarkable  for  the  variableness  of  their  leaves,  and  for  the 
adhesion  of  their  stipules  to  the  shortened  petioles. 

(3082.)  Cephalotus,  one  of  the  pitcher-plants,  has  been  usually  placed  in  this 
type  ; but,  since  the  examination  of  its  fruit,  it  has  been  referred  by  Dr.  Brown  to 
the  neighbourhood  of  Crassulidce. 

MYRTIN  M. 

(3083.)  Plants  agreeing  with  the  myrtle  ( Myrtus ),  in  general 
characters,  are  associated  to  form  this  section,  which,  from  the 
abovenamed  normal  genus,  is  called  Myrtinte. 

(3084.)  The  Myrtince  are  perigynous  Rosales  or  Myrtosce,  with 
simple  exstipulate  leaves,  sepals  imbricate  (rarely  valvate)  in  aesti- 
vation, regular  united  flowers,  usually  concrete  carpella,  and  exal- 
buminous,  often  pseudomonocotyledonous  seeds. 

(3085.)  This  section  includes  several  types  or  natural  families 
of  associated  genera.  Of  these  five,  named  after  Punica  (the 
pomegranate),  Myrtus  (the  myrtle),  Gustavia,  Memecylon,  and 
Melastoma,  are  of  primary  importance  : other  five  there  are,  some 
of  which  have  been  occasionally  admitted  as  distinct  orders,  but 
they  seem  to  be  rather  subtypes  or  sections  of  the  preceding. 
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(3086.)  Punicacej..  Punica  (the  pomegranate),  Calycanthus  (the  American 
allspice),  and  Chimonantkus  (the  winter  spice),  which  form  together  this  small 
type,  are  shrubs  or  trees,  never  herbaceous  plants,  with  opposite  subtetragonal 
branches,  opposite,  rarely  alternate,  exstipulate,  impunctate,  simple  leaves ; the 
petioles  are  short,  the  laminae  narrow  at  the  base,  and  the  margins  entire. 


yl.  B a 


a.  Myrtus  or  Eugenia  Pimenta.  Branch  shewing  opposite  exstipu- 
late  leaves,  the  costulse  of  which  ought  to  unite  and  form  an  intromar- 
ginal  line.  (a)  Flower  separated  and  opened,  to  shew  the  perigynous 
stamens.  (6)  A cluster  of  fruit,  (c)  A pericarp  separated,  (d)  Sec- 
tion of  ditto,  (e)  Seeds. 

b.  Melastoma  tkecezans.  Branch  shewing  opposite  exstipulate  tricos- 
tate leaves  and  flowers.  (a)  A flower  separated.  (6)  Vertical  section 
of  the  calyx,  to  shew  the  perigynous  exsertion  of  the  petals  and  stamens, 
with  their  2-celled  anthers,  the  disk  adherent  to  the  calyx,  and  the  ovary 
free,  (e)  The  fruit  entire,  (d)  Transverse  section,  (e)  The  seed 
and  the  embryo. 

c.  Caryophyllus  aromaticus.  Branch  to  shew  opposite  exstipulate 
leaves  and  inflorescence.  (a)  A flower  separated  and  the  stamens  re- 
moved, to  shew  the  perigynous  disk  and  petals.  (4)  Section  of  the 
flower,  to  shew  the  inferior  germen. 

The  inflorescence  is  terminal  or  axillary,  the  flowers  in  general  solitary,  sub- 
sessile,  large,  and  monoclinious. 

The  calyx  is  tubular,  coloured,  with  an  urn-  or  top- shaped,  subcarneous  tube, 
and  a marcescent  divided  limb,  the  lobes  being  sometimes  definite,  at  others  inde- 
finite, and  arranged  in  many  series.  The  torus  is  expanded  into  a fleshy  plate, 
lining  the  tube  of  the  calyx,  and  extending  to  its  faux.  The  petals  are  equal,  alter- 
nate with  the  lobes  of  the  calyx,  and  sometimes  indistinguishable  from  the  sepals, 
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hence  in  one  subtype  ( Calycanthida ?)  the  corolla  is  often  said  to  be  absent.  The 
stamens  are  perigynous,  and  subindefinite ; the  filaments  are  free,  and  the  anthers 
2-celled  and  dehiscing  by  chinks.  The  carpels  are  numerous,  and  attached 
either  to  the  torus  or  the  tube  of  the  calyx,  2-ovuled,  and  their  styles,  equal  in 
number  to  the  carpels,  are  either  free  or  connate. 

The  fruit  is  either  a cynarhodon  or  balausta,  i.e.  it  consists  of  the  numerous 
carpels  enclosed  within  the  fleshy  tube  of  the  calyx,  and  either  free  and  mono- 
spermous,  or  concrete ; forming  a many-celled  and  many-seeded  spurious  berry. 
The  seeds  are  exalbuminous,  the  embryo  is  straight,  and  cotyledons  spirally  con- 
volute. 

(3087.)  Hence,  differentially  considered,  the  Punicaceaz  are  fruticose  Myrlincp , 
with  opposite  exstipulate  leaves,  an  urceolate  persistent  calyx,  and  the  fruit  either 
a cynarhodon  or  balaust. 

(3088.)  Few  as  are  the  genera  included  in  this  type,  they  are  necessarily  dis- 
tinguished into  two  subtypes  : Calycanthus  is  the  normal  genus  of  the  one,  and 
the  other  contains  Punica  only. 

(3089.)  The  Calycanthida  differ  from  the  Granatidce  by  having  multiaxial 
stems,  unarmed  branches,  impunctate  scabrous  leaves,  imbricate  sepals,  adnate 
extrorse  anthers  (the  inner  series  of  stamens  being  sterile),  and  free  monosper- 
mous  carpels  enclosed  within  the  succulent  tube  of  the  calyx,  i.  e.  the  fruit  is  a 
cynarhodon. 

(3090.)  While  in  the  Granatida  the  stem  is  uni-axial,  the  branches  spinescent, 
the  leaves  smooth  and  subpunctate,  the  sepals  valvate,  the  anthers  innate  and 
introrse,  and  the  included  carpels  connate,  forming  a balaust. 

(3091.)  Cal tca ntjiidje.  Calycanthus  and  Chimonanthus  form  the  transi- 
tion from  the  Rosin®  to  the  present  section,  the  indeterminate  corolla,  or,  accord- 
ing to  some  authorities,  the  apetalous  flowers  of  Calycanthus,  associate  with 
the  apetalous  Sanguisorbace®,  and  the  akeniac.eous  fruit  constituting  a cynar- 
hodon, establish  the  affinity  with  the  whole  of  the  Rosacea,  and  especially  with 
Rosa  : but  the  Punicace®  differ  from  all  the  Rosin®,  except  Cham®meles,  in  the 
convolute  cotyledons  of  the  embryo.  The  wood  of  the  Calycanthid*  is  also  very 
singular  in  its  structure,  for,  besides  the  central  pith  or  axis,  there  are  found 
within  the  stem  four  other  secondary  piths  or  axes  of  growth  near  the  bark,  so 
that,  as  Lindley  observes,  they  seem  to  combine  the  exogenous  and  endogenous 
structures. 

(3092.)  Calycanthus  Floridus,  the  Carolina  allspice,  is  a very  fragrant 
plant;  its  flowers,  which  have  a chocolate  or  dark  purple  hue,  smell  some- 
thing like  quinces,  and  its  wood  and  roots  have  an  odour  resembling  camphor. 
The  other  species  are  equally  aromatic,  and  hence  they  all  are  desirable  garden 
shrubs. 

(3093.)  Chimonanthus,  the  winter  spice,  has  so  been  called  (from  xttfiuv  and 
av^oc)  on  account  of  its  season  of  blossoming  being  from  December  to  February. 
The  perianth  in  this  flower  is  physiologically  interesting,  as  the  outer  parts 
resemble  bracte®,  the  inner  petals,  and  the  intermediate  ordinary  sepals,  thus 
shewing  analogically  the  presence  of  a corolla  in  the  ca/ycanthi,  notwithstanding 
its  being  obscured  by  the  uniform  colour  of  the  petals  and  sepals.  There  are 
two  varieties  of  Chimonanthus  fragrans,  both  of  which  have  sweet-scented 
flowers,  but  the  wood  is  inodorous. 
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(3094.)  Granatid&.  Much  difference  of  opinion  exists  ns  to  whether  the 
pomegranate  should  be  more  than  generically  distinguished  from  Myrlus,  and  the 
other  Myrtaceee.  It  was  first  segregated  by  D.  Don ; and,  notwithstanding  some 
of  his  views  regarding  the  structure  of  the  fruit  appear  to  be  untenable,  sufficient 
differences  remain  to  justify  its  separation  from  the  true  Myrtaceee,  although  it  is 
still  retained  amongst  the  Myrtinoe. 

(3095.)  The  pomegranate,  so  called  from  its  fruit  having  been  likened  to  an 
apple  full  of  seeds,  has  received  its  generic  name,  Panicu,  either  from  the  scarlet 
colour  of  its  flowers,  or  in  reference  to  its  Punic  habitat ; the  plant  being  a native 
of  the  northern  parts  of  Africa,  and  especially  abundant  on  the  Carthaginian 
shores.  The  fruit,  which  is  the  Malum  Punicum  of  the  ancients,  has  been  called 
grenade  by  the  French,  on  account  of  its  fancied  resemblance  to  that  implement 
of  war.  The  pulp  that  invests  the  seeds  is  acid  and  refreshing;  but,  although 
much  esteemed  in  Turkey  and  the  East,  the  fruit  is  one  of  secondary  quality,  and 
very  inferior  to  the  orange.  The  expressed  juice  is  made  into  pleasant  syrups 
and  sherbets,  and,  when  fermented,  a sort  of  wine,  called  the  wine  of  Palladius,  is 
produced.  The  seeds  are  oleaginous,  and,  as  they  are  abundant,  oil  might  perhaps 
be  profitably  extracted  from  them.  The  rind  of  the  fruit  (or  Malicorium)  is  ex- 
ceedingly astringent,  and  is  used  medicinally  in  decoction  to  form  gargles,  lotions, 
&c.  and  administered  internally  in  diarrhoea  and  other  morbid  fluxes.  Its  efficacy 
has  also  been  vaunted  in  the  cure  of  tape-worm.  The  undeveloped  buds  (or 
balanstra')  possess  properties  similar  to  those  of  the  Malicorium , and  are  used  for 
similar  purposes. 

(3096.)  The  Punicce  are  still  further  interesting,  from  their  leaves,  although 
really  without  intromarginal  veins,  and  impunctate,  shewing,  by  the  occasional 
union  of  the  venae  arcuate,  and  a few  scattered  dots,  their  approach  to  the  true 
Myrtaceee. 

(3097.)  Myrtace-e.  The  myrtles  and  their  typical  allies  are  trees  or  shrubs, 
with,  often,  angled  branches,  and  simple  exstipulate  leaves,  mostly  opposite,  but 
rarely  alternate  or  in  whorls,  as  in  some  Melaleucae.  The  costulee  are  arcuate, 
and  form  by  their  union  intromarginal  ribs  or  veins,  and  the  expansion,  for  the 
most  part  coriaceous,  is  furnished  with  numerous  dot-like  receptacles,  containing 
aromatic  essential  oils,  upon  which  the  fragrance  of  the  foliage  of  these  plants 
depends.  The  inflorescence  is  both  terminal  and  axillary,  variable  in  its  form, 
generally  aggregate,  the  blossoms  being  seldom  solitary,  but  collected  in  spikes  or 
corymbiform  panicles,  and  furnished  with  two  bracteas  at  the  base  of  each  flower. 

The  flowers  are  united  and  regular,  white  or  red,  and  occasionally  yellow,  but 
never  blue.  The  tube  of  the  calyx  is  adherent  to  the  germen,  the  limb  4-5  or  rarely 
fi-cleft,  either  persistent  or  deciduous,  and  imbricate  in  aestivation  ; sometimes  the 
lobes  are  united,  continue  closed,  and  are  circumscissile  at  the  base,  falling  off  like 
a veil  or  calyptra  on  the  expansion  of  the  flower.  The  petals  (rarely  wanting, 
when  present)  are  equal  in  number  to  the  lobes  of  the  calyx,  and  alternate  with 
them.  They  are  quincuncial  in  aestivation,  and  sometimes,  like  the  sepals,  coalesce 
and  form  a deciduous  operculum.  The  stamina,  like  the  petals,  are  perigynous, 
and  are,  when  not  indefinite,  two  or  three  times  their  number,  and  often  arranged 
in  several  series.  The  filaments  are  distinct  or  connate,  and  curved  inward  before 
flowering.  The  anthers  are  small,  ovate,  2-celled  (rarely  1-celled),  and  with  a 
longitudinal  dehiscence.  The  germen  is  inferior,  1-6-celled,  multiovulute,  and 
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with  central  trophosperms.  The  style  is  single,  and  the  stigma  in  general  simple 
and  entire,  seldom  divided. 

The  fruit  is  various,  either  dry  or  fleshy,  capsular,  baccate,  or  drupaceous, 
many-celled  and  many-seeded,  sometimes  (by  abortion)  1-celled  and  1 -seeded. 
The  seeds  are  in  general  inverted,  seldom  erect,  variable  in  form,  exalbuminous 
and  exarillate.  The  embryo  is  either  straight  or  curved,  with  its  plumula  incon- 
spicuous, its  radicle  turned  towards  the  hilum,  and  its  cotyledons  in  general  flat 
and  distinct,  but  sometimes  conferruminate  with  the  radicle,  and  forming  one 
solid  mass. 

(3098.)  Hence,  differentially  considered,  the  Myrtacea  are  aromatic  Myrtina 
with  many  stamens,  small  anthers,  and  opposite  punctate  leaves,  having  intromar- 
ginal  costulas. 

(3099.)  The  Myrtaceous  genera,  after  excluding  those  aberrant  ones  that 
form  the  following  type,  Gustaviacea,  still  appear  to  be  advantageously  dis- 
tributed into  three  subtypes,  which,  from  Chamcelaucium,  Leptospermum,  and 
Myrtus,  are  called  the  Chamcelaucida,  Leptospermidce,  and  Myrtidat. 

(3100.)  The  subtype  Chamalaucidce  contains  those  deviating  Myrtacea  in 
which  the  stamens  are  uniseriate ; the  sterile  and  fertile  ones  being  mixed,  the 
fruit  dry  and  1-celled,  and  the  ovula  erect. 

(3101.)  The  Leptospermidce  are  Myrtacea;,  with  stamens  either  free  or  poly- 
adelphous, and  the  fruit  dry  and  plurilocular. 

(3102.)  The  Myrtida  are  genuine  Myrtacea,  with  free  stamens,  and  a fleshy, 
many-celled  fruit. 

(3103.)  Cham. el  a ucidje.  Calythrix,  Darwinia,  and  their  subtypical  allies, 
are  heath-like  plants,  and  all  natives  of  New  Holland.  The  name,  Calythrix,  is 
almost  too  similar  in  sound  to  Calothrix,  one  of  the  Confervee,  for  both  to  be  ad- 
mitted in  botanical  nomenclature.  The  Darwinia  are  curious  plants,  more  curi- 
ous than  useful ; their  flowers  are  remarkable  for  being  apetalous.  Pileanthus 
is  also  interesting  from  its  buds  being  enclosed  in  a 1-leaved  involucrum,  which, 
before  their  evolution,  is  closed  on  all  sides,  but  at  length  becomes  circumcised, 
and  falls  off  like  a calyptra,  leaving  a cup-shaped  base. 

(3104.)  Leptospermidce.  Melaleuca , Astarte,  and  five  other  genera,  differ 
from  the  rest  of  the  Leptospermidce  by  having  polyadelphous  stamens  ; hence  they 
have  been  associated  in  a district  called  Melaleucea,  while  those  with  free  stamina 
are  termed  Leptospermea. 

(3105.)  Melaleucea.  Melaleuca  is  the  most  important  genus  in  this  dis- 
trict; the  others  are  chiefly  prized  as  handsome  ornamental  shrubs. 

(3100 .)  Melaleuca Leucadendron  is  the  Kai-pouti  or  Cuiau-pouti  of  the  Hindus; 
and  from  the  leaves  of  this  tree,  when  distilled,  there  is  procured  the  well  known 
essential  oil  called  cajeput.  This  oil  is  a powerful  stimulant  and  sudorific ; it  is  also 
esteemed  as  an  antispasmodic ; and  hence  has  been  long  recommended  both  ns  an 
internal  medicine  and  as  an  embrocation,  to  relieve  the  pains  of  chronic  rheuma- 
tism. An  opinion  prevailed,  on  the  arrival  of  Indian  cholera  in  Europe,  that 
cajeput  oil  was  almost  a specific  in  the  disease.  A run,  like  a run  for  gold  in  a 
mercantile  panic,  took  place  for  cajeput  oil  on  all  the  druggists  and  drug-mer- 
chants in  London ; its  price  became  exorbitantly  advanced,  and  in  an  inverse 
ratio  its  quality  diminished;  for  druggists  can  manufacture  medicine  much  more 
readily  and  safely  than  bankers  can  coin  gold.  Cajeput  is  probably  not  more 
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efficient  in  the  cure  of  cholera  than  any  other  aromatic  oil  ; but  of  this  no  satis- 
factory proof  can  be  drawn  from  the  failure  of  its  substitute  here,  which  can 
scarcely  be  called  an  adulteration,  as  much  of  it  was  probably  unconscious  of  the 
presence  even  of  a drop  of  the  veritable  drug. 

Cajeput  oil  has  the  property  of  dissolving  caoutchouc:  a decoction  of  the  leaves 
is  used  in  China  as  a tonic,  and  the  bark  of  the  tree  is  said  to  be  serviceable  in 
caulking  boats  and  roofing  houses. 

(3107.)  The  leaves  of  M.  genistifolia  are  employed  in  New  Holland  as  a sub- 
stitute for  tea. 

(3108.)  Eudesmia  tetragona,  the  only  species  in  the  genus,  is  remarkable  for 
the  petals  cohering  by  their  edges  and  becoming  circumcised  at  their  bases,  thus 
forming  an  operculum  ; while  the  calyx,  which  is  operculate  in  Eucalyptus,  has 
its  sepals  here  in  their  regular  condition. 

(3109.)  Leptospermecc.  The  Eucalypti  have  received  their  generic  name 
from  the  perianth  having  its  pieces  concrete,  and  from  the’circumscissile  separa- 
tion of  the  limb  from  the  tube,  forming  an  operculum  or  calyptra.  The  petals 
are  here  said  to  be  absent,  but  as  in  some  genera  the  operculum,  according  to  the 
observations  of  Dr.  Brown,  is  double,  both  calyx  and  corolla  are  not  improbably 
blended  together. 

(3110.)  The  Eucalypti  abound  in  an  aromatic  essential  oil  which  in  its  quali- 
ties is  said  to  resemble  cajeput.  E.  resinifera  yields  an  astringent  gum-resin 
resembling  kino,  for  which  it  has  been  substituted  in  medicine,  and  it  is  affirmed 
to  be  equally  efficacious  as  an  astringent.  Other  species  abound  in  tanning ; and 
a manufactory  has  been  established  in  Van  Diemen’s  Land  for  the  purpose  of 
extracting  the  active  principles.  Some  of  the  extract,  imported  into  England, 
is  said  to  be  twice  as  powerful  as  oak-bark  in  the  conversion  of  skins  into 
leather. 

(3111.)  The  heart- wood  of  Metrusideros,  as  the  name  imports,  is  very  hard, 
almost  as  hard  as  iron.  The  timber  of  M.  vera  is  hence  called  iron-wood,  and 
the  Chinese  make  anchors  and  rudders  of  it.  The  bark  is  said  to  be  astringent, 
and  to  be  useful  in  cases  of  diarrhoea,  and  wherever  styptics  are  indicated.  M.  (or 
Angophora)  costata  is  reported  to  exude  a gum-resin  when  its  trunk  is  wounded, 
which  in  New  Holland  is  called  gum-arabic. 

(3112.)  Leptospermum  scoparium  is  the  “ tea-plant”  of  Captain  Cook,  which 
proved  so  beneficial  to  the  crews  of  that  adventurous  circumnavigator’s  ships,  when 
the  scurvy  prevailed  amongst  them,  during  his  lengthened  voyages.  The  leaves 
and  twig-tops  have  an  agreeable  bitter  taste  and  pleasant  smell  when  fresh,  both 
which,  however,  are  lost  by  drying.  The  infusion  when  very  strong  proves 
emetic,  in  the  same  manner  as  too  strong  green  tea,  but,  when  made  of  a moderate 
strength,  it  is  wholesome  and  refreshing.  The  leaves  of  this  plant  have  been 
also  mixed  with  spruce-tops,  in  the  manufacture  of  spruce- beer,  to  render  it 
more  palatable. 

(3113.)  Myrtidm.  The  Myrtle,  the  Allspice,  and  the  Clove,  with  the  Guavas, 
Rose-apples,  and  other  highly  aromatic  or  agreeable  fruits,  are  included  in 
this  subtype,  none  of  which  are  known  to  be  possessed  of  any  deleterious  pro- 
perties. 

(3114.)  Sonneratia  is  a deviating  genus,  for  its  leaves,  although  opposite,  are 
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unpunctate  and  nearly  veinless  ; and  in  one  species  (S.  apetala ) the  corolla  is 
abortive. 

(3115.)  The  Pali llo  of  Peru  is  the  Cumpomanesia  linearifolia  : it  is  cultivated 
by  the  Peruvians  for  the  sake  of  its  fruit,  which  resembles  the  guava ; and  an  allied 
species  or  a variety  of  the  preceding  is  much  esteemed  in  New  Grenada,  where  it 
is  called  Guyavo  di  Anselmo. 

(3116.)  Psidium  (tpiSiov),  an  ancient  name  of  the  pomegranate,  is  now  given 
to  the  guava,  to  which  it  has  some  resemblance.  In  the  West  Indies  the  guavas 
are  eaten  with  avidity  both  by  natives  and  Europeans.  They  have  a fragrant  but 
peculiar  odour,  and  very  sapid  taste ; they  are  served  both  raw  and  made  into 
jellies,  and  the  better  sorts  are  vaunted  as  delicious.  P.  pyriferum  is  the  com- 
mon guava,  but  its  flavour  is  inferior  to  P.  Guiniense  and  P.  Cattleianum.  The 
fruit  of  other  species  is  eaten,  such  as  P.  polycarpon  and  pomiferuun  ; the  former 
is  delicate,  but  the  latter  too  astringent  to  be  agreeable.  It  is  however  considered 
a good  stomachic.  The  fruit  of  P.  montanum  is  small  and  acid ; it  has  the  smell 
of  bitter  almonds  ; and  hence  it  has  been  called  Almandron  : its  wood,  which  is 
of  a dark  colour,  and  finely  curled  in  the  grain,  takes  a fine  polish,  and  is  easily 
worked,  it  is  hence  much  esteemed  for  many  ornamental  purposes. 

(3117.)  The  clove  ( Ca.ryophyllus  aromaticus ),  is  a native  of  the  Moluccas, 
and  of  other  islands  in  the  Chinese  Sea,  from  which  the  plants  have  been  trans- 
ported to  several  parts  of  either  India,  China,  Persia,  and  Arabia;  but  their 
profitable  culture  seems  confined  to  a limited  range  of  climate,  as  even  in  some 
of  the  larger  islands  near  the  Moluccas,  and  in  Cochin-China,  the  aroma  is 
lessened,  and  in  many  places  the  clove  ceases  to  be  a spice ; for,  although  it  may 
be  grown,  it  is  tasteless.  Cloves  have  been  brought  to  the  European  markets 
for  upwards  of  2000  years,  but  it  is  little  more  than  three  centuries  since  we 
were  in  utter  ignorance  of  the  countries  in  which  they  grow : for,  previous  to  the 
discovery  of  the  Moluccas  by  the  Portuguese,  in  1511,  Europe  was  supplied  with 
this  and  other  Oriental  spices  from  the  Levant,  the  Asiatic  merchants  conveying 
them  to  the  ports  of  the  Mediterranean  from  the  interior  of  that  vast  continent. 

(3118.)  It  is  thought  that  the  ancient  Greeks  and  Romans  were  unacquainted 
with  the  clove,  although  it  has  been  known  in  Arabia  from  immemorial  ages. 
The  argument  derived  from  the  supposed  Greek  origin  of  its  name  Caryophyllus, 
[from  Kapva  <f>vWov],  thus  indicating  that  it  is  a leafy  nut,  is  more  ingenious 
than  convincing ; for  the  Arabs  call  the  plant  Qarumfel,  and  it  is  mentioned  both 
by  Serapion  and  Avicenna  as  the  Carunfel  and  Carumfel  bellum,  of  which 
Caryopbyllus  is  a corruption,  not  more  altered  than  words  frequently  are  on  their 
translation  from  one  language  to  another.  The  Dutch,  who  soon  dispossessed 
the  Portuguese  of  the  Moluccas,  called  this  spice  Naghel,  from  its  nail-like 
form ; the  French  call  it  Clou,  and  the  Spaniards  Clavo,  whence  our  clove. 

The  Dutch  pursued  a similar  policy  with  regard  to  the  clove  as  with  the 
nutmeg  and  other  spices,  endeavouring  to  restrict  their  growth  to  Amboyna, 
destroying  the  trees  in  the  neighbouring  islands,  and  regulating  their  number 
by  legal  enactments ; at  one  time  compelling  the  inhabitants  to  plant  fresh 
trees  as  in  1720,  to  bring  up  the  number  in  one  small  island  to  500,000,  which 
yielded  on  an  average  a million  lbs.  of  cloves  per  annum ; and  at  another,  as  in 
1700,  1773,  and  1775,  when,  from  the  previous  encouragement,  the  clove  plan- 
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tations  were  greatly  extended,  and  the  market  value  of  the  spice  reduced, 
ordering  them  to  be  cut  down,  so  that  at  one  of  these  fellings  upwards  of  50,000 
trees  were  destroyed.  The  natives  of  Amboyna,  as  long  as  the  decimations 
were  confined  to  the  plantations,  looked  on  the  proceedings  of  the  Dutch  with 
indifl'erence ; but  they  had  a custom  of  planting  a clove-tree,  which  they  called 
u Tatanamang , at  the  birth  of  each  child,  whereby  a rude  register  was  kept 
of  their  respective  ages.  And  when  in  1775,  besides  50,000  plantation-trees, 
nearly  25,000  Tatanamangs  were  cut  down,  a general  insurrection  took  place, 
which  with  much  difficulty  was  quelled  ; and  so  little  did  the  Dutch  enter  into  the 
feelings  of  the  people  over  whom  they  ruled,  that  these  ebullitions  of  popular 
feeling  were  stigmatized  by  the  writers  as  a base  and  wicked  spirit  of  disobedience ; 
and  Valentyn  even  ventures  to  say,  “It  would  have  been  better,  if  instead  of 
extirpating  their  trees  alone,  we  had  at  the  same  time  exterminated  this  revengeful 
and  sanguinary  nation.”  The  average  annual  crop  of  cloves  is,  from  each  tree, 
2 or  2J  lbs. ; but  a fine  tree  has  been  known  to  yield  125  lbs.  of  this  spice  in  a 
single  season  ; and  as  5000  cloves  only  weigh  one  pound,  there  must  have  been 
at  least  625,000  flowers  upon  this  single  tree. 

(3119.)  Every  part  of  the  clove  plant  abounds  with  aromatic  oil,  but  it  is  most 
fragrant  and  plentiful  in  the  unexpanded  flower-buds,  which  are  the  cloves  of 
commerce. 

The  clove  is  a very  powerful  and  stimulating  aromatic,  and  these  properties 
depend  upon  the  essential  oil  that  it  contains.  This  oil  is  so  abundant  that  it 
may  be  expressed  from  the  fresh  buds,  but  is  usually  procured  by  distillation.  It 
is  one  of  the  very  few  essential  oils  that  is  specifically  heavier  than  water.  It  is 
from  its  value  often  adulterated,  and  at  one  time  the  fraud  was  common  of  ex- 
tracting part  of  the  oil  from  the  cloves,  and  then  sending  them  into  the  market 
mixed  with  various  quantities  of  the  uninjured  spice.  Cloves  are  remarkable  for 
Iheir  power  of  absorbing  moisture,  and  cunning  traders  put  the  bulk  of  spice, 
when  any  quantity  is  ordered,  near  a vessel  of  water,  and,  as  they  are  sold  by 
weight,  a very  considerable  addition  is  made  surreptitiously  to  the  actual  quantity 
of  the  spice.  The  clove  tree,  when  growing,  absorbs  moisture  most  greedily, 
both  from  the  soil  and  atmosphere ; even  to  such  au  extent,  that  it  is  said  no 
herbage  is  found  beneath  its  shade ; such,  at  any  rate,  is  the  physiological  ex- 
planation of  the  fact ; but  superstition  and  ignorance  would  give  another  account. 

(3120.)  Myrtus  having  become  by  modern  discoveries  a most  unwieldy  genus, 
it  has  been  subdivided  into  several  groups,  which  are  named  Jossinia,  Eugenia, 
Pimento,  Myrtus,  Myrcia,  &c.,  but  their  generic  distinctions  are  not  universally 
acknowledged. 

'1  he  fruit  of  ti.  Jossinia  is  eatable,  but  not  so  much  esteemed  as  that  of  many 
species  of  Eugenia,  some  of  which,  such  as  E.Djouat,Michellii,andPseudo-psidium, 
are  said  to  have  an  exquisite  fragrance  and  delicious  flavour.  E.  dysenterica, 
Cheken,  racemosa,  and  acutangula,  are  valuable  aromatic  astringents,  and  are 
serviceable  in  cases  of  diarrhoea  and  dysentery. 

(3121.)  The  Eugenia,  are  remarkable  for  having  their  seed-lobes  conferru- 
miuate;  and  to  such  an  extent  does  the  union  oftentimes  take  place,  that 
various  species,  such  as  crassifolia,  E.  Egensis,  Kunthiana,  Ludibanda, 
sessilifolia,  and  verruculuso,  are  pseudo-monocotyledons. 

(3122.)  The  allspice  or  pimento,  once  considered  a species  of  Myrtus,  and 
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subsequently  of  Eugenia,  is  by  some  persons  generically  distinguished  Irom  both, 
and  called  Pimenta  vulgaris,  instead  of  Myrtus,  or  Eugenia  Pimenta. 

The  berries,  when  intended  to  be  used  as  spice,  should  be  gathered  as  soon  as 
the  flowers  have  fallen,  and  not  be  allowed  to  ripen,  for  when  mature,  they 
become  soft  and  tasteless. 

Pimento  berries  have  a commingled  taste  of  cloves,  cinnamon,  and  nutmegs ; 
and  hence  their  common  name  of  allspice.  The  oil  of  pimento  is  powerfully 
aromatic  and  carminative,  and  may  be  substituted  in  medicine  for  those  which 
are  more  costly.  Some  persons  think  it  nearly  equal  to  the  oil  of  cloves. 

(3123.)  The  myrtles  (myrti)  are  distributed  into  two  subgenera,  the  one 
called  Leucomyrtus,  contains  all  the  species  which  have  white  flowers ; and  the 


other  named,  Uhodomyrtus , the  remainder  that  have  red  ones. 

Myrtus  communis,  the  common  myrtle,  is,  like  the  rest  of  the  genus,  aromatic 
and  astringent,  and  it  was  once  used  in  medicine.  In  many  parts  of  Greece, 
Italy,  and  Provence,  the  bark  is  used  for  tanning.  Myrtle  buds  and  berries  were 


Myrtus  Communis. 


eaten  as  spices  by  the  ancients,  and  they  are  still  used  in  Tuscany  instead  of 
pepper.  The  Tuscans  also  prepare  a sort  of  myrtle-wine,  which  they  call  Myr- 
tidanum.  The  distilled  water  of  myrtle-flowers  is  that  very  agreeable  perfume 
known  in  France  under  the  name  of  ‘ Eau  d’Ange.’ 

In  Chili,  the  natives  make  a very  good  drink  with  the  expressed  juice  of  the 
berries  of  M.  Ugni ; and  on  the  banks  of  the  Orinoco,  a decoction  of  the  root  of 
M.  salutaris  is  used  as  a styptic;  as  is  also  that  of  M.  multiflora,  in  Chili  and 
Peru.  But,  notwithstanding  their  acknowledged  astringent  properties,  the  myrtles 
are  seldom  used  medicinally,  and  they  are  only  cultivated  in  modern  times  as 
ornamental  plants. 

(3124.)  Myrcia,  a surname  of  Venus,  to  whom  the  myrtle  as  well  as  the  rose 
were  consecrated  in  mythology,  includes  numerous  species  that  are  closely  allied 
to  the  myrti,  and  indeed  scarcely  can  be  esteemed  generically  distinct. 

M.  pimentoides  is  a fragrant  plant,  and  its  leaves,  buds,  and  berries,  have  some- 
thing the  smell  and  taste  of  allspice. 

M.  acris  is  the  wild  clove  of  Jamaica;  its  leaves,  (lowers,  and  fruit,  are  all  highly 
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aromatic,  and  are  frequently  used  as  condiments  in  cookery.  The  wood  of  this 
tree  is  hard  and  heavy,  and  is  esteemed  for  mill-cogs. 

(3125.)  Calyptranthes,  like  Eucalyptus,  is  remarkable  for  having  the 
perianth  circumcised,  so  that,  although  entire  before  flowering,  the  limb  during 
the  development  of  the  bud  becomes  separated  from  the  tube,  and  forms  a lateral 
deciduous  operculum.  The  petals  likewise  are  reduced  in  number  and  in  size, 
and  sometimes  altogether  wanting.  The  ilow-er-buds  of  C.  aromatica  are  highly 
fragrant,  and  are  used  in  Brazil  as  a substitute  for  cloves.  Its  bark  is  also  aro- 
matic and  bitter,  and  has  been  imported  into  Europe  under  the  name  of  clove- 
canella. 

(3126.)  The  Java  plum  is  the  fruit  of  Calyptranthes,  or  Syzigium  Jam- 
bolanum  ; when  ripe  it  is  black  and  sweet,  about  the  size  of  a plum,  and  is  much 
esteemed  in  Java,  the  Isle  of  France,  and  other  parts  of  the  East,  where  it  forms 
a commercial  commodity  of  considerable  importance. 

In  the  Syzigia  the  operculum  is  formed  as  in  Eudesmia  by  the  cohesion  and 
circumcision  of  the  petals,  and  not  of  the  sepals,  as  in  Calyptranthes  and 
Eucalyptus. 

(3127.)  The  rose-apple,  or  Jamsorade,  is  the  Schambu  of  the  Malays,  of 
which  name  Jambosaisthe  Latinized  transformation.  The  Jambosee  are  culti- 
vated in  the  East  Indies  for  the  sake  of  their  fruit,  which  is  eatable,  in  all  the 
species,  and  in  some  the  flavour  is  excellent.  The  common  Jamsorade 
( J.  vulgaris)  tastes  like  a Brussels  apricot ; and  J.  Malaccensis,  which  is  plen- 
tiful in  most  of  the  islands  of  the  South  Sea,  has  a fleshy  agreeable  fruit,  almost 
as  fragrant  as  a rose. 

(3128.)  The  Brazilian  Jaboticabeiros  is  also  said  to  be  a most  delicious  fruit; 
it  is  brought  from  the  forests  to  the  towms  of  St.  Paul  and  Tejuco ; but  it  is  not 
at  present  knowm  to  which  genus  of  the  My  rt  ace  a,  it  belongs. 

(3129.)  Gustaviacea:.  Barringtonia  and  Lecythis  are  the  normal  genera 
of  two  small  subtypes,  which  are  included  by  Jussieu  in  his  Myrtacece  ; but  the 
latter  is  separated  by  most  other  writers  ; and  the  former,  although  left  along 
with  the  Myrtacece  by  Don  and  Lindley,  is  acknowledged  to  be  a non- 
conforming  group.  Hence,  these  two  subtypes,  which  differ  from  the  Myrtacece 
in  having  alternate  impunctate  leaves,  are  here  associated  to  form  the  proximate 
type. 

(3130.)  The  Gustaviacece  are  trees  in  general  of  a large  size,  with  entire 
simple,  alternate,  impunctate  leaves,  (seldom  nearly  opposite  or  whorled,)  and 
with  mostly  serrated  edges,  and  stipulae  none,  or  very  small  and  caducous ; the 
inflorescence  is  terminal  or  axillary,  sometimes  solitary,  but  is  chiefly  racemose 
or  paniculate ; and  the  flowers  are  united,  large,  and  shewy. 

The  calyx  is  adnate  to  the  germen,  2-6  sepaled,  with  often  an  urceolate  tube 
and  divided  limb,  the  lobes  being  either  valvate  or  imbricate  in  aestivation.  The 
petals  are  from  4-6,  sometimes  coherent  at  the  base,  and  imbricate  in  asstivation  ; 
the  stamens  are  numerous,  perigynous,  or  subepigynous,  and  connected  by  their 
filaments.  The  ovarium  is  inferior,  2-6  or  many  celled;  the  ovules  indefinite, 
the  placenta  central,  the  style  single,  and  the  stigma  simple. 

1 he  fruit  is  either  baccate  or  dry,  and  when  dehiscent  opens  transversely; 
the  cells  are  many,  the  seeds  several  and  exalbuminous.  Tile  albumen  is  some- 
times undivided,  and  at  others  exhibits  two  large  fleshy  or  leafy  cotyledous. 
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occasionally  folded  on  the  radicle,  which  is  near  the  hilum ; and  the  plumula  is 
inconspicuous. 

(3131.)  Hence,  differentially  considered,  the  Gustaviacetz  are  impunctate 
Myrtintz,  with  alternate  leaves  and  intromarginal  costuhe. 

(3132.)  The  genera  thus  associated  by  their  aberrations  from  the  true  Myrta- 
cea,  and  their  approach  to  the  Memecylacece  and  Melastomucetz,  are  distributable 
into  two  subtypes,  the  Barringtonidte  and  Lecythidce. 

(3133.)  The  Barringtonidte  (or  Barringtonitz)  differ  from  the  Lecythidce  by 
having  the  corolla  apopetalous,  the  perigynous  stamens  slightly  monadelphous, 
the  fruit  valveless,  and  the  cotyledons  large  and  fleshy. 

(3134.)  While  in  the  Lecythidtz  (or  Lecythidece)  the  corolla  is  catapetalous, 
the  stamens  subepigynous,  and  often  connected  into  a monadelphous  ring  pro- 
duced on  one  side  into  a petaloid  hood.  The  fruit  also  is  a woody  capsule  dehis- 
cing transversely,  and  the  leafy  cotyledons  are  plaited,  and  sometimes  folded  on 
the  radicle. 

(3135.)  Barringtonjd m.  The  Barringtonitz  ure  noble  trees,  natives  of 
Java,  China,  Sumatra,  and  other  tropical  countries.  The  flowers  are  splendid, 
and  their  seeds,  like  some  of  the  Myrtacere,  are  remarkable  for  being  pseudo- 
monocotyledonous,  i.  e.  having  their  lobes  conferruminate.  B.  speciosa,  which 
is  the  Coutou  of  Tahiti,  has  oily  cotyledons,  and  from  them  an  oil  fit  for  illumi- 
nation is  obtained  by  expression.  The  seeds  are  also  used  in  Tahiti  to  intoxi- 
cate fish. 

(3136.)  Gustavia  speciosa,  the  Chupa  of  New  Granada,  is  a very  curious 
plant,  on  account  of  its  power  of  dyeing  the  skin  of  persons  who  feed  upon  its 
fruit.  For  “by  eating  it  the  body  becomes  yellow,  and,  according  to  Humboldt 
and  Bonpland,  after  it  remains  twenty-four  or  forty-eight  hours,  nothing  can 
erase  the  colour.”  (How.) 

The  wood  of  G.  augusta  and  urceolata  is  remarkable  for  its  fetor  ; and  hence 
it  is  of  little  value  as  timber  for  domestic  use. 

(2137.)  Glaphyria  nitida  is  an  elegant  tree  belonging  to  this  section,  but  to 
which  type  is  not  absolutely  determined.  It  is  “ the  tree  of  long  life,’’  the  Kayo 
Umur  Panjang  of  the  Malays,  probably  so  called  from  its  flourishing  at  elevations 
where  the  other  denizens  of  the  forest  have  ceased  to  exist.  In  Bencoolen  its 
leaves  are  used  as  a substitute  for  tea ; and  it  is  there  known  to  the  natives  by 
the  name  of  the  tea-plant. 

(3138.)  Lecythidje.  The  fruit  of  Lecythis  is  a large  pyxidium,  as  big  as  a 
child’s  head,  and,  with  its  operculum,  something  resembles  an  oil-jar,  whence  the 
generic  name.  L.  ollaria  is  the  greater,  and  L.  minor  the  lesser,  cannon-ball 
trees  of  Cumana ; the  former  is  one  of  the  most  gigantic  trees  in  the  ancient 
forests  of  Brazil,  where  it  is  called  the  Sapucaya.  The  seeds  of  all  the  species 
are  esculent,  and  they  are  eaten  like  chesnuts  either  raw  or  roasted,  but  after  they 
are  swallowed  they  leave  an  unpleasant  bitter  taste  in  the  mouth.  Monkeys  are, 
however,  more  fond  of  them  than  men,  and  hence  the  large  seed-vessel  full  of 
seeds  has  been  called  the  “ monkey’s  porridge-pot.” 

(3139.)  The  seeds  of  L.  grandijtora  are  very  palatable,  and  do  not  leave  the 
unpleasant  bitter  aftertaste,  so  disagreeable  in  L.  ollaria,  and  those  of  L.  Za- 
bncajo  are  said  to  be  preferable  to  almonds. 

The  layers  of  liber  in  the  bark  of  L.  ollaria  are  easily  separable  from  each 
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otber,  and,  when  well  separated  by  beating,  they  resemble  fine  thin  satiny  paper, 
The  Indians  cut  these  strata  in  pieces  to  wrap  their  cigars  in ; and  Poiteau 
says  he  has  counted  1 1 0 coatings  in  one  piece.  The  bark  of  this  tree  is  astrin- 
gent, and  serves  to  make  ink. 

The  true  cannon-ball  trees  are  species  of  Couroupita,  the  fruit  of  which  is  as 
large  as  in  Lecjthis,  but  the  operculum  is  not  separable.  The  seeds  are  invested 
with  a soft  juicy  pulp  which  is  eatable  : it  has  an  acid  and  rather  pleasant  flavour, 
and  the  negroes  in  Guiana  are  said  to  be  very  fond  of  it. 

(3140.)  The  flowers  of  L.  Guianensis  are  flesh-coloured,  but  when  torn  the 
lacerated  parts  become  blue  on  exposure  to  the  air. 

The  bark  of  Couratari  Guianensis,  which  is  the  maou  of  Guiana,  is  so  very 
tough  and  fibrous,  that  it  is  made  into  cordage  by  the  natives. 

(3141.)  The  Para  or  Brazil  nuts,  now  so  common  in  the  London  shops,  are 
the  seeds  of  a noble  tree  called  Bertholetia  excelsa,  in  honour  of  Bertholet,  the 
celebrated  chemist.  The  trunk  of  this  tree  varies  from  100  to  150  feet  in  height, 
and  its  lruit,  which  is  as  large  as  a cannon-ball  or  a man’s  head,  is  closely  packed 
full  of  triangular  seeds.  These  seeds  have  a nutty  flavour,  and  contain  a bland 
oil,  which  has  been  expressed  for  table  use. 

(3142.)  Memecvlaceje.  Memecylon,  Scutula,  and  Mouriria,  are  associated 
to  form  this  small  type,  which  is  in  various  ways  connected  both  with  the  Gus- 
taviace<e  and  Myrtacea,  which  precede,  and  the  Melastomacece  which  follow ; 
agreeing  with  the  two  lormer  in  their  unicostate  leaves,  and  with  the  two  latter 
in  having  them  impunctate.  There  are  other  affinities  also  indicated  by  their 
structure,  as  they  have  the  peculiar  long  inflexed  anthers  of  the  Melastomacece , 
and  the  convolute  foliaceous  cotyledons  of  Granatidee.  It  is  also  allied  to 
the.  Alangidce  of  the  Combretacece  in  the  succeeding  section. 

(3143.)  The  Memecylaceee  are  shrubs  with  roundish  or  subtetragonal  branches, 
and  opposite,  simple,  entire,  unicostate,  impunctate,  exstipulate  leaves,  rarely 

3- ribbed,  and  the  petiole  slender. 

1 he  inflorescence  is  axillary,  pedicellate,  either  solitary  or  fasciculate,  and  the 
flowers  are  regular  and  united.  The  calyx  is  superior  or  adnate  to  the  germen, 
the  tube  ovate  or  subglobose,  the  limb  4-5-lobed  or  toothed,  or  nearly  entire,  ex- 
panded and  persistent.  The  corolla  is  apopetalous  and  perigynous,  the  petals 

4- 5,  exserted  from  the  faux  of  the  calyx,  and  alternate,  with  its  lobes  contorted 
in  .estivation,  and  deciduous.  The  stamens  are  perigynous,  exserted  with  the 
petals,  and  double  their  number,  (8-10.)  The  filaments  are  free,  the  anthers 
2-celled,  long,  incumbent,  and  incurved,  and  dehiscing  either  by  chinks  or  pores. 
The  germen  is  2-4,  rarely  3-celled,  the  locules  1-2  ovuled,  the  style  single  and 
filiform,  and  the  stigma  simple. 

The  fruit  is  baccate  or  subdrupaceous,  crowned  by  the  persistent  limb  of  the 
calyx,  indehiscent,  2-4-celled,  or  by  abortion  1 -celled,  and  the  cells  1 -seeded. 
The  seeds  are  exalbuminous,  the  radicle  straight  and  superior,  and  the  cot}’ledons 
foliaceous  and  convolute. 

(3144.)  Hence,  differentially  considered,  the  Memecylacece  are  unicostate  im- 
punctate Myrtince,  with  definite  stamens,  long  inflexed  anthers,  and  convolute 
foliaceous  cotyledons. 

(3145.)  Memecylon,  and  its  allies,  are  in  ter- tropical  plants,  growing  in  the 
hottest  parts  ol  the  East  and  West  Indies,  and  of  their  properties  there  is  very 
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little  known,  excepting  that  some,  as  the  M.  edulc,  bear  pulpy  fruits,  which  are 
eaten  by  the  natives  on  the  Coromandel  Coast,  notwithstanding  they  are  too  as- 
tringent to  be  pleasant  food. 

(3146.)  It  is  probable  that  hereafter  Mouriria  will  be  more  than  generically 
distinguished  from  Memecylon , and  considered  the  normal  genus  of  a new  sub- 
type,  for  it  approximates  in  its  structure  as  much  to  the  Myrtacea  as  Memecylon 
does  to  the  Melastomacece.  Thus,  in  the  former,  the  leaves  are  unicostate  and 
penninerved,  while  in  the  latter  they  occasionally  become  3-ribbed.  Hence,  as  a 
transitional  group,  the  Memecylacea  are  peculiarly  interesting. 

(3147.)  The  timber  of  the  Mouriria, , especially  of  M.  Myrlilloides,  is  tough, 
hard,  and  heavy ; M.  Guiana  is  called  silver-wood,  and  is  used  in  the  manufacture 
of  looms,  oars,  knife-handles,  &c. 

(3148.)  Melastomace.e.  The  numerous  genera  included  in  this  type  form 
a distinctly  characterized  and  very  natural  association.  They  are  trees  or  shrubs, 
rarely  herbaceous  plants,  with  nodoso-articulated  and  often  angled  branches, 
with  opposite,  simple,  in  general  entire,  impunctate,  3-  (or  more)  ribbed  leaves, 
destitute  of  stipules. 

The  inflorescence  is  terminal,  usually  in  thyrsiform  panicles,  seldom  solitary ; 
and  the  flowers  are  regular  and  united. 

The  calyx  is  more  or  less  adherent  to  the  angles  of  thegermen,  but  not  cohering 
with  its  sides,  and  thus  it  forms  a number  of  cavities,  within  which  the  incurved 
anthers  remain  during  aestivation.  The  tube  of  the  calyx  is  urceolate,  campanu- 
late,  or  oblong,  and  persistent;  the  limb  4-6  or  more,  commonly  5-cleft,  seldom 
entire,  and  either  persistent  or  circumscissile,  and  deciduous.  The  torus  is 
expanded  into  a disk,  which  lines  the  calyx.  The  corolla  is  apopetalous  and 
perigynous,  the  petals  equal  in  number  to  the  lobes  of  the  calyx,  alternate  with 
them  and  exserted  from  their  base,  or  from  the  edge  of  the  disk,  contorted  in 
•estivation,  and  deciduous.  The  fertile  stamens  are  equal  in  number  to  the  petals, 
exserted  with  them,  and  alternate  with  the  lobes  of  the  calyx.  In  addition  to 
these  there  is  usually  found  an  additional  series  of  barren  stamens,  which  are 
opposite  the  sepals.  The  filaments  are  free,  and  incurved  during  aestivation. 
The  anthers  are  terminal,  elongated,  pendulous  during  aestivation,  and  rostrate, 
being  lengthened  out  in  various  ways.  The  dehiscence  is  usually  by  2 pores  at 
the  apex,  but  sometimes  by  longitudinal  chinks.  The  ovary  is  coherent  at. 
Intervals  with  the  tube  of  the  calyx,  formed  of  as  many  carpels  (seldom  less)  than 
there  are  petals,  hence  from  2-6-celled.  The  trophosperms  are  central,  attached 
to  a column,  and  many-ovuled,  the  style  single,  and  the  stigma  capitate  or  simple. 

The  fruit  is  either  dry  and  distinct  from  the  calyx,  or  succulent  and  coherent 
with  it : occasionally  dehiscent,  and  then  bursting  through  the  valves,  which  are 
septiferous.  The  cells  are  several,  the  seeds  innumerable,  small,  subsessile,  with 
brittle  smooth  testae,  a well-marked  raphe  or  some  kind  of  appendage,  and  a mem- 
branous tegmen.  The  embryo  is  exalbuminous,  and  either  variously  curved  with 
unequal  cotyledons,  or  nearly  straight  with  the  seed-lobes,  similar  in  size. 

(3149.)  Hence,  selecting  the  chief  difl'erential  characters,  the  Melastomacea 
are  Myrtina,  with  definite  stamens,  long  inflexed  nnthers,  concrete  carpella,  in- 
definite seeds,  andtri-  or  pluri- costate,  impunctate,  opposite  leaves. 

(3150.)  The  difl'erential  characters  of  the  MelastomaCeae  are  so  exclusive,  that, 
as  De  Candolle  observes,  notwithstanding  the  family  was  formed  when  few  genera 
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were  known,  und  numerous  subsequent  additions  have  been  made,  they  have  all 
been  strictly  correct,  and  “ no  one  has  ever  thought,  as  too  frequently  has 
been  the  case  with  other  orders,  either  of  putting  any  part  of  it  into  any  other 
group,  or  even  of  introducing  into  it  the  genera  that  do  not  rightly  belong  to  it.” 
Still,  exclusive  as  it  is,  there  have  lately  been  examined  some  slightly  deviating 
genera  that  establish  its  connexion  with  surrounding  types.  Thus  in  the  remark- 
able genus  Sonerila,  the  parts  of  fructification  have  a ternary  disposition,  and 
the  leaves  in  some  of  its  species  not  ribbed,  while  in  others  they  are  unequal 
in  size,  one  being  small  as  if  tending  to  abortion,  or  an  alternate  arrangement,  as 
in  some  of  the  Melaleuca,  and  Rhexia  Jussiaoides : and  furthermore,  Diplo- 
genea  has  traces  of  the  resinous  dots  characteristic  of  Myrtaceoe,  and  several 
genera  are  now  known  in  which  the  ovarium  is  superior,  as  in  the  Punicacea. 

(3151.)  De  Candolle  separates  the  Melastomaceas  into  two  subtypical  groups, 
which  are  distinguished  by  the  dehiscence  of  the  anthers. 

(3152.)  In  the  Melastomida.  the  anthers  dehisce  by  apicial  pores. 

(3153.)  In  the  Charianthidce  the  dehiscence  takes  place  by  longitudinal 
chinks. 

(3154.)  The  coincidence  is  peculiar,  that  this  group,  like  Proteacea,  being 
large  and  very  natural,  containing  above  eighty  genera  and  several  hundred  species, 
should  also,  like  it,  contain  plants  which,  although  innoxious,  are  of  very  little 
importance  either  as  food,  as  medicines  in  the  arts,  or  domestic  economy,  and  yet 
that  they  should  in  a similar  manner  have  been  dedicated  to  some  of  the  most 
distinguished  naturalists  of  past  and  present  times.  Such,  for  example,  as 
the  genera  Davya , Lavoisiera,  Cambessediu,  Marcetia,  Tschudya,  Huberia,  and 
Marumi  a ; besides  Graffensiedia,  Macuiria,  Bueguetia,  Bertotonia,  Meisneria, 
Spennera,  Comolia,  Ernestiu,  Osbeckia,  Rousseauxia,  Leandria,  Clidemia, 
Ossaa,  Sagrcea,  Larea,  Miconia,  Blakea,  Ewyckia,  and  Trembleya,  with  its 
subgenera  Abra/tamia  and  Jaculbia,  dedicated  to  the  two  naturalists  of  that 
name. 

(3155.)  The  Melastomace*  are  all  of  them  innoxious  plants,  a slight  degree  of 
astririgency  is  their  prevailing  quality,  and  some  of  them,  especially  the  baccate 
Melastomee,  bear  eatable  fruits  about  the  size  of  gooseberries,  containing  a very 
black  juicy  pulp,  that  stains  both  the  lips  and  teeth  of  those  who  eat  them  ; and 
hence  the  generic  name,  Melastoma  or  black-mouth.  This  juice  is  sometimes, 
as  in  M.  Tocaco  or  Tocaco  Guianensis,  of  so  intense  a black  as  to  be  used  instead 
of  ink.  A decoction  of  M.  alatum  is  used  in  Guiana  as  a lotion  to  cleanse  old 
ulcers.  The  fruit  of  M.  Guianense,  spicatum,  succosum,  flavesceus,  and  arbo- 
rescens,  are  all  esculent.  rJ’he  flowers  of  M.  grandiftorum  are  esteemed  as  a 
pectoral  medicine : and  the  leaves  of  M.  lavigatum  are  used  as  poultices  to 
punctured  wounds.  From  the  down  of  the  leaves  of  M.  holosericeum  a kind  of 
Amadou  is  prepared  called  Yesca  of  Panama,  of  which  large  quantities  are 
transported  to  Havannah  as  a profitable  article  of  commerce.  The  leaves,  and 
indeed  all  parts  of  M.  parviflorum  and  M.  longifolium,  afford  a black  dye,  and,  as 
well  as  those  of  M.  Malabathricum',  are  used  for  dyeing  cottons.  The  leaves  of 
the  latter  species  being  astringent  are  said  by  Horsefield  to  be  employed  as  u 
remedy  in  India  for  dysentery  and  other  morbid  fluxes.  The  leaves  of  M.  T/ua- 
zans  are  used  at  Popayan  instead  of  tea ; they  are  aromatic,  and  are  said  to  form  a 
beverage  preferable  to  that  all'orded  by  the  China  tea-plant.  This  shrub  is  hardy, 
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and  might  be  cultivated  in  many  parts  of  Europe.  Martius  informs  us  that,  in 
Brazil,  the  name  oi  Onniama  Pecerica  is  given  to  several  of  the  Melastomas, 
the  juice  of  whose  berries,  when  fermented,  produce  wine  and  vinegar,  according 
to  the  extent  to  which  the  process  is  carried. 

T he  Macaco-wood  of  commerce  is  the  wood  of  Tococa  Guianensis,  the  fruit  of 
which  is  considered  an  agreeable  food  by  man,  and  very  much  relished  by  mon- 
kies ; and  its  juice,  as  already  mentioned,  is  so  black  as  to  be  substituted  for  ordi- 
nary ink.  The  fruit  of  Blakea  tripKnervis  is  yellow,  and  by  most  persons 
thought  not  only  eatable  but  pleasant. 

ONAGRINiE. 

(3156.)  Six  types  or  natural  families  of  plants,  which  may  in 
some  measure  be  regarded  as  regular  transitional  grades  between 
the  coriaceous  Myrtinse  and  the  succulent  Crassulirue,  are  in- 
cluded in  the  present  section.  From  Combretum,  Vochya,  Rhi- 
zophora,  Circaa,  (Enothera  (once  called  Onagros),  and  Lythrum, 
the  respective  normal  genera  of  each,  these  types  have  received 
their  names,  Combretacece,  Vocliyacece,  Rhizophoracece,  Circcea- 
cea>,  OnagracecB,  and  Lythracece. 

(31.57.)  Collectively  considered,  the  Onagrina  may  be  described 
as  being  calyciflorus  Rosales  or  Myrtosce,  with  simple  (mostly 
opposite  and  exstipulate)  leaves,  valvate  sepals,  a symmetrical 
1-4-celled  adnate  germen,  (rarely  free,)  and  exalbuminous,  or 
subalbuminous  seeds,  with  a straight  embryo. 

(3158.)  Combretace-E.  Combretum,  and  its  allies,  which  are  associated  to 
form  the  present  type,  are  trees  or  shrubs,  with  opposite  or  alternate,  simple, 
undivided,  and  coriaceous  leaves,  sometimes  but  rarely  having  pellucid  dots,  and 
destitute  of  stipulse.  The  inflorescence  is  in  axillary  or  terminal  fascicles, 
racemes  or  spikes,  and  the  flowers  regular  and  united,  or  if  polygamous,  it  is  by 
abortion.  The  tube  of  the  calyx  is  adnate  to  the  germen,  and  its  limb  4-5-lobed, 
or  5-10-toothed,  and  valvate  in  activation.  The  petals  are  perigynous,  alternate 
with  the  sepals,  and  in  Alangium  long  and  reflexed.  The  stamens  are  exserted 
with  the  petals  horn  the  faux  ol  the  calyx,  2 or  4 times  as  many  as  the  sepals 
very  rarely  equal  to  them,  or  3 times  their  number.  The  filaments  are  free,  and 
the  anthers  2-celled,  with  a longitudinal  dehiscence.  The  disk  is  annular',  and 
in  Alangium  fleshy  at  the  base  of  the  limb  of  the  calyx.  The  ovarium  is  1 -celled 
with  2-5-ovules  pendent  from  the  apex  of  the  cavity,  (without  a central  column,) 
the  sty  I ■ single,  and  the  stigma  simple. 

The  fruit  is  drupaceous,  baccate,  or  nut-like,  1 -celled,  indehiscent,  often 
winged  and  monospermous.  The  seeds  are  large,  pendulous,  and  (except  in 
Alangium)  exalbuminous;  the  embryo  is  straight,  the  radicle  inferior,  seldom 
superior,  and  the  cotyledons  foliaceous. 

(3159.)  The  CombretucetE , differentially  considered,  are  hence  perigynous 
Rosales  or  Myrtosce,  with  exstipulate  simple  leaves,  valvate  sepals,  a 1 -celled 
inferior  ovarium,  and  mostly  exalbuminous  seeds. 
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(3160.)  Alanginm,  which  differs  from  all  the  true  Combretacece  by  having 
linear  reflexed  petals,  long  protruded  stamens,  with  the  anthers  often  empty,  the 
seeds  furnished  with  fleshy  friable  albumen,  the  cotyledons  flat  and  ovato-cordate, 
and  the  radicle  ascending,  has  often  been  separated  from  all  the  other  plants  to 
form  by  itself  a distinct  order  ( Alangiea. .)  It  seems,  however,  in  the  present  state 
of  our  knowledge,  more  expedient  to  consider  it  a subtype  of  the  Combretacece, 
its  nearest  allies ; with  which,  notwithstanding  the  above  variations,  it  agrees 
in  numerous  particulars  as  just  described,  especially  in  the  contracted  tube  of  the 
calyx,  long  protruded  stamens,  concrete  carpella,  1 -celled  drupaceous  fruit,  and 
definite  pendulous  seeds:  hence,  contrasting  the  two  subtypes  into  which  the 
comliretaceous  genera  are  distributed, — 

(3101.)  The  Alangidce  are  albuminous  Combretacece,  with  a 5-10  toothed 
calyx,  6-10  linear  petals,  long  protruded  anthers,  and  flat  cotyledons;  while 
(3162.)  The  Combretidce  are  exalbuminous  Combretacece,  with  a 4-5  Iobed 
calyx,  tetra-or  penta-petalous  corolla,  thick,  irregular  plaited  cotyledons,  and 
hilose  radicle. 

(3163.)  Ala  xgidce.  Alanginm  decapetalum,  the  Alangi  of  the  Malays 
bears  an  aromatic,  agreeable,  pulpy  fruit,  which  is  esteemed  in  Malabar.  The 
fruit  of  A.  hcxapetalum  is  also  eatable,  but  it  has  a clammy  pulp,  and  is  less 
pleasant  than  the  preceding  species.  The  roots  of  both  are  said  to  be  purgative, 
and  are  also  valued  by  the  Malays  as  hydragogues. 

(3164.)  Combretidm.  The  apetalous  Combretacece  of  De  Candolle,  have 
already  been  described  among  the  Querneales  as  a type  of  the  Lauvince,  (1715.) 
The  apopetalous  genera  are  therefore  alone  included  in  this  subtype.  This 
separation,  which  is  indicated  by  the  structure  of  the  flowers,  is  also  sanctioned 
by  the  qualities  of  the  plants ; for.  while  the  homely-looking  Terminaliacece. 
which  are  useful  both  in  medicine  and  the  arts,  are  associated  with  the 
Sanlaccce,  and  other  groups  of  plants  possessed  of  similar  properties,  the  more 
shewy  and  elegant  but  inactive  Combretidce,  are  associated  with  various  other 
types,  which,  although  handsome  ornamental  plants,  are  for  the  most  part  as 
useless  as  themselves. 

(3165.)  The  various  species  of  Combretum  and  Quisqualis  are  very  elegant  stove 
plants,  and,  from  their  brilliant  flowers,  great  favorites  in  our  conservatories ; but 
C.  (or  Poivrea)  alternifolium,  is  the  only  one  which  has  hitherto  been  applied 
to  any  useful  purpose.  Between  the  wood  and  bark  of  this  species,  which  in 
Guiana  is  called  Gnayca,  there  is  found  a very  viscid  tenacious  juice,  that  is 
sometimes  employed  instead  of  glue. 

(3166.)  Vochyaceje.  Vochya,  Qualea,  and  their  typical  allies,  are  ail  ar- 
boreous plants  with  opposite  branches,  the  younger  ones  tetragonal : opposite  or 
whorled,  simple,  entire,  and  often  coriaceous  leaves,  narrowed  at  the  base  into  a 
short  petiole,  which  is  furnished  with  a pair  of  stipules.  On  the  summits  of 
the  twigs  the  leaves  are  sometimes  alternate.  The  inflorescence  is  usually 
terminal,  in  panicles,  or  racemes,  the  pedicels  bracteate,  and  the  flowers  irregular 
and  united.  The  calyx  is  either'  free  or  partially  adherent  to  the  germen, 
4-5  sepaled,  and  imbricate  in  .estivation.  The  sepals  are  combined  at  the  base, 
the  upper  one  calcarate,  and  often  large  and  irregular  in  form.  The  petals  are 
, perigynous,  exserted  from  the  base  of  the  calyx,  and  alternate  with  its  lobes; 
1,  2,  3,  rarely  5 in  number,  and  in  size  unequal.  The  stamens  are  definite  [1-5], 
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and  perigynous,  exserted  from  the  base  of  the  calyx  and  opposite  to  the  petals, 
rarely  alternate  with  them.  In  general,  I stamen  only  is  fertile,  bearing  a single 
large  ovate  4-celled  anther,  the  others  being  small  and  sterile.  The  ovarium 
is  superior,  or  half-inferior,  formed  of  3 connate  carpels,  and  hence  is  3-celled. 
Ihe  trophosperms  are  central,  and  few-ovuled,  each  cell  containing  1-2  ovules 
attached  to  the  lower  parts  of  the  axis.  The  style  is  single,  and  the  stigma  un- 
divided. The  fruit  is  capsular,  3-angled,  3-valved,  and  3-celled ; dehiscent 
along  the  middle  of  the  valves,  which  are  septiferous,  or  at  their  edges  introflexed, 
and  the  dissepiments  remain  attached  either  to  the  valves  or  to  the  central 
column.  The  seeds  are  exalbuminous,  and  often  winged.  The  embryo  straight 
and  inverted,  with  large,  leafy  plicato-convolute  cotyledons,  and  short  superior 
radicle. 

(3167.)  Hence,  dift'erentially  considered,  the  Vochyaceaz  are  deviating  Ona- 
gri no:,  with  irregular  flowers,  the  calyx  being  spurred  and  imbricate  in  aestivation, 
the  petals  variable  in  size  and  number,  and  the  stamens  in  part  abortive. 

(3168.)  Some  doubts  exist  as  to  the  nearest  relations  of  the  Vochyacei e.  In 
habit  and  flower,  as  De  Candolle  observes,  they  are  something  similar  to 
Guttifera:,  Hypericinte,  Garciniacew,  and  Marc  graviacece. ; and  also,  as  Lindley, 
remarks,  to  Violace/z,  agreeing  with  them  in  their  irregular  flowers,  3-celled 
ovary  and  stipules.  But  from  all  these  groups  they  are  distinguished  by  their 
definite  stamens  and  their  convolute  cotyledons  and  inverted  seeds,  which, 
added  to  their  perigynous  stamens,  approach  them  to  the  Combretacei z,  as  well  as 
their  stamina  being  reduced  by  abortion  to  one,  of  which  there  are  analogous 
instances  to  be  found  in  the  Lopegice  of  the  Onagracea ?,  seem  indications  that 
their  alliance  is  strongest  with  these  last-named  types ; and  hence  they  are  here 
associated  with  them  in  the  section  Onagrinm. 

(3169.)  The  Vochyacem  are  chiefly  the  inhabitants  of  the  ancient  forests  of 
equinoctial  America ; some  of  them  have  resinous  juices,  but  of  their  properties 
there  is  very  little  known.  The  capsules  of  some  of  the  Quale<e  contain  a yellow 
resin ; and  the  bark  of  other  species  is  used  by  the  Brazilians  as  a reddish 
yellow  dye. 

(3170.)  The  abortions  are  curious  in  the  several  genera  here  associated. 
In  Callsthenie  one  petal  only  is  developed,  and  only  one  stamen,  which  exists 
without  any  rudiments  of  those  which  are  sterile  in  its  allies.  In  Amphilochia 
the  corolla  is  also  monopetalous,  and  the  flowers  monandrous,  any  rudiments 
of  the  supplemental  stamens  being  rarely  found.  In  Vochya  the  flowers  are 
tripetal ous  and  triandrous,  the  central  petal  being  the  largest  and  the  central 
stamen  fertile,  the  lateral  ones  being  barren.  In  Salvertia  there  are  5 petals 
and  3 stamens.  In  Qualea  1,  rarely  2;  and  in  Erisrna  5,  four  of  which  are 
barren. 

The  variations  in  the  fruit  are  also  worth  notice.  In  Callisthene  the  valves  of 
the  capsule  are  without  a dissepiment,  and  in  the  Amphilochia  they  are  introflexed 
at  the  edges  to  iorm  dissepiments.  In  these  genera,  as  well  as  Qualea,  Vochya, 
and  Salvertia,  the  ovary  is  free;  while  in  Erisrna  it  is  adnate  to  the  calyx.  The 
leaves  also  in  the  Salvertia:  are  destitute  of  stipules,  which  is  another  deviation. 

(3171.)  Rhizophoracea:.  The  Mangroves  and  their  associates,  which  form 
this  type,  are  trees  or  shrubs  with  opposite,  simple,  undivided  coriaceous  leaves 
and  interpetiolar  deciduous  stipules. 
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The  inflorescence  is  axillary,  and  the  flowers  regular  and  united.  The  calyx  is 
in  general  adherent,  but  occasionally  free,  with  a variously-lobed  persistent  limb, 
valvate  in  aestivation  ; sometimes,  however,  forming  a calyptra,  which  is  circum- 
scissile  and  deciduous.  The  petals  are  perigynous,  exserted  alternately  with  the 
sepals,  and  equal  to  them  in  number.  The  stamens  are  perigynous,  equal  or 
double,  or  triple,  the  number  of  the  petals,  and  exserted  with  them.  The 
filaments  are  discrete,  subulate,  and  in  general  erect,  but  slightly  curved  in  the 
genus  Olisbea  ; and  the  anthers  are  ovate  and  innate.  The  germen  is  hall-in- 
ferior, rarely  superior,  formed  of  2-3  connate  carpels,  hence  2-3  celled ; the  cells 
2 or  many  ovuled,  and  the  ovules  pendulous.  The  styles  are  for  the  most  part 
connate,  and  the  stigmata  either  lree  or  coalescent.  The  fruit  is  iudehiscent, 
dry,  or  rarely  fleshy,  by  abortion  1 -celled  and  1 -seeded ; and  usually  crowned  by 
the  calyx.  The  seed  is  pendulous,  and,  except  in  Cassipourea,  exalbuminous. 
The  radicle  is  long,  the  cotyledons  flat,  and  the  embryo  in  general  germinates 
within  the  pericarp,  and  before  the  fruit  has  fallen  from  the  parent  tree. 

(3172.)  Hence,  differentially  considered,  the  Rhizophoracea  are  Onagrina, 
with  valvate  sepals,  regular  corolla,  half-inferior,  or  rarely  free  germen,  an 
indehiscent,  1-celled,  1-seeded  fruit,  and  opposite  leaves,  with  intrafoliaceous 
stipules. 

(3173.)  Although  but  four  genera  are  included  in  this  type,  they  differ  so 
materially  in  structure  that  they  have  been  distributed  into  three  subtypes,  one  of 
which  contains  two  genera,  and  the  other  two  only  one  genus  each. 

(3174.)  Olisbidee,  Olisbea,  stands  alone  in  this  subtype,  which  is  characterized 
by  having  a circumscissile,  caly'ptriform  calyx. 


Rhhophorn  Mangle. 

a.  Branches  with  flowers  and  fruit. 

(a)  Flower  open  to  shew  the  stamens  op- 
posite the  sepals  and  petals. 

(, b ) The  fruit. 

(e)  Section  of  the  fruit  shewing  the  abortive 
and  the  fertile  cells,  and  the  seed  with  its 
double  arillus. 

(pi)  The  cotylidonary  leaves  spread  open. 

( e ) Their  axillary  buds. 


(3175.)  RhizophoridtB.  Rhhophorn  and  Carallia,  the  Rhhophoretr.  verte  of 
De  Candolle,  are  known  by  having  a common  adherent  calyx. 
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(3176.)  CassipouritltE.  Cassipoura,  on  tlie  contrary,  1ms  the  calyx  free,  ami 
the  seeds  albuminous,  while  iu  both  the  other  subtypes  they  are  destitute  oi 
albumen. 

(3171.)  The  Mangroves  are  tropical  trees,  growing  on  the  banks  of  large 
rivers,  or  on  the  sea-coast,  and  even  within  the  bounds  of  the  ocean,  as  far  as 
low-water  mark.  Their  mode  of  rooting  is  peculiar  : it  consists,  not  like  that  ol 
ordinary  trees,  of  divisions  of  the  stem  below  the  ground,  but  as  it  were  ol  arches 
of  roots  above  it,  so  that  a more  extended  base  is  formed  and  a firmer  hold 
established  in  the  loose  and  swampy  soil.  From  the  summit  of  these  overbending 
roots  the  trunk  of  the  Mangrove  springs,  like  the  steeple  from  the  beautiful 
converging  arches  of  the  church  of  St.  D uns tan’s  in  the  East. 

Thus  growing  within  the  sea,  or  within  the  influence  of  the  currents  of  mighty 
rivers,  the  final  cause  of  the  peculiar  economy  described  in  the  germination  ol 
the  seeds  within  the  pericarp,  and  before  the  fruit  has  dropped  from  the  parent 
bough,  is  evident ; for,  were  they  to  be  shed  as  seeds  usually  are,  they  would  fall 
into  the  water,  and  be  carried  far  from  any  place  that  is  fitted  for  their  growth. 
But  by  the  long  radicle  perforating  the  pericarp,  the  seedling  plant,  when  dropped, 
becomes  fixed  in  the  swamp  ; and  forests  of  Mangroves  are  formed  of  vast  extent, 
unsafe  to  be  trodden  by  human  foot,  but  over  which  the  savage  natives  pass, 
leaping  or  climbing  from  root  to  root  for  many  miles,  without  once  daring  to 
trust  their  weight  upon  the  treacherous  marshy  ground.  These  swamps  con- 
tinually encroach  on  rivers,  lakes,  and  seas;  but,  by  arresting  the  exuviae 
brought  from  higher  lands,  and  being  as  it  wrere  the  collectors  and  protectors  oi 
the  discharged  filth  of  other  places,  the  mangrove  bogs  become  the  head-quarters 
of  Malaria,  and  wherever  they  are  found  in  abundance,  they  are  certain  indica- 
tions of  an  unhealthy  spot. 

(3178.)  Captain  Basil  Hall  gives  an  interesting  account  of  a voyage  he  made 
through  a forest  of  Mangroves,  and  other  water-loving  trees,  which  had  so 
encroached  upon  the  sea  and  river-ways,  that  pioneers  in  boats  were  obliged  to 
precede  our  traveller  to  cut  a passage  for  his  vessel.  In  such  places  the  roots  ol 
the  Mangroves  may  be  seen  below  the  water,  and  on  the  ebb  ol  the  tide 
they  are  left  bare,  covered  with  oysters  and  other  shell  fish;  and  he  well 
observes,  that  by  one  w'ho  has  seen  such  sights  much  excuse  will  be  made  for 
the  wondrous  tales  of  the  earlier  oriental  sailors,  who  astonished  their  European 
friends,  and  were  thought  to  belie  themselves,  by  affirming  that  in  India  oysters 
and  other  shell  fish  grow  on  trees. 

(3179.)  The  Rhizophors.  are  astringent  plants,  and  the  bark  of  several,  as  of 
R.  gymnorhim  and  R.  Mangle,  are  used  for  dying  a reddish  brown,  or  chesnut 
colour,  which,  by  the  action  of  an  iron  mordaunt,  becomes  changed  to  a permanent 
black. 

(3180.)  De  Candolle  points  out  the  affinity  of  the  R/tizop/wracete  with 
the  Vochyaceat  and  Combretacea;,  the  immediately  preceding  types;  and  also 
with  the  Memvcylacece  of  the  Myrtuiis,  through  Olisbea ; Barraldeta,  sometimes 
referred  to  this  type,  has  pellucid  dots  on  its  leaves;  but  this  genus,  although 
related  to  the  Rhizophoracea:,  seems  to  be  more  intimately  connected  with 
the  Rutacece.  Dr.  Brown’s  series  of  gradations  in  structure  thus  connect 
Rhitophora  with  Lylhracece,  the  succeeding  type,  and  the  Cunonidtz  ol  the 
following  section.  [§  3228.] 

(3181.)  Lythrace.®.  Lythrum  and  its  allies  are  herbaceous,  rarely  shrubby 
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plants,  with  tetregonal  or  subrotund  branches,  opposite  (seldom  alternate,)  entire, 
eglandulose,  and  exstipulate  leaves.  The  inflorescence  is  axillary,  in  cymes  or 
verticillastri,  which,  by  the  depauperation  of  the  upper  leaves,  and  the  shortening 
of  the  internodia,  become  spiciform  thyrsi. 

The  calyx  is  persistent,  free,  synsepalous,  with  an  often  campanulale  tube  and 
cleft  limb  ; the  lobes  valvate  or  subvalvate,  (distant)  in  aestivation  ; and  the  sinuses 
of  the  primary  sometimes  furnished  with  secondary  lobes.  The  corolla  is  pe- 
rigynous,  and  the  petals,  variable  in  number,  are  exserted  from  between  the  lobes 
of  the  calyx,  very  deciduous,  and  sometimes  absent.  The  stamens  are  exserted 
from  the  tube  of  the  calyx  below  the  petals,  seldom  fewer,  in  general  equal  to 
them  in  number,  but  sometimes  2,  3,  or  even  occasionally  4 times  as  many ; the 
anthers  are  adnate,  ovate,  2-celled,  and  dehisce  longitudinally  by  chinks.  The 
ovarium  is  free,  2,  4-celled,  style  filiform,  and  stigma  usually  capitate. 

The  fruit  is  a membranous  capsule,  covered  by  the  persistent  calyx,  and 
usually  1 -celled,  and  opening  either  by  a longitudinal  or  irregular  dehiscence. 
The  seeds  are  many  (indefinite,)  small,  exarillate,  and  exalbuminous,  and  attached 
to  a central  trophosperm.  The  embryo  is  straight,  the  radicle  turned  towards 
the  hilum,  and  the  cotyledons  flat  and  leafy. 

(3182.)  Hence,  as  a general  rule,  the  Lythraccce  may  be  considered  as 
thyrsoid  Onagrina,  with  free  valvate  or  subvalvate  sepals,  and  an  invested  mem- 
branous capsule. 

(3183.)  The  associated  Lythracex  are  distributable  into  two  subtypes,  called, 
from  Lythrum  Salicaria  and  Lagerstrcemia,  the  Lythrida  [or  Salicarieee,]  and 
Lagerstrasmida  [or  Lagerstnemie*.] 

(3184.)  In  the  Lythrida  the  sepals  are  distant,  or  only  subvalvate  in  aestivation, 
the  petals  occasionally  absent,  and  the  seeds  apterous. 

(3185.)  In  the  Lager  streemidce  the  sepals  are  exactly  valvate,  the  petals  never 
absent,  and  the  seedcoat  expanded  into  a membranous  wing. 

(3186.)  Lythrid&.  Most  of  the  genera  included  in  this  subtype  are  astrin- 
gent, and  the  leaves  of  Lythrum  Salicaria  have  been  thought  to  be  serviceable 
in  heemoptysis  and  diarrhoea.  The  flowers  of  L.  Hunteri,  which  are  of  a beautiful 
red,  are  used  in  India,  when  mixed  with  those  of  Morinda,  as  a dye,  there  called 
Dhawry  ; and  in  Mexico  other  species  are  employed  as  styptics  and  vulneraries. 

(3187.)  Ammannia  vesicatoria  has  very  acrid  juices,  and  its  leaves,  which 
have  a powerful  smell,  resembling  muriatic  acid,  are  used  by  the  native  doctors 
in  India  to  raise  blisters  on  the  skin.  Vesications  are  produced  by  their  appli- 
cation in  less  than  half  an  hour,  and  they  are  in  great  repute  as  a remedy  in 
chronic  rheumatism. 

(3188.)  The  Heimiee  are  remarkable  for  having  yellow  flowers  among  a 
group  in  which  the  petals  are  almost  universally  either  red  or  purple.  Id.  syphi- 
litica is  affirmed  to  be  a powerful  diaphoretic  and  diuretic,  exciting  the  action 
both  of  skin  and  kidneys  in  an  extraordinary  manner.  It  is  also  reputed  to  have 
almost  a specific  influence  over  certain  cachectic  disorders.  The  Mexicans  call 
it  Hanchinot. 

(3189.)  The  ordinary  rose-wood,  Rosen-holz,  of  commerce,  is  said  by  Don  to 
be  the  timber  of  one  of  the  very  few  arboreous  plants  contained  in  this  type,  and 
called  by  botanists  Physocalymnia  floribunda ; the  generic  name  having  re- 
ference to  the  covering  afforded  to  the  buds  before  expansion  by  the  inflated 
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bracteae.  This  plant  is  a native  of  Brazil ; in  the  province  of  Goyaz  it  is  called 
Cego  machado,  and  in  that  of  Rio  Janiero  Pao  de  rosa. 

Rosewood  is  one  of  the  dearest  as  well  as  the  most  beautiful  of  the  fancy 
woods,  and  hence  it  is  in  great  request  for  various  ornamental  purposes.  Its 
price  in  bond  varies  from  about  120/.  to  125/.  per  ton;  and  as  the  duty  at  10/.  per 
ton  produced,  in  1830,  10,491/.  19s.  there  must  have  been  1,049  tons  entered  that 
year  for  home  consumption,  besides  what  had  been  brought  here  for  exportation. 

(3190.)  Lawsonia  alba,  which  some  persons  suppose  to  be  the  Gopher  of 
Scripture,  is  the  plant  that  affords  the  celebrated  Henna  or  Al-hanneh  of  the 
Arabs.  It  is  a curious  fact  that  the  unarmed  variety,  L.  inermis,  should  be 
spread  over  Egypt,  Persia,  and  India,  and  be  found  even  in  America  ; while 
the  L.  spinosa  is  confined  to  the  New  World.  A paste  made  of  the 
pounded  leaves  of  this  plant  is  much  used  by  the  Egyptians,  Arabs,  and 
Turks,  to  dye  their  nails  of  a yellowish  dark-red  hue.  This  practice  can  be 
traced  to  a very  high  antiquity,  for  there  is  evidence  that  the  nails  of  mummies 
have  been  so  dyed.  It  does  not  seem  that  the  women  use  henna  either  to  heighten 
their  own  beauty  or  to  render  their  children  more  lovely,  but  rather  as  a mark  of 
dignity,  as  slaves  are  forbidden  to  employ  it.  From  the  great  esteem  in  which 
henna  is  held,  and  its  vast  consumption  as  an  article  of  the  toilet,  it  is  cultivated 
expressly  in  Egypt  for  export  to  Constantinople,  and  yields  the  Pacha  a consi- 
derable revenue.  Henna  is  also  used  to  colour  the  manes  of  horses,  as  well  as  to 
dye  wool  and  leather.  It  contains  no  tannin,  but  is  astringent,  and,  from  the 
gallic  acid  which  is  present  in  its  juice,  it  forms  a black  dye  with  the  salts  of  iron. 
In  India  the  leaves  of  henna,  both  taken  internally  or  externally  applied,  are  re- 
puted to  be  efficacious  in  removing  cutaneous  disorders,  especially  those  of  a 
leprous  character.  The  flowers  have  a strong,  and  to  most  Europeans  a disagree- 
able odour;  but,  notwithstanding  their  powerful  hircine  smell,  the  oriental  ladies 
use  a water  distilled  from  them  as  a cosmetic,  and  put  them  in  beaupots  to  per- 
fume their  apartments. 

(3191.)  Antherylium  is  a plant  chiefly  interesting  from  its  having  almost  an 
equal  right  to  be  placed  along  with  Cassipourice  among  the  Rhizophorucece,  as 
here  Peplis.  Amclelia,  Suffrenia,  and  Rotala,  are  noticeable  for  having  ape- 
talous  flowers  ; and  in  Chrytotheca  the  petals  are  minute,  and  sometimes  abortive. 

(3192.)  Laqerstrcemidje.  Two  genera  only,  viz.  Lager  sir  (tmia  and  Lafaensia 
are  contained  in  this  subtype,  and  not  any  of  the  species  of  either  are  known  to 
have  been  hitherto  applied  to  any  useful  purpose.  They  are,  however,  very 
ornamental  plants. 

(3193.)  Onagrace/e.  The  plants  included  in  this  type  are  herbs  or  shrubs, 
with  simple  opposite  or  alternate  leaves  ; sometimes  entire,  and  at  others  toothed 
or  pinnatifid,  impunctate,  and  destitute  of  stipules. 

The  inflorescence  is  axillary  or  terminal,  and  either  spicate  or  racemiform. 
The  flowers  are  regular,  mostly  united,  and  variable  in  colour.  The  calyx  is 
adnate  to  the  germen,  either  throughout  the  whole  length  of  its  tube,  and  often 
drawn  out  beyond  the  ovarium,  or  coherent  only  at  its  base.  The  limb  is  4-lobed 
and  valvate  in  aestivation.  The  petals  perigynous,  exserted  lrom  the  tube  of 
the  calyx,  equal  in  number  to  the  lobes,  and  alternating  with  them  ; regular  and 
twisted  in  aestivation,  rarely  absent.  The  stamens  usually  double  the  number  of 
the  petals,  but  sometimes  fewer.  The  filaments  are  free  and  filiform,  and  the 
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anthers  oblong  or  ovate ; 2-celled,  exappendiculate,  and  opening  by  longitudinal 
chinks ; the  pollen  triangular,  and  usually  cohering  by  threads ; the  germen  is 
inferior,  - or  many  celled,  and  many  ovuled  ; the  style  is  fililorm,  and  the  stigma 
capitate  or  4-lobed. 

The  fruit  is  capsular,  baccate  or  drupaceous,  2-4  celled,  the  seeds  numerous 
and  attached  to  a central  placenta  ; the  albumen  is  almost  universally  absent,  but 
the  eudopleura  is  sometimes  tumid  and  simulates  albumen.  The  embryo  is 
straight,  the  radicle  long  and  round,  and  the  two  cotyledons  short. 

(3194.)  Hence,  selecting  the  chief  differential  characters,  the  Onagracece  are 
Onagrinm  with  an  inferior  2-4  celled  germen,  valvate  sepals  four  in  number, 
and  the  seeds  many,  attached  to  a central  trophosperm. 

(3195.)  The  genera  here  associated  are  distributable  into  five  subtypes,  named, 
after  their  respective  normal  genera,  Montinia , Fuchsia , Onagra,  Jussieea, 
and  Lopezia  ; and  of  these  the  following  are  the  chief  difl'erential  characters. 

(3196.)  The  MontinicU  are  trees  or  shrubs  with  alternate  leaves,  capsular 
fruit,  and  numerous  imbricate  erect  seeds,  furnished  with  wings. 

(3197.)  The  Fuchsidie  are  trees  or  shrubs  with  opposite  leaves  and  baccate 
fruit,  the  tube  of  the  calyx  being  produced  beyond  the  ovarium. 

(3198.)  The  Onagridtc  are  herbaceous  or  suft'ruticose  plants,  with  a capsular 
fruit,  seeds  many  and  wingless  (though  sometimes  comose),  the  tube  of  the  calyx 
produced  beyond  the  ovarium,  and  the  stamens  double  the  number  ol  the  petals. 

(3199.)  The  Jussidce  are  herbaceous,  rarely  suffruticose  plants,  with  a many- 
seeded  capsular  fruit,  and  the  tube  of  the  calyx  not  produced  beyond  the  ovarium, 
but  at  once  dividing  into  a 3-6  cleft  limb. 

(3200.)  The  Lopeziilce  are  herbaceous  plants,  with  an  ovate-globose  capsule, 
monandrous  flowers,  the  second  stamen  being  abortive  and  petaloid,  and  the  tube 
of  the  calyx  not  produced  beyond  the  ovarium. 

(3201.)  The  Onagracece  are  all  innocuous  plants,  but  they  are  more  celebrated 
for  their  beauty  than  for  their  medical  or  economical  importance.  Many  of  them, 
such  as  the  Fuchsia,  Epilobium,  Gaura,  Clarckia,  and  Lopezia,  are  highly  or- 
namental plants.  Montinia  acris,  which  is  remarkable  for  having  albuminous 
seeds,  likewise  deviates  from  the  other  genera  in  having  an  acrid  fruit.  01  the 
Epilobia  or  Willow  herbs,  the  E.  or  Chamcenerion  angustifolium  is  said  to 
produce  a kind  of  intoxication,  or  to  stupify  those  who  drink  a decoction  oi  its 
stems  and  leaves ; and  hence  perhaps  the  reason  why  it  is  added  by  the  Kamts- 
chatdales  to  “ enrich  the  spirit”  they  prepare  from  the  cowparsnip.  The  pith 
when  dried  becomes  sweet,  and  the  same  people  brew  from  it  a kind  of  ale, 
and  also  procure  their  vinegar.  The  young  shoots  of  this  and  other  species  are 
eatable  when  dressed  in  the  same  manner  as  asparagus.  The  Epilobia  are 
valuable  plants  for  shrubberies,  as  they  will  thrive  under  the  drip  of  trees,  and  by 
their  brilliant  flowers  enliven  and  form  an  admirable  contrast  with  the  more 
sombre  foliage  of  shady  walks.  They  are  also  very  tolerant  of  smoke,  and 
thrive  well  in  large  towns.  The  roots  of  the  (Enothera , especially  <E.  biennis, 
are  also  esculent.  The  plant  was  once  cultivated  for  the  sake  of  its  tubers, 
which  might  in  some  measure  have  stood  in  the  stead  of  the  potato,  had  they 
not  been  superseded  by  the  introduction  of  the  latter  mo3t  valunble  plant.  The 
roots  of  this  (Enothera  were  formerly  eaten  after  dinner,  as  olives  now  are, 
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being  esteemed  incentives  to  wine-drinking;  and  hence  the  generic  name  was 
changed  from  Onagra,  the  ass-food,  to  CE/iothera,  the  wine-trap. 

The  leaves  of  Jussiea  Peruviana  are  esteemed  in  America  for  making  good 
emollient  poultices. 

(3202.)  Circauce.®.  Circaa,  the  enchanter’s  night-shade,  usually  associated 
with  Lopezia,  differs  from  the  rest  of  the  Onagracea  in  so  many  important  par- 
ticulars, that  Lindley  has  separated  it  from  them  to  form  his  Circteacea,  a type 
which  it  is  probable  will  be  generally  adopted. 

(3203.)  The  Circieacece  are  herbaceous  plants  with  opposite  toothed  petiolate 
leaves  destitute  of  stipules.  The  inflorescence  is  terminal  or  lateral,  and  in 
racemes  covered  with  uncinate  hairs,  and  the  flowers  are  united.  The  calyx  is 
superior,  with  a 2-parted  deciduous  limb.  The  petals  are  2,  and  alternate  with 
the  sepals ; the  stamens  2,  alternate  with  the  petals,  and  perigynous.  The  disk  is 
large,  cupshaped,  fills  the  entire  tube  of  the  calyx,  and  even  projects  beyond  it. 
The  ovarium  is  2-celled,  with  one  ovule  in  each  cell ; the  style  simple,  arising 
out  of  the  disk,  and  the  stigma  emarginate.  The  fruit  is  2-celled,  2-valved,  and 
2-seeded.  The  seeds  solitary  and  erect,  the  embryo  erect  and  exalbuminous,  and 
the  radicle  inferior  and  short. 

(3204.)  Hence,  differentially  considered,  the  Circceacece  are  disepalous,  dipe- 
talous,  and  diandrous  Onagrinoe,  with  a 2-celled  inferior  ovarium,  definite 
erect,  ovula,  and  a short  radicle. 

(3205.)  Notwithstanding  the  CirctEte  have  been  named  after  the  famous  my- 
thological enchantress  Circe,  they  are  entirely  innocuous  plants,  possessing 
neither  deleterious  nor  useful  properties  of  any  kind ; and  their  only  charms  are 
those  dependent  on  their  flowers,  and  they  are  not  very  great. 

CRASSULINjE. 

(3206.)  Various  plants  with  succulent  fleshy  leaves  were  associated  by 
Linneus  in  his  13th  natural  order  Succulent  a; . These,  with  some  modifications, 
were  distributed  by  Jussieu  into  five  smaller  groups,  that  are  nearly  coincident 
with  the  types  associated  to  form  this  section  ; and  as  the  types  are  in  some  mea- 
sure comparable  to  the  minor  orders  of  Jussieu  and  the  suborders  of  Linneus,  so 
the  section  itself  may  be  compared  to  the  more  comprehensive  group  of  the 
latter. 

But  as  many  succulent  plants  were  never  included  in  the  order,  and  as  some  of 
those  which  it  contains  have  not  fleshy  leaves ; and,  above  all,  as  the  associating 
characters  are  now  drawn  from  more  important  organs  than  the  leaves, — whence 
considerable  changes  have  been  necessarily  made  by  modern  systematic  reformers 
in  the  arrangements  both  of  Linneus  and  Jussieu,  and  the  general  name  Suc- 
culentee  frequently  restrained  to  a special  subdivision, — Cr.issulin.b,  from 
Crassula , a well-known  genus,  may  form  a preferable  collective  term. 

(3207.)  Differentially  considered,  the  Crassulince  are  perigynous  Rosales  or 
Myrtosce,  with  succulent  or  subsucculent  leaves,  imbricate,  rarely  valvate  sepals, 
definite  carpella,  distinct  at  their  apices,  and  the  seeds  albuminous  and  many 
(seldom  few.) 

(3208.)  The  genera  included  in  this  section  have  been  distributed  into  about 
sixteen  or  seventeen  small  natural  families,  here  called  subtypes,  which  are  asso- 
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ciable  into  seven  larger  groups  or  types.  These,  from  Hydrangea,  Hcmamehs, 
Saxifraga,  Crassula,  Mesembryanthemum,  Portula,  and  Fouqutera,  the  norma 
genera  of  each,  are  called  Hydrangeacece,  Hamameliacee,  Saxifragacece,  Gras- 
sulaceas,  Mesembryacee,  Portulacece,  and  Fouquieracece,  respectively. 

(3209.)  Hvdranoeace*.  Philadelphia  and  Hydrangea,  which,  with  then- 
respective  allies,  form  two  small  natural  groups  of  plants  usually  set  wide  apart  in 
systematic  arrangements,  are  here  associated  to  form  the  present  type.  L.nneus 
indeed  included  Hydrangea  among  his  Succulent  a;,  and  De  Candolle,  who  ol- 
lows  him  in  connecting  it  with  the  Saxifrages  of  the  Crassuhnm,  also  hints  at  its 

a.  Sempervivnm  monlanum.  Entire 
plant  with  offsets. 

(a)  Many-petaled  corolla  with  peri- 
gynous  stamens. 

■g  (6)  Carpels  with  calyx. 

(e)  A carpel  separated. 

( d ) Carpel  cut  open  to  shew  the  nu- 
merous seeds. 

(e)  A seed. 

(/)  A transverse  section. 

(g)  A longitudinal  section  to  shew 
the  straight  embryo  included  in  the  axis 
of  the  albumen. 

b.  Mesembryanthemum  albidum. 
Entire  plant,  shewing  succulent  simple 
radicle  leaves,  and  terminal  flowers 
with  indefinite  petals. 

(a)  Section  of  the  flower,  to  shew 
its  stamina,  pistils,  numerous  ovules, 
and  half-adherent  calyx. 

(b)  The  calyx,  including  the  ovary, 
deprived  of  the  corolla,  stamens,  cfcc. 

( c ) Transverse  section,  to  shew  the 
concrete  carpels. 

(d)  The  fruit  surrounded  by  the  per- 
sistent calyx,  which  is  half-adherent. 

(e)  Transverse  section  of  the  fruit, 
to  shew  that  it  is  plurilocular. 

(/)  A seed  with  its  podosperm,  en- 
larged. 

( g ) Longitudinal  section,  to  shew 
the  curved  embryo,  lying  at  the  side  of 
the  albumen. 

affinity  to  Philadelphus,  but  without  determining  on  their  approximation.  Hence 
the  Philadelphida,  although  now  excluded  from  the  Myrtacece  with  which  they 
were  for  a long  time  confused,  and  attached  to  the  Saxifragacece,  to  which  they 
are  more  nearly  related  in  their  fructification,  notwithstanding  their  difference  of 
habit,  become  the  transitional  grade  between  this  section  and  the  last. 

(3210.)  The  Hydrangeacece  are  shrubs,  with  opposite,  exstipulate,  simple,  im- 
punctate  leaves.  The  inflorescence  is  terminal  or  axillary,  in  cymes  or  panicles, 
and  the  flowers  in  general  regular  and  united,  or  separate  by  abortion  when  the 
sterile  ones  become  radiant. 

The  calyx  is  adherent  to  the  germen,  the  limb  4-10-cleft,  for  the  most  part 
persistent,  and  valvate  in  .estivation.  The  corolla  is  apopetalous  and  perigynous, 
the  petals  alternate,  with  the  lobes  of  the  calyx  equal  to  them  in  number,  and 

3 


732 


OUTLINES  OF  ROSAKOLOGIA. 


imbricate  in  aestivation.  The  stamens  are  perigynous,  10-40  in  number,  and 
exserted  from  the  faux  of  the  calyx  in  one  or  two  series.  The  germen  is  infe- 
rior or  half- inferior,  the  styles  more  or  less  discrete  or  connate,  and  the  stigmata 
2 or  many. 

The  iruit  is  capsular,  rarely  baccate,  2-10-celled  and  polyspermous,  with  often- 
times angular  placentae.  The  seeds  are  albuminous  ; in  the  Philadelphidce,  they 
are  subulate  and  scobiform,  with  smooth  testae  covered  by  a loose  membranous 
arillus,  and  crowded  in  heaps  on  the  angular  placenta ; in  the  Hydrangidce  they 
are  many,  but  less  multitudinous,  exarillate,  and  furnished  with  curiously  reti- 
culated testae,  such  as  are  peculiar  to  these  plants  and  the  Begoniacece.  The 
albumen  is  fleshy,  the  embryro  inverted,  the  radicle  round  and  superior,  and  the 
cotyledons  flattish,  ovate,  and  short. 

(3211.)  Hence  the  Hydrangeacecc,  differentially  considered,  are  fruticose 
Crassulincc,  with  opposite,  exstipulate  leaves,  valvate  sepals,  imbricate  petals, 
concrete  carpella,  indefinite  seeds,  and  straight  superior  radicles. 

(3212.)  The  two  subtypes,  Hydrangidce  (or  Hydrangea;,)  and  Philadelphidce 
(or  Philadelpheae  of  De  Candolle),  dift'er  in  the  following  particulars. 

(3213.)  In  the  Philadelphidce  the  stamens  are  many  (20-40),  the  fruit  semi- 
adnate  and  always  capsular,  4-10-celled,  and  the  numerous  seeds  smooth  and 
arillate. 

(3214.)  In  the  Hydrangida  the  stamens  are  few  (10),  and  the  fruit  either 
baccate  or  capsular,  adnate,  and  2-5-celled,  the  seeds  exarillate,  and  the  teste 
reticulate. 


~R 


(3215.)  Philadelphidce.  The  (0i XaStXcpog)  Philadelphus  of  Aristotle,  a 
tree  now  unknown,  is  said  to  have  been  so  called  after  the  Egyptian  Ptolemy  of 
that  name.  The  present  Philadelphi  are  very  ornamental  shrubs,  possessed  of  no 
remarkable  deleterious  or  useful  properties ; but  some,  such  as  P.  coronarius,  are 
so  strongly  scented  as  to  cause  headach  when  introduced  into  beaupots  or  kept  in 
confined  rooms.  From  the  odour  of  the  garden  species  resembling  that  of  orange 
flowers  when  at  a distance,  they  have  been  called  mock-oranges,  which  is  a better 
name  than  the  common  one  of  Syringa,  which  belongs  to  the  lilac. 

(3216.)  Hydrangidje.  The  Hydrangeas,  like 
their  allies,  are  chiefly  valued  as  ornamental  garden 
plants;  but  they  are  in  general  depauperated  in  this 
country,  from  the  very  scanty  supplies  of  water  which 
gardeners  usually  afford.  They  are  marsh  plants, 
transpire  freely,  and  a well-grown  individual  should 
have  from  10  to  12  gallons  of  water  daily  in  warm 
weather.  The  Hydrangea  lias  been  introduced  from 
China  and  Japan,  where  it  is  cultivated  to  a con- 
siderable extent;  but  it  has  not  hitherto  been  found  in 
a wild  state. 

(3217.)  Under  culture  the  Hydrangeas  being  propa- 
gated by  cuttings,  the  flowers  which  are  over-developed 
in  the  envelopes,  are  almost  always  barren  ; they  are 
likewise  very  variable  in  their  colour,  passing  through 

every  shade  ol  green  and  blue  to  red.  Red  is  their  natural  and  most  common 
colour;  in  poor  soil  they  become  of  a dirty  dingy  green,  but  when  grown  in 
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peat-earth,  turf-ashes,  and  especially  the  ashes  of  fir-trees,  or  in  yellow  loam, 
or  if  watered  with  alkaline  solutions,  the  flowers  assume  a rich  blue  tint,  and 
are,  from  the  large  bunches  in  which  they  grow,  very  handsome. 

(3218.)  Hamameliace.e.  The  witch-hazel,  Hamamelis,  is  the  normal  genus 
of  a very  small  group,  concerning  the  immediate  affinities  of  which  botanists  are 
not  as  yet  generally  decided.  It  is  connected  in  some  respects  with  the  Araliacee, 
and  by  the  occasional  abortion  of  petals,  as  well  as  in  habit,  to  the  Rhamni  and 
Euphorbise,  and  even  to  the  amentaceous  Querneales.  But  this  degeneracy  in  the 
flowers  is  not  unfrequent  in  the  Crassulime,  with  which,  especially  with  the 
Saxifrages,  they  have,  as  will  be  seen  on  comparison,  many  characters  in  common. 

(3219.)  The  Hamameliacete  are  shrubs  with  simple  alternate  leaves,  either 
exstipulate  or  furnished  with  deciduous  stipulae.  The  inflorescence  is  axillary 
and  fasciculate,  the  flowers  small,  usually  united,  but  occasionally  diclinious  and 
polygamous  by  abortion.  The  tube  of  the  calyx  is  more  or  less  adherent  to  the 
ovarium,  and  the  limb  4-lobed  or  widely  toothed,  and  imbricate  in  aestivation. 
The  corolla  (rarely  absent)  is  4-petaled,  and  the  petals  linear,  exserted  from  the 
faux  of  the  calyx,  alternate  with  its  lobes,  and  valvate-involute  in  aestivation.  The 
stamens  are  definite,  in  general  8 in  number,  4 of  which  are  opposite  the  sepals, 
and  the  other  4 sterile ; when  the  petals  are  absent  the  stamina  are  increased  in 
number  threefold,  the  supernumerary  ones  being  probably  formed  by  conversion 
from  petals.  The  filaments  are  short,  and  the  anthers  introrse  and  variable  in 
their  dehiscence,  each  cell  in  general  opening  by  a deciduous  valve.  The  ovary 
is  adnate  to  the  calyx  at  the  base,  2-celled,  and  the  ovules  solitary  and  pendulous. 
The  styles  are  2 (rarely  3),  and  the  stigmata  simple. 

The  fruit  is  capsular,  half-inferior,  2-celled,  2-valved,  uncovered  by  the  calyx 
at  the  summit,  where  the  carpels  separate,  and  in  general  dehisce  by  septiferous 
valves.  The  seeds  are  solitary  and  pendulous,  and  the  albumen  horny.  The 
embryo  is  straight  and  axile,  enclosed  within  the  albumen,  the  radicle  is  superior, 
and  the  cotyledons  flat  and  foliaceous,  or  subinvolute,  at  the  margins. 

(3220.)  Hence,  differentially  considered,  the  Hamameliacetz  are  stipulate 
Crassulinte,  with  involute-valvate  petals,  a half-inferior  2-celled  ovary,  and  soli- 
tary seeds. 

(3221.)  The  polypetalous  genera,  Hamamelis,  Dicoryphe,  and  Trichocladus, 
in  which  the  stamens  are  few  in  number,  half-sterile,  and  the  anthers  of  the  fer- 
tile ones  dehisce  by  deciduous  valves,  form  the  subtype  Hamamelidx. 

(3222.)  While  Fothergilla,  which  is  apetalous  with  many  (24)  stamens,  all 
fertile,  and  anthers  dehiscent  by  chinks,  forms  the  subtype  Father gillida. 

(3223.)  Little  is  known  of  the  general  properties  of  these  plants.  The  bark  of 
Hamamelis  Virginica,  which  is  bitter  and  astringent,  has  been  employed  medi- 
cinally ; and  poultices  made  of  it,  when  reduced  to  a pulpy  state,  are  said  to  prove 
sedative,  and  to  relieve  pain  in  inflammatory  tumours. 

(3224.)  Saxifiiagace^.  Saxifraga,  and  its  typical  allies,  are  trees,  shrubs,  or 
herbaceous  plants,  of  varied  habits,  but  strongly  associated  by  general  characters. 
Their  leaves  are  opposite  or  alterrtate,  in  general  simple  and  exstipulate,  but 
occasionally  compound,  and  lurnished  with  interpetiolar  stipules.  The  calyx 
consists  of  0 (seldom  3-7)  sepals,  more  or  less  connate,  and  adnate  to  the  germen, 
which  is  sometimes  inferior,  sometimes  half-inferior,  and  sometimes  free ; the 
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limb  is  lobed  or  toothed,  often  persistent  or  marcescent,  and  imbricate  in  aestiva- 
tion. The  petals  (marcescent,  deciduous,  or  rarely  0,)  are  equal  in  number  to  the 
sepals  exserted  from  the  tube  of  the  calyx,  and  alternate  with  its  lobes.  The 
stamina  are  perigynous,  exserted  from  the  calyx,  when  equal  in  number  to  the 
petals  alternate  with  them,  when  double  the  supernumerary  ones  are  opposite. 
The  filaments  are  subulate,  and  the  anthers  ovate  and  2-celled,  rarely  1 -celled, 
and  dehiscent  either  by  pores  or  chinks.  The  germen  consists  of  2 (rarely  3-5) 
concrete  carpels ; the  styles,  equal  in  number  to  the  carpels,  are  mostly  distinct  (but 
sometimes  connate)  and  persistent;  and  the  stigmata  are  capitate  or  club-shaped. 

The  fruit  is  a 2-  (rarely  3-5)  valved  capsule,  the  margins  of  the  valves  or  car- 
pellary  leaves  being  more  or  less  introflexed,  and  forming  accordingly  either  two 
complete  cells  or  two  semi-complete  locules,  or  one  cell  only.  When  dehiscent 
the  valves  open  either  from  the  base  or  apex  ; or  sometimes  the  dehiscence  is  cir- 
cumscissile.  The  seeds  are  mostly  indefinite,  the  albumen  fleshy,  the  embryo 
small,  the  radicle  short  and  turned  towards  the  hilum  ; and  the  cotyledons  short 
and  ovate. 

(3225.)  Hence  the  Saxifragacea,  differentially  considered,  are  Crassulirue, 
with  imbricate  sepals,  mostly  few,  connate  carpels,  many  seeds,  straight  embryo, 
and  short  hilose  radicle. 

(3226.)  The  genera  here  associated  are  distributable  into  four  or  five  minor 
groups  or  subtypes,  sometimes  separated  to  form  distinct  orders,  but  it  appears 
more  expedient  to  consider  them,  with  De  Candolle,  as  only  subordinate  tribes ; 
his  Hydrangea:  are  however  excluded,  as  the  PhiladelphkUe  are  their  nearest 
allies,  and  their  valvate  sepals  would  render  them  abnormal  here.  Escallonia, 
Cunonia , Bauera,  Saxifraga,  and  Heuchera,  are  the  normal  genera  of  these 
five  subtypes,  which  hence  are  called  the  Escallonida,  Cunonida,  Bauerida, 
Saxifragidte,  and  Heucheridte,  respectively. 

(3227.)  The  Escallonidte  are  trees  or  shrubs,  with  alternate,  simple,  exstipu- 
late  leaves,  penta-synpetalous  and  pentandrous  (rarely  hexapetalous  and  hex- 
androus)  flowers,  concrete  carpels,  and  indefinite  seeds. 

(3228.)  The  Cunonida.  are  trees  or  shrubs,  with  opposite  leaves,  interpetiolar 
stipules,  definite  stamens,  concrete  or  discrete  carpels,  2 or  many  seeds,  and  a-  or 
apo-  petalous  flowers. 

(3229.)  The  Baueruh z are  shrubs,  with  opposite,  exstipulate,  compound 
leaves,  indefinite  stamens,  anthers  dehiscing  by  apicial  pores,  and  a 2-celled 
capsule  dehiscing  at  its  apex  between  the  styles. 

(3230.)  The  Saxifragidte  are  herbaceous  plants,  with  alternate,  rarely  oppo- 
site, exstipulate  leaves,  definite  stamens  dehiscing  by  chinks,  and  2-celled  capsules. 

(3231.)  The  Heucheridte , which  are  deviating  Saxifragidte,  differ  from 
them  chiefly  in  having  a 1 -celled  capsule,  and  sometimes  apetalous  and  irregular 
flowers. 

(3232.)  Astringency  seems  to  be  the  only  active  principle  possessed  by  the 
Saxifragacea ; in  some,  as  in  Heuchera  and  fVeinmannia , it  is  so  accumulated 
that  the  H.  Americana  is  called  alum-root,  and  used  as  a styptic  and  as  an 
escharotic  in  cases  of  cancer  ; and  several  species  of  fVeinmannia  nre  employed 
in  the  manufacture  of  leather,  as  well  ns  to  adulterate  Peruvian-bark.  Others 
are  simply  mucilaginous,  such  as  the  Saxifrages,  which,  notwithstanding  their 
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name,  possess  no  lithotriptic  powers.  And,  if  they  ever  afforded  relief  to  sufferers 
with  stone  in  the  bladder,  what  exceeded  the  effects  of  a cooling  mucilage  must 
be  attributed  to  the  influence  of  the  mind. 

The  granulate  roots  of  the  common  Saxifrage,  resembling  as  it  were  small 
stones,  was  confirmation  strong  to  the  signature  physicians  of  the  potency  of  the 
plant  in  calculous  complaints  ; and  as  its  white  flowers  indicated  that  it  was 
“governed  by  the  moon,’’  its  credit  remained  long  unquestioned  by  such  as,  led 
by  the  astrologers,  believed  that  the  heavens 

“ Shed  down  their  stellar  virtues  on  all  plants 
That  grow  on  earth,  made  thereby  after  to  receive 
Perfection  from  the  sun’s  more  potent  ray.” 

(3233.)  Saxifrage  is  a very  extensive  genus,  and  various  attempts  have  been 
made  to  break  it  up  into  several  genera,  but  their  affinity  is  so  close  and  the 
gradations  so  complete,  that  it  seems  preferable  to  consider  most  of  them  only  as 
subgeneric  groups,  and  this  distinction  their  difference  in  habit  would  appear  to 
justify. 

The  Saxifragaceee  are  chiefly  mountain-plants,  and  although  not  of  much 
economical  utility',  they  are  for  the  most  part  remarkable  for  delicacy  and  beauty. 
The  house-leek  used  formerly  to  be  planted  on  the  roofs  of  dwellings,  barns,  and 
sheds,  for  the  express  purpose  of  protecting  them  from  injury  by  lightning.  From 
what  the  opinion  arose  we  know  not ; but  the  practice  is  still  continued,  although 
confidence  has  been  transferred  to  other  conductors.  Chrysosplenium  also  was 
once  famed  for  its  supposed  influence  over  melancholy,  and  other  presumed 
diseases  of  the  spleen.  It  is  said  to  be  both  aperient  and  diuretic,  but  not  very 
powerfully  so,  as  would  seem  to  be  shewn  from  its  common  use  as  a salad  in  the 
Vosges,  where  it  is  freely  eaten  under  the  name  of  Cresson  de  Roche. 

The  Chrysosplenia  are  noticeable  for  their  want  of  petals ; and  Adoxa,  often 
referred  to  the  Saxifragidae,  is  also  apetalous.  Its  proper  place,  however,  appears 
to  be  among  the  Araliacei e. 

(3234.)  Crass ula cm.  Crcissula,  and  its  questionable  allies,  Galax  and 
Cephalotus,  are  the  normal  genera  of  three  small  groups,  here  considered  sub- 
types,  and  associated  to  form  the  natural  family  called,  from  the  first-named, 
Crassulacei r.  Of  their  affinity  there  can  be  no  doubt.  Francoa,  the  associate 
of  Galax,  is  closely  allied  to  the  C 'rassulidce,  and  Cephalotus,  now  that  the  struc- 
ture of  its  ripe  fruit  and  seeds  has  been  examined,  can  no  longer  be  referred  to 
the  Rosacea;,  but  appears,  on  the  authority  of  Dr.  Brown,  to  be  more  nearly 
connected  with  the  Crassulidte , between  which  and  Francoa,  of  the  Galacidce,  he 
suggests  it  should  be  placed. 

(3235.)  The  Crassulacece  are  herbaceous  plants  or  shrubs,  with  mostly  suc- 
culent, radical,  exstipulate  leaves,  either  simple  or  divided,  and  in  one  subtype 
furnished  with  ascidia. 

The  inflorescence  is  axillary  or  terminal,  and  spicate  or  racemose,  occasionally 
in  sessile  cymes,  and  the  flowers  are  regular,  and  in  general  united. 

The  calyx  is  free,  often  persistent,  synsepalous  and  4-0-cleft,  and  imbricate  in 
.'estivation.  The  corolla  when  present  is  perigynous,  and  imbricate  in  aestivation  ; 
in  one  subtype  ( Gnlacidot ) apopetalous,  in  another  ( Crassulidte)  catapetalous, 
and  in  the  third  ( Ccphalolidte ) the  flowers  are  apetalous.  The  stamens  are 
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perigynous,  exserted  from  tbe  tube  of  tbe  calyx,  and  equal  to,  double,  or  four 
times  as  many  as,  its  lobes,  in  the  first  case  alternate  with  the  sepals,  in  the  otheT 
alternately  irregular  in  size,  or  alternately  barren,  or  accompanied  by  hypogynous 
scales,  ( ? abortive  stamens.)  The  filaments  are  subulate,  free,  or  monadelphous, 
and  the  anthers  subrotund,  2-  (rarely  1-)  celled,  and  dehiscent  by  longitudinal 
chinks.  Ovaries  equal  in  number  to  tbe  petals,  or  when  they  are  absent,  to  the 
sepals,  and  alternate  with  them;  either  free  or  sub-connate,  1-celled,  and  1 or 
more  seeded  ; style  or  stigma  terminal. 

The  fruit  consists  either  of  free  akenia  or  a whorl  of  follicles,  which,  when 
concrete,  form  a 3-4-celled  capsule,  with  3-4  septiferous  valves.  The  seeds  are 
variable  in  number,  albuminous,  the  embryo  straight,  and  the  radicle  turned  to- 
wards the  hilum. 

(3236.)  Hence,  selecting  the  chief  general  characters,  the  Crassulaceo  are 
herbaceous  or  shrubby  Crassulinw,  with  a free  calyx  and  definite  stamens  ; car- 
pels several,  equal  in  number  to  the  petals  or  sepals,  for  the  most  part  free,  rarely 
connate,  and  the  embryo  straight. 

(3237.)  The  Galaculce  are  apopetalous  Crassulaceee,  with  stamens  alter- 
nately barren  and  fertile,  sometimes  monadelphous,  sessile  lobed  stigmata,  con- 
crete carpella,  forming  a 3-4-celled  polyspermous  capsule. 

(3238.)  The  Cephalotida.  are  apetalous  Crassulaceo,  with  the  stamens  alter- 
nately of  different  lengths,  discrete  carpels,  with  terminal  styles,  becoming  1 - 
rarely  2-seeded  akenia,  the  albumen  friable,  and  the  leaves  ascidiate. 

(3239.)  The  Crassulidte  are  mostly  succulent  Crassulaceo,  with  often  catape- 
talous  corolla:  and  irregular  stamens,  furnished  with  hypogynous  scales ; the 
carpels  are  discrete  with  terminal  styles,  and  become  follicles ; the  albumen  also 
is  fleshy. 

(3240.)  The  development  of  the  flowers  in  these  three  subtypes  affords  a curi- 
ous example  of  the  several  forms  which  the  successive  whorls  of  metamorphosed 
leaves  assume.  In  Galacido  the  stamens  are  alternately  barren,  as  if  halting 
between  two  states,  and  not  becoming  absolutely  either  petals  or  scaly  nectaries. 
In  the  Cephalotido  the  petals  are  absent,  but  the  sepals  are  coloured  (white),  and 
the  stamens  are  alternately  longer  and  shorter,  those  alternating  with  the  lobes  in 
the  situation  of  the  petals  being  longer,  earlier  in  their  development  and  maturity, 
than  those  which  are  opposite  tbe  sepals.  And  in  the  Crassulido , where  the 
petals  are  often  connate,  as  the  filaments  are  in  Galacido,  those  alternate  with 
tbe  sepals  as  in  Cephalotido.  are  shorter  than  those  which  are  opposite  to  them. 
The  sterile  filaments  of  the  Galacido  are  likewise  represented  by  the  hypogynous 
scales  of  the  nectary  in  the  Crassulidce.  And  these  scaly  productions  would 
seem  to  be  forerunners  of  the  elaborate  and  beautiful  nectaries  of  Parnassia, 
which  has  sometimes  been  associated  with  the  Saxifrages. 

(3241.)  The  Crassulaceee  in  general  are  refrigerant,  and  slightly  astringent. 
Hence  several,  such  as  Crassula  tetragona,  SedumTelephiwu,  S.  album,  Semper- 
vivum  tectorum,  cfec.  have  been  commended,  when  boiled  in  milk,  as  remedies  in 
diarrhoea.  House-leek  and  cream  is  a favorite  provincial  application  in  cases  of 
St.  Anthony’s  fire.  Some  species  have  acrid  juices,  such  as  Sedum  acre,  and  we 
are  told  that,  in  Madeira,  the  fresh  leaves  of  Sempei'vivum  glutinosum  are  used 
by  the  fishermen  to  rub  their  nets  with,  which,  if  they  are  subsequently  steeped  in 
urine  or  any  alkaline  liquor,  become  as  durable  as  if  they  were  tanned. 
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(3242.)  Cephalotus  follicularis  is  one  of  those  very  curious  plants,  the  leaves 
of  which  bear  or  form  ascidia,  whence  their  common  name  of  pitcher-plants. 
But,  extraordinary  as  these  organs  are,  especially  when  furnished  with  lids  or  oper- 
cula,  as  in  Cephalotus,  Nepenthes,  and  Sarracennia,  they  do  not,  as  Dr.  Brown 
observes,  appear  to  indicate  any  natural  affinity  between  the  plants  that  bear  them ; 
for,  although  the  flowers  in  the  former  two  are  both  apetalous,  and  deviate  from  the 
quinary  arrangement  of  parts  so  prevalent  among  the  Rosares,  they  differ  in  so 
many  other  particulars,  that  it  would  be  futile  to  attempt  a comparison  : and  with 
Sarracennia , save  their  ascidia,  they  have  neither  oi  them  anything  in  common. 

(3243.)  Cephalotus  is  a native  of  New  Holland,  growing  in  marshy  districts  in 
the  neighbourhood  of  King  George’s  Sound,  especially  near  the  shores  of  Prince 
Royal  Harbour.  In  the  appendix  to  “ Flinder’s  Voyage,”  where  Dr.  Brown  has 
described  this  plant,  originally  however  discovered  by  Labillardiere,  he  says, 
“ The  ascidia  or  pitchers  of  Cephalotus  were  observed  to  be  in  general  nearly 
half  filled  with  a w'atery  fluid,  in  which  great  numbers  of  a small  species  of  ant 
were  frequently  found  drowned.  This  fluid,  which  had  a slightly  sweet  taste, 
may  possibly  be  in  part  a secretion  of  the  pitcher  itself,  but  more  probably  consists 
merely  of  rain-water  received  and  preserved  in  it.  The  lid  of  the  pitcher,  in  the 
full-grown  state,  was  found  either  accurately  closing  its  mouth  or  having  an  erect 
position,  and  therefore  leaving  it  entirely  open  ; and  it  is  not  unlikely  that  the 
position  of  the  lid  is  determined  by  the  state  of  the  atmosphere,  or  even  by  other 
external  causes.” 

(3244.)  Mesemdrace/e.  The  fig-marygolds  or  mid-day-flowers,  named,  from 
their  usual  time  of  flowering,  Mesembryanthema,  form,  with  their  immediate  allies 
Tetragonia,  Sesuvium,  and  Aizoon , the  present  type,  to  which  the  deviating 
genus  Nitraria,  and  perhaps  Reaumuria,  may  be  also  added.  These  plants, 
which  are  part  of  the  Succulentte  of  Linneus,  were  called  Ficoidea  by  Jussieu; 
but  this  is  an  objectionable  name,  and  the  normal  genus  will  afford  a better 
term. 

(3245.)  The  Mesembraceic  or  Ficoidea.  are  herbaceous  plants  or  undershrubs, 
with  opposite  or  alternate,  fleshy,  simple  leaves  ; of  very  various  and  often  gro- 
tesque forms,  and  destitute  of  stipules. 

The  inflorescence  is  for  the  most  part  terminal,  seldom  axillary,  and  the 
flowers  are  regular  and  united.  The  sepals  are  definite,  usually  3 in  number,  but 
varying  from  4-8,  more  or  less  connate  at  the  base,  quincuncial,  rarely  valvate  in 
{estivation,  and  either  free  or  adherent  to  the  germen.  The  petals  mostly  inde- 
finite and  often  connate,  sometimes  5,  alternate  with  the  sepals,  and  occasionally 
abortive  when  the  inner  part  of  the  calyx  is  coloured.  The  stamina  are  inde- 
finite and  perigynous,  the  filaments  free,  and  the  anthers  oblong,  incumbeni, 
2-celled,  the  locules  being  opposite  and  parallel,  and  dehiscing  longitudinally. 
The  ovarium  is  either  free  or  adherent  to  the  calyx,  and  consists  of  as  many 
(seldom  more)  carpels  as  there  are  sepals.  The  trophosperms  are  angular,  form 
a central  column,  and  are  multiovulate.  The  styles  are  distinct  and  short,  and 
the  stigmata  simple. 

The  fruit  is  a many-celled  capsule,  either  free  or  encompassed  by  the  fleshy 
calyx.  When  drupaceous,  indebiscent ; when  dry,  dehiscing  in  a stellate  manner 
from  the  apex,  rarely  circumcissile ; seeds  indefinite,  seldom  definite,  and  very 
seldom  solitary  by  abortion.  The  albumen  is  farinaceous,  rarely  absent,  the 
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embryo  curved  and  lateral,  (in  Glinus  spiral,  and  in  Nilraria  and  Reaumuria 
straight,)  and  the  radicle  is  hilose. 

(324(i. ) Hence,  differentially  considered,  the  Mesembraceir  are  succulent 
Crassulinte,  with  a-  or  poly-  petalous  flowers,  numerous  stamens,  5 or  more, 
concrete  carpels,  and  a curved  or  spiral,  seldom  straight,  embryo. 

(3247.)  The  genera  here  associated  are  distributable  into  two  or  three  subtypes. 

(3248.)  The  Mesembryanthidi e,  in  which  the  leaves  are  opposite  the  flowers, 
the  corolla:  a-  or  poly-  petalous,  the  albumen  mealy,  and  the  embryo  curved  or 
spiral. 

(3240.)  The  Nitraridd,  in  which  the  leaves  are  alternate,  the  flowers  5- 
petaled,  the  seeds  exalbuminous,  and  the  embryo  straight. 

(3250.)  The  Reaumuridie,  in  which  the  leaves  are  alternate,  small,  and  scale- 
like; the  sepals  imbricate  i(j  aestivation,  the  corolla  5-petaled,  the  stamina  hypo- 
gynous,  the  albumen  mealy,  and  the  embryo  straight. 

(3251 .)  Nitra  iudje.  Nitraria,  by  its  straight  embryo,  is  evidently  transitional 
from  the  Crassulacese  to  this  type.  It  deviates  so  much  by  its  alternate  leaves, 
definite  petals,  and  exalbuminous  seeds,  from  the  Mesembryanthida,  that  it  is 
well  it  should  be  subtypically  distinguished,  although,  from  its  general  agreement 
with  them,  it  cannot  be  far  removed. 

The  Nitraria.  are  natives  of  the  sandy  plains  of  Africa  and  Asia ; they  are 
slightly  saline  plants  ; but,  if  possessed  of  any  important  properties,  they  are  as  yet 
to  be  discovered. 

(3252.)  Mesembryanthidi.  The  fig-marygolds,  included  in  the  genus 
Mesembryanthemum,  are  plants  with  very  strange  and  curious  leaves,  but  furnished 
with  most  beautiful  flowers.  Upwards  of  300  species  are  already  known,  and 
many  of  them  are  great  favorites  with  cultivators  here.  M.  crystallinum  is  the 
common  ice-plant,  and  M.  umbellatum  is  extremely  handsome.  They  are  all 
innocuous,  and  the  succulent  leaves  of  some,  as  M.  edule,  Sesuvium,  Portulacas- 
trum,  Tetragonia  expansa,  &c.  would  make  excellent  substitutes  for  summer 
spinach  ; and  they  are  used  as  such  by  the  Hottentots.  M.  edule  is  also  eaten 
by  them  ; and  has  hence,  by  the  colonists  at  the  Cape,  been  called  the  “ Hotten- 
tot’s fig.”  From  the  leaves  of  M.  emarcidum,  which  they  bruise  and  ferment, 
the  Hottentots  prepare  a substance  which  they  chew  like  tobacco,  not  only  to 
quench  their  thirst,  but  to  produce  intoxication ; and  this  inebriating  material 
is  an  article  to  them  of  some  commercial  importance. 

The  leaves  of  M.  crystallinum  are  eaten  in  many  places;  and,  in  the  Canaries, 
Broussonet  tells  us  that  the  Guanches  powder  the  seeds  and  eat  them  as  their 
common  food.  In  Spain  this  plant  is  called  Barilla  Moradera,  and  is  cultivated 
to  a great  extent  for  the  purpose  of  procuring  alkali  for  the  glass-works ; and  in 
one  year  the  exports  of  its  ashes  from  the  Canary  Islands  amounted  to  (100,000 
francs.  M.  nodiflorum,  which  grows  wild  in  Egypt,  and  Italy,  is  burned  in  the 
former  country  for  a similar  purpose.  It  is  also  used  in  the  manufacture  of 
Maroquin,  or  Morocco  leather,  which  probably  owes  its  peculiarities  to  the  salt 
contained  in  the  material  with  which  it  is  dressed.  In  the  sandy  plains  where 
these  plants  grow  they  afford  a grateful  pasturage  for  flocks. 

(3253.)  Reaumuridie.  Although  Reaumuria  is  associated  with  the  Mesem- 
bryant/iidic  by  De  Candolle,  the  propriety  of  its  location  in  the  type  is  very 
questionable.  In  habit  and  properties  it  is,  however,  very  like  Nitraria ; and  until 
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its  affinities  are  more  clearly  made  out,  it  may  be  permitted  to  maintain  its  place, 
with  the  protest  that  it  forms  an  aberrant  group-  Like  the  NHraru e,  the  Rcau- 
murite  are  saliniferous  plants;  and  one  species,  It.  vermiculata,  is  remarkable 
for  its  abundant  secretion  of  saltpetre  and  common  table-salt. 

(3254.)  Portulacea3.  The  Purslane  (P ortulaca)  and  its  allies  are  succulent 
herbs  or  shrubs,  with  fleshy,  entire  simple  leaves,  alternate,  rarely  opposite,  and 
usually  destitute  of  stipules.  The  inflorescence  is  terminal  or  axillary,  and  so- 
litary or  in  spikes  or  panicles.  The  flowers  are  regular,  united,  and  usually 
ephemeral. 

The  calyx  is  free,  or  only  slightly  adnate  to  the  base  of  the  germen  ; the  sepals 
are  two,  seldom  3 or  5,  and  usually  connate  at  the  base.  The  petals  are  peri- 
gynous,  exserted  from  the  calyx  or  torus,  and  in  number  5,  but  occasionally  3,  4, 
or  6;  more  or  less  coherent,  and  sometimes  absent-  The  stamina  are  definite, 
exserted  with  the  petals  from  the  calyx  or  torus,  variable  in  number  and  opposite 
the  petals,  or  alternate  with  them,  and  often  unsymmetrical.  The  filaments  are 
discrete,  and  the  anthers  versatile  and  2-celled,  with  a double  longitudinal  de- 
hiscence. The  germen  is  superior,  1-3  celled,  and  many-ovuled ; the  style  single 
and  filiform  when  present,  and  the  stigmata  several  cleft. 

The  fruit  is  a 1 -celled  capsule,  either  dihiscing  longitudinally  or  transversely, 
and  many-seeded,  sometimes  indehiscent,  and  1-seeded  by  abortion.  The  placenta 
is  central,  the  seeds  albuminous,  not  winged  ; the  embryo  curved  round  the  fari- 
naceous albumen,  the  cotyledons  oblong,  and  the  radicle  round  and  long. 

(3255.)  Hence,  differentially  considered,  the  Portulaceos  are  herbaceous  or 
shrubby  Crassuliiiic , with  a mostly  disepalous  calyx,  few  or  no  petals,  when 
coherent  forming  a very  short  tube ; stamens,  when  lew,  alternate  with  the 
sepals  ; the  ovary  1-celled,  the  seeds  wingless,  and  the  embryo  curved  round  the 
mealy  albumen. 

(3256.)  Portulacee,  thus  restricted,  forma  much  less  extensive  group  than  it 
used  to  be  when  its  old  latitudinarian  definition  included  not  only  the  contingent 
Fouquieracetc,  but  also  the  Knuwels,  Tamarisks,  &c.,  now  forming  distinct 
associations,  and  in  obedience  to  their  structural  affinities  transferred  to  other 
stations,  [§  1806.]  But  this  type  has  gained  more  in  precision  than  it  has  lost 
in  extent,  although  its  similitude  to  the  Scleranthacea  is  so  great,  and  its  con- 
nexion with  the  Dianthacea.  so  close,  that  were  it  possible,  without  violating  other 
still  more  intimate  relationships,  it  would  be  well  to  consociate  the  whole.  The 
apetalous  genera,  as  De  Candolle  observes,  tend  towards  the  apetalous  Mcsem- 
bryanthidit ; and  those  with  indefinite  stamens  and  hairy  axillae  indicate  an 
approach  to  the  Nopalacea  of  the  following  section. 

(3257.)  The  Portufacea  are  distributable  into  three  subtypes,  or  rather  three 
small  modern  groups,  including  Purtula,  Telephium,  and  Polycarpaa,  with  their 
respective  allies ; and  hence  called  the  Portulida,  Telephida,  and  Polycarpidte. 
The  two  latter  are  often  associated  with  the  Scleranthacea.,  and  in  many  re- 
spects approach  the  Dianthacea,  as  the  stamens  occasionally  become  bypogynous, 
as  those  of  the  last-named  type  are  shmetimes  perigynous  in  their  exsertion. 

(3258.)  The  Portulida  are  disepalous  Portulacea,  with  stamina  opposite  the 
petals,  and  stipules  none  or  membranaceous,  and  leaves  opposite  or  alternate. 

(3259.)  The  Polycarpidte  are  penta-synsepalous  Portulacete,  with  stamens 
opposite  the  sepals,  opposite  leaves  and  scarious  stipules. 


740 


OUTLINES  OF  ROSAROLOGIA. 


(3260.)  The  Telephidce.  are  penta-synsepalous  Portulacea:,  with  stamens  op- 
posite the  sepals,  scarious  stipules,  nnd  alternate  leaves. 

(3261.)  The  Portulacea:  are  all  innoxious  plants,  possessed  of  very  little  either 
smell  or  taste,  and  not  remarkable  for  any  active  properties.  Their  leaves  are  for 
the  most  part  fleshy,  and  often  edible.  The  common  Purslane,  ( Portulaca 
oleracea,)  is  cultivated  on  the  Continent  as  a dietetic  vegetable,  and  esteemed, 
notwithstanding  its  insipidity,  for  the  readiness  with  which  it  takes  the  flavor  of 
more  sapid  viands.  The  seeds  of  Purslane  are  said  to  be  anthelmintic,  and  they 
form  an  ingredient  in  Renaud’s  vermifuge  powder.  An  unnamed  species  of 
Purslane  is  also  said  to  be  used  in  St.  Domingo  as  a remedy  against  worms  ; and 
the  Da-t-kai  of  Caft'raria,  the  roots  of  which  are  eatable,  is  a Purslane ; this 
Du-t-kai,  however,  must  not  be  mistaken  for  the  Dacka  of  the  Hottentots,  with 
the  juice  of  which  they  form  an  intoxicating  liquor.  This  latter  is  said  to  be  the 
wild  Hemp,  which,  according  to  La  Harpe,  they  also  smoke  like  tobacco.  In 
the  Isle  of  France,  the  leaves  of  P.  meridiana  are  made  into  poultices  for  ma- 
lignant ulcers,  and  those  tumors  the  negroes  are  subject  to  which  in  the  East 
Indies  are  called  todda  vela,  and  in  the  Antilles  Crabe.  Some  species  of 
Claytonia,  as  C.  Cubensis  and  perfoliata,  are  also  esculent,  and  are  used  as  food 
in  the  same  manner  as  Purslane. 

(3262.)  Fouquierace/f..  Fouquiera  and  Brormia  have  been  separated  from 
the  Portulacea and  formed  into  the  present  type  by  De  Candolle,  because  they 
deviate  too  widely,  and  in  too  many  points,  to  be  immediately  associated  with  them. 
In  the  first  place,  their  petals  cohere  and  form  a long  tube,  similar  to  that  of  the 
synpetalous  Crassididce.  2dly.  The  capsule  is  3-celled,  with  a loculicidal  de- 
hiscence and  septiferous  valves.  And  3dly.  The  embryo  is  straight,  placed  in  the 
centre  of  fleshy  albumen,  and  the  cotyledons  are  flat.  Furthermore,  the  Fou- 
quieracetc.  are  trees  or  shrubs,  not  herbaceous  plants,  with  the  fleshy  leaves 
clustered  in  the  axillae  of  a spine  or  cushion  ; the  inflorescence  is  in  terminal  spikes 
or  panicles,  and  the  flowers  are  scarlet.  In  other  circumstances  they  are  ac- 
cordant with  the  Portulacea:. 

(3263.)  Hence,  differentially  considered,  the  Fauquier acea:  are  sympetalous 
Crassulitue,  with  a long  corolline  tube,  a 3-celled  loculicidal  capsule,  with 
septiferous  valves,  indefinite  ovules,  winged  seeds,  a straight  embryo  in  the  centre 
of  fleshy  albumen,  and  clustered  leaves. 

(3264.)  The  Fouquieracea:  are  Mexican  plants,  the  properties  of  which  are 
as  yet  unknown. 

(3265.)  Tamarix , once  included  among  the  Portulacea:,  has  been  made  the 
normal  genus  of  a separate  group,  between  which  and  the  Telephidic  there  is  a 
relationship  observable ; but  its  hypogyuous  stamens,  exalbuminous  comose  seeds, 
and  parietal  placentae,  are  obstacles  to  any  close  alliance  with  the  Portulacea: , 
and  seem  rather  to  indicate  a connexion  with  the  Cistinx. 


grossulina:. 

(3266.)  Ribes  Grossularia,  the  gorse-  or  goose- berry,  the  latter 
being  a corruption  of  the  former  word,  which  has  reference  to  the 
gorse  or  furze-like  prickles  with  which  the  plant  is  armed,  gives 
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its  specific  or  subgeneric  name  to  the  present  section,  as  well  as 
to  one  of  the  seven  types  it  comprehends.  And  the  Nopal  or 
Indian-fig,  the  passion-flower,  and  four  other  genera  of  exotic  and 
less  familiar  plants,  called  Homalium,  Sarny  da,  Turnera,  and 
Loasa,  designate  the  other  six  types  respectively. 

(326T.)  The  Grossulince,  collectively  considered,  are  perigynous  Rosales  or 
Myrtosee,  with  the  petals,  when  present,  exserted  from  the  faux  of  the  calyx,  the 
germen  inferior,  rarely  free,  symmetrical,  and  1 -celled,  with  parietal  placentae; 
seldom  either  2-celled  or  with  the  placentae  central. 

(3268.)  Nopalacea:.  The  Cacti  or  Indian-figs,  form  a type  intermediate 
between  the  Portulacecc  of  the  preceding,  and  the  Grossulaceee  of  the  present 


(«)  Cactus  or  Opuntia  Tuna.  Entire  plant,  to  shew  the  succulent 
leafless  stem,  with  tubercles,  prickles,  and  flowers.  (b)  C.  or  0.  Co- 
chinitlifera,  with  the  cocci.  (c)  Section  of  the  flower,  to  shew  the 
inferior  germen,  style,  and  cleft  stigmata,  stamens  and  many-pieced 
perianth.  (cl)  Pistil  denuded  of  perianth  and  stamens. 

section,  with  the  latter  ol  which  they  were  formerly  combined  and  to  which  they 
are  nearly  related,  notwithstanding  their  dissimilarity  in  port. 

(3269.)  The  Nopalacece  are  (with  perhaps  a single  exception)  shrubs,  having 
succulent  stems,  very  variable  in  form,  either  undivided  or  branched ; angled,  or 
2 -edged,  foliaceous,  but  in  general  destitute  of  leaves.  The  leaves  when  present 
are  smooth  and  fleshy  ; in  general  small  and  caducous,  exstipulate  and  without 
cirrhi : but  most  frequently  degenerating  into  tubercles  and  prickles,  or  super- 
seded by  them. 

The  inflorescence  is  solitary  and  sessile ; and  the  flowers,  which  are  usually 
shewy,  are  regular  and  united,  and  ephemeral,  lasting  only  either  a night  or  a day. 

The  calyx  is  superior,  adnate  to  the  germen,  fleshy,  and  often  prolonged  be- 
yond the  ovary.  The  sepals  are  numerous,  for  the  most  part  indefinite,  and  either 
crowning  the  germen  or  covering  its  whole  surface;  marcescent  or  deciduous, 
and  so  gradually  becoming  petaloid,  that  the  calyx  and  corolla,  both  of  which  are 
imbricate  in  aestivation,  are  indistinguishable  from  each  other.  The  petals  are 
disposed  in  2 or  several  series  arising  from  (he  faux  of  (he  calyx,  sometimes 
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irregular,  and  scarcely  free,  becoming  like  the  sepals  subconcrete  by  their  claws. 
The  stamens  are  indefinite,  multiseriate,  and  more  or  less  cohering  with  the 
sepals  and  the  petals.  The  filaments  are  thin,  (in  Opuntia  slightly  irritable,)  and 
the  anthers  2-celled  and  subversatile,  being  terminal  and  yet  oscillating;  they 
dehisce  by  longitudinal  chinks.  The  germen  is  inferior,  ovate,  fleshy,  and  1- 
celled.  The  placente  parietal  and  many-ovuled.  The  styles,  equal  in  number 
to  the  trophospernis,  are  connected  to  form  a solid  or  fistulous  thread-like 
column,  terminated  by  a cluster  of  stigmata  equal  in  number  to  the  styles  and 
trophosperms ; rarely  connected  so  as  to  form  a tubercle. 

The  fruit  is  a succulent,  1-celled,  many-seeded,  umbilicate  berry,  either  smooth 
and  crowned  with  the  calyx,  or  covered  with  tubercles  and  invested  with  scales; 
the  umbilicus  is  terminal. 

The  numerous  seeds  are  at  first  attached  by  long  funicles  to  parietal  placentae  ; 
subsequently  they  become  loose,  and  are  imbedded  in  a juicy  pulp.  In  form  they 
are  oval  or  obovate,  and  without  albumen.  The  embryo  is  either  curved  or  spiral, 
seldom  straight;  the  radicle  is  short,  thick  and  obtuse,  and  the  cotyledons  variable  : 
during  germination  they  are  in  general  thick  and  fleshy,  but  sometimes  foliaceous ; 
at  others  very  small  or  obsolete,  and  perhaps,  in  Mammillciria  and  several  aphyl- 
lous species,  altogether  absent. 

(3270.)  Hence,  differentially  considered,  the  Nopalacece  are  shrubby  Grossu- 
lince,  with  succulent  stems,  numerous  and  indistinguishable  sepals  and  petals, 
indefinite  stamens,  inferior  germen,  concrete  carpella,  unilocular  polyspermous 
fruit,  numerous  placentae,  and  exalbuminous  seeds. 

(3271.)  The  Nopalacece  are  distributable  into  two  subtjpes,  the  Rhipsalida, 
including  the  single  but  very  distinct  genus  Rhipsalis  ; and  the  Opuntidce,  which 
comprehends  all  the  genuine  cacti  formerly  referred  to  a single  genus,  but  now 
distinguished  into  six  genera  or  subgeneric  groups,  called  Mammillaria,  Melo- 
cactus,  Echinocactus,  Cereus,  Opuntia,  and  Pereskia. 

(3272.J  In  the  Rhipsalidcc  the  placentae  are  central,  and  hence  the  ovules  and 
seeds  are  central  also  : 

(3273.)  While,  in  the  Opuntidce,  the  placentae  or  trophosperms  are  parietal, 
and  hence  the  ovules  and  seeds  are  attached  to  the  sides  of  the  berry. 

(3274.)  Rhipsalidje.  The  Rhipsalides,  so  called  from  their  leafless  pro- 
cumbent branches  being  as  flexible  as  those  of  willows,  are  curious  epiphytic 
plants,  growing  on  and  hanging  from  trees  in  tropical  countries.  They  are  chiefly 
interesting  from  the  circumstance  of  the  placentae  being  central,  which,  although 
an  exception  to  the  general  character  of  the  section,  confirms  the  affinity  of  the 
CrassulincE  and  Grossulince,  and  hence  they  may  be  esteemed  the  transitional 
grade  that  connects  the  two. 

(3275.)  Opuntidae.  The  Mammillaria:  are  roundish  or  subcylindrical  shrubs, 
with  the  stems  so  succulent  and  the  parenchyma  so  much  developed,  that  the 
ligneous  axis  is  scarcely  apparent.  They  are  leafless,  but  the  tubercles,  as  Dr 
Candolle  observes,  bear  some  similitude  to  the  foliage  of  Mesembryanthemum 
barbatum,  and  hence  are  probably  degenerate  leaves.  The  seeds  of  the  Mninmil- 
lariae  are  said  to  be  acotyledonous ; their  stems  are  also  lactescent,  and  the  milky 
juice  being  sweet  and  pleasant,  which  is  not  frequently  the  case  in  lactescent 
plants,  their  generic  name,  Bug-cactus,  is  peculiarly  appropriate,  as  well  as  some 
of  the  specific  ones,  though  almost  pleonasms,  such  as  M.  magnimamvm  and 
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pnrvimamma.  In  the  Euphorbiaceoe,  which,  like  the  Mammil/ariee,  are  succulent, 
leafless,  and  lactescent,  the  milk  is  acrid,  and  often  poisonous.  In  the  Echinocacti 
and  Cerei  the  seeds  are  also  said  to  be  destitute  of  cotyledons;  in  the  Mnlocacti 
they  are  small,  but  in  the  Opuntia.  and  Rhipsalides  they  are  well  developed. 

(3276.)  The  fleshy  stems  of  all  the  Cacti  are  esculent,  and  in  dry  seasons 
the  cattle  in  the  West  Indies  resort  to  the  rocks,  and  otherwise  barren  districts 
in  which  these  plants  abound,  and  tearing  otf  the  thorny  teguments  with  which 
they  are  covered,  feed  upon  the  moist  pulp  within.  The  fruits  of  many  species 
are  also  eatable;  they  are  in  general  slightly  acid,  but  have  not  much  flavor;  still 
their  succulence  renders  them  agreeable  in  warm  climates. 

Pliny7  tells  us  that  the  word  Opuntia  is  derived  from  Opitns , the  name  of  a 
town  near  Phocis  in  the  vicinity  of  which  the  plant  so  called  grew  naturally  in 
abundance.  Sprengel  asserts  that  our  Opuntia  is  the  Opuntia  of  Theophrastus ; 
but  other  writers,  without  much  reason,  doubt  their  identity.  [§  3261.] 

(3277.)  Opuntia  vulgaris,  the  common  Indian  fig,  when  eaten  in  any  quantity, 
tinges  the  urine  of  a red  colour,  as  beet-root  does,  but  without  producing  any 
untoward  effects.  Its  fruit  is  about  the  size  of  a hen’s  egg;  the  fruit  of  some 
species  is  as  small  as  currants,  while  in  others,  such  as  O.  Tuna,  which  is  much 
esteemed  in  Chili,  it  is  larger  than  in  the  Opuntia  vulgaris. 

(3278.)  I he  Cerei,  like  the  rest  of  the  Cacti,  are  very  ornamental  plants, 
with  elongated,  and  often  flexible,  thonglike  stems  and  specious  flowers.  Some, 
as  the  Cereastri,  stand  erect  like  fluted  or  many-angled  columns;  others  are 
Pendent  or  creep  along  the  ground  like  serpents,  and  hence  their  subgeneric 
name  of  Serpentini ; and  others  again,  ns  the  Alati  or  P/iyllanthioides  have  their 
stems  flattened  to  simulate  leaves ; or,  as  the  Opuntioides,  articulated  and  mo- 
niliform.  3 he  beauty  ot  C.  speciocissmtus  and  C.  flagelliformis  has  rendered 
them  universal  favorites;  and,  from  being  diurnal  flowers,  they  are  better  known 
than  the  C.  grandiflorus  or  Night-blowing  C’ereus,  byr  which  however  they  are 
far  exceeded  in  splendour.  The  blossoms  of  this  plant  begin  to  expand  about 
6 or  7 o’clock  in  the  evening,  are  fully  blown  about  midnight;  and,  before  the 
cock  crows,  that  is,  by  3 or  4 in  the  morning,  they  are  quite  decayed.  But 
during  its  short  continuance,  there  is  scarcely  any  flower  known  of  greater  beauty. 
The  calyx,  when  open,  measures  nearly  a foot  in  diameter,  so  that  this  magni- 
ficent blossom  is  almost  three  feet  in  circumference.  The  outer  sepals,  and  espe- 
cially their  external  faces,  are  ot  a dark-brown  colour ; the  inner  ones  of  a splendid 
yellow,  gradually  shaded  into  the  petals,  which  are  of  a pure  and  brilliant  white ; 
and  the  centre  of  the  flower  is  filled  by  the  numerous  recurved  stamens  that  sur- 
round the  style.  So  that  when  6 or  8,  or  10  flowers,  as  is  often  the  case,  are 
open  at  once  on  one  plant,  they  make  indeed  a glorious  appearance,  resembling 
so  many  stars  shining  in  all  their  lustre  ; verifying  the  poet’s  declaration  that 

“ Darkness  shews  us  worlds  of  light. 

We  never  see  by  day.” 

Besides  their  beauty,  these  flowers,  are  delightfully  fragrant,  and  fill  the  air 
with  odours  to  a considerable  distance  round. 

(3270.)  The  truit  of  C.  sepium,  which  grows  to  profusion  in  the  districts  at 
the  foot,  of  Chimborazo,  is  there  used  by  the  natives  as  a remedy  in  bilious  fevers. 

(3280.)  Peres/cia  aculeata,  which  is  a pleasant  eatable  fruit,  about  (be  size 
of  a small  plum,  is  called  in  the  West  Indies  the  Barbadoes  gooseberry;  and  the 
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Cacti  in  general  may  be  considered  the  representatives  of  onr  Grossulariae  in 
warm  climates,  which  are  as  unfavourable  to  their  growth  and  the  development  of 
their  fruit,  as  the  colder  parts  of  the  temperate  regions  are  to  the  Nopalaceaa. 
1 he  gooseberry  degenerates  even  in  France  and  Spain.  P.  Bleo  is  employed  in 
South  America  for  the  purpose  of  purifying  water. 

(3281.)  Several  species  of  Cactus  are  infested  with  insects  belonging  to  the  genus 
Coccus,  some  of  which,  especially  the  Coccus  Cacti,  become,  from  the  colouring 
matter  they  collect  Irom  the  fruit  and  flowers  of  the  Cacti,  of  vast  commercial  im- 
portance ; being,  in  fact,  the  cochineal  of  the  painter  and  the  dyer.  Several  of  the 
Cocci  have  already  been  mentioned  as  affording  either  mediately  or  immediately 
valuable  dyes ; such,  for  examples,  as  the  Coccus  llicis,  which  abounds  on  the  (j. 
cocci/ era,  whence  Kernics,  and  of  old  all  the  best  kermesine,  or  crimson  colours, 
were  procured ; C.  Lacca,  which  yields  the  lake  or  lac  dyes,  gum  lac,  Ac. ; C. 
Polonicus,  which  is  found  on  the  roots  of  Scleranthus  perennis,  and  other  plants, 
and  from  which  a crimson  dye  can  he  also  made  ; and  C.  mannifer,  which  punc- 
tures the  Cclastrus  ceriferus,  being  thus  the  proximate  cause  of  the  exudation  of 
the  waxy  matters  found  on  that  tree,  from  which,  in  China,  candles  are  made.  But 
these  are  all  of  far  less  value  than  the  Coccus  Cacti  or  Cochineal ; and  of  this 
species  none  afford,  or  rather  collect,  so  fine  a pigment  as  those  which  feed  on  the 
Cactus,  hence  called  Cochinillfera.  [§  3261,6.]  The  delicate  red  juice  of  the 
fruit  of  this  Cactus  is  the  appropriate  food  of  these  insects,  and  the  brilliancy  of 
their  colour  diminishes  when  they  are  fed  upon  other  species.  The  Cocci  being 
hence  the  collectors  of  this  colouring  matter,  the  pureness  of  which  is  deteriorated 
by  their  exuvias  being  blended  with  it,  for  the  whole  of  the  insect  is  dried  and 
powdered,  it  has  been  attempted  to  collect  and  inspissate  the  fruit-juice  alone, 
and  thus  to  avoid  the  admixture  of  the  exuviae  of  the  Coccus  ; but  whether  from 
the  juices  undergoing  some  change  by  animal  digestion,  or  otherwise,  the  scheme 
has  not  been  hitherto  successful. 

The  fruit  of  O.  cochinillifera  is  eatable ; it  is  mildly  astringent,  and  is  reported 
to  be  a powerful  diuretic,  tinging  the  renal  excretions  of  a red  colour. 

(3282.)  The  Cacti  are  remarkable,  like  many  other  very  succulent  plants,  such 
as  the  Mesembryantliidiz , Crassulidte,  some  of  the  Euphorbia,  Ac.  for  luxuriating 
in  the  hottest,  driest,  and  most  sterile  situations.  Such  as  sandy  deserts,  in  the 
crevices  of  rocks,  on  the  tops  of  walls,  roofs  of  houses,  and  so  forth.  For  such 
localities  they  are  fitted  by  nature  by  the  peculiar  structure  of  their  cuticle,  which 
will  rapidly  absorb  moisture,  but  perspires  tardily.  De  Candolle  has  shewn  that 
the  cuticle  of  the  Cacti  is  very  scantily  supplied  with  evaporating  pores  j and 
hence  their  endurance  of  excessive  heat  in  dry  soils  without  exsiccation ; to  this 
also  may  be  attributed  the  succulence  of  their  stems.  That  this  hypertrophy, 
which  is  the  normal  condition  of  various  plants,  may  be  artificially  produced  in 
numerous  others  which  are  naturally  dry  and  almost  destitute  of  pulp,  horti- 
culture affords  abundant  proof ; and  therefore  it  is  obvious,  that  although  an  ana- 
logy exists  between  the  Nopalace  a,  as  well  as  the  Crassuli/iee,  and  some  of  the 
Euphorbiacctc,  Asclepiadete,  and  even  Asphodelaccw,  still  that  no  real  affinity 
could  be  established  merely  on  this  similitude  in  the  organs  of  vegetation. 

(3283.)  G ross u lac eje.  The  genus  liibes,  including  the  gooseberries  and 
currants,  formerly  associated  with  the  Nopalacea,  but  now  separated  to  form  the 
present  type,  has,  like  its  old  congener  Cactus,  been  distributed  into  several  genera 
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or  subgeneric  groups;  such  its  Grossularias,  the  true  gooseberries;  and  Ribesicc , 
the  true  currants ; to  which  may  be  added  Robsonia,  a plant  allied  to  the  former ; 
and  Symphocalyx,  a sub-genus,  appended  to  the  latter  group.  These  subgenera 
are  convenient  demarcations  of  the  various  groups  of  species,  but  their  differences 
are  not  sufficient  for  them  to  be  considered  as  generically  distinct;  and  even  as  it 
is,  their  differential  characters  are  still  unsettled.  Perhaps  the  simplest  plan  is  to 


Riles  [ Gross ularia\  Uva-crispu. 

a Branch  with  leaves  aculei,  and  fruit. 

(«)  Sprig  with  flowers. 

( b ) Flower  opened  to  shew  the  pentasynsepa- 
lous  calyx  and  definite  perigynous  petals  and 
stamens. 

(c)  Pistil  to  shew  the  inferior  germen. 

(cl)  Transverse  section  of  the  berry. 

( e ) Longitudinal  section  of  ditto,  both  shew- 
ing the  two  parietal  placenta,  the  bracteolae  on 
the  pedicels,  and  marcescent  calyx. 

(f)  Seed  with  its  long  podosperru  and  arillus. 

(g)  Seed  denuded  of  the  arillus. 

(h)  Section  of  the  seed  to  shew  the  embryo. 

(i)  The  embryo. 


consider  all  the  aculeate  species  to  belong  either  to  Robsonia  or  Grossularia ; and 
those  which  are  unarmed  to  Ribesia  or  Symphocalyx ; the  former  two  are  inter- 
distinguished  by  the  first  having  the  flowers  tetrandrous,  the  red  calyx  cylin- 
drical, and  the  stamens  twice  as  long  as  the  sepals;  while  the  second  or  true 
gooseberries  have  the  flowers  pentandrous,  and  the  calyx  campanulate.  The 
latter  two  are  in  like  manner  distinguished  by  having  in  the  Ribesice  or  true  cur- 
rants, the  racemes  many-flowered,  and  the  cylindrical  or  campanulate  calyx  not 
yellow,  while  in  the  Symp/iocalyces  the  calyx  is  tubular  and  of  a fine  yellow 
colour. 

(3284.)  The  Grossulacece,  thus  formed  of  the  Linnean  genus  Riles,  are,  col- 
lectively considered,  unarmed  or  aculeate  shrubs,  with  round  or  irregularly  angled 
ligneous  stems  and  branches  ; simple,  lobed,  alternate  leaves,  plaited  in  vernation, 
sometimes  furnished  with  small  glands,  und  caniculate  or  ciliate  petioles,  but 
destitute  of  cirrhi  and  stipules. 

The  inflorescence  is  axillary  and  racemose.  The  racemes  sometimes  becoming 
serlula,  and  the  flowers  are  mostly  of  a greenish  white,  sometimes  yellow  or  red, 
and  united,  rarely  separate  by  ubortion.  The  pedicels  are  exarticulate,  and  iur- 
nished  with  bracteohe. 
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The  tube  of  the  calyx  is  minute  to  the  limb,  is  4-5  cleft,  regular,  often  coloured, 
marcescent,  the  sepals  being  few  and  imbricate  in  aestivation.  The  petals  are 
definite  [5-4  or  OJ  perigynous,  exserted  from  the  faux  of  the  calyx,  and  alternate 
with  its  lobes;  subunguiculate  and  marcescent  like  the  sepals.  The  stamina 
are  perigynous,  equal,  definite,  [4-5,  seldom  6],  exserted  between  the  petals  and 
opposite  the  sepals;  the  filaments  are  thread-like  or  awl-shaped  and  free ; the 
anthers  are  small,  2-celled,  and  in  general  burst  internally  and  lengthwise  by 
clefts:  (in  one  variety  of  the  red  currant  the  dehiscence  is  lateral  and  trans- 
verse.) The  gerrnen  is  inferior  or  half  inferior,  1 -celled,  with  2 parietal  placenta*, 
bearing  many  ovules.  The  style  is  single,  formed  of  the  two  connate  carpels, 
and  2 or  more  cleft. 

The  fruit  is  a subglobose  berry  crowned  with  the  marcescent  calyx,  1 -celled, 
many-seeded  and  indehiscent.  The  placentas  are  nerviform,  opposite  and  parie- 
tal. The  seeds  indefinite,  horizontal,  and  suspended  by  long  threadlike  podo- 
sperms,  until  they  are  detached  and  rest  on  the  juicy  pulp.  The  testa  is  gelati- 
nous, and  the  podosperm  expanded  into  a chalaza.  The  albumen  is  horny  (?) 
whitish,  and  of  the  same  shape  as  the  seed,  the  embryo  is  very  small,  situ- 
ated at  the  narrow  end  or  base  of  the  seed ; the  radicle  obtuse,  excentric,  and 
turned  towards  the  hilum  ; and  the  cotyledons  foliaceous  during  germination. 

(3285.)  Hence,  differentially  considered,  the  Grossulacete.  are  shrubby,  non- 
succulent Myrtosas,  with  distinct  and  definite  sepals,  petals,  stamens  and  placentae; 
the  former  three,  being  usually  each  five  in  number,  never  more  than  six ; and 
the  latter  only  two. 

(3280.)  Of  the  Grossularia,  or  aculeate  Ribes,  there  are  fifteen  or  sixteen 
known  species,  the  fruits  of  all  which  are  eatable,  but  the  varieties  of  R.  Uva- 
crispa  are  the  most  valued,  and  those  in  most  general  culture : the  rough  and 
smooth  gooseberries  [ G.  sylvestris  and  sativa\  considered  the  two  chief  varieties 
of  Ribes  or  Grossularia  Uva-crispa,  are  often  esteemed  distinct  species  ; the  for- 
mer being  the  /’.  Grossularia , and  the  latter  the  R.  Uva-crispa  of  Linneus. 
De  Candolle,  however,  believes  them  to  be  specifically  the  same. 

In  England  gooseberries  are  much  cultivated,  especially  in  Lancashire,  where, 
from  prizes  being  offered  by  the  Provincial  Horticultural  Societies,  berries  have 
been  produced,  each  weighing  an  ounce  or  an  ounce  and  a half.  Gooseberries, 
although  grown,  are  not  very  common  in  the  gardens  either  of  Southern  or  North- 
ern Europe,  the  heat  of  the  summers  in  Spain  and  Italy  being  too  great,  and  in 
Norway  and  Sweden  the  seasons  are  too  rapid  for  the  full  development  of  the 
fruit.  In  England  gooseberries  are  much  esteemed  both  as  a dessert  and  kitchen 
fruit;  and,  from  the  facility  with  which  when  in  an  unripe  state  they  can  be  pre- 
served throughout  the  year  in  bottles  from  which  the  air  has  been  excluded  by 
boiling,  renders  them  very  serviceable  as  a winter  fruit.  Gooseberries  also,  when 
preserved  with  sugar,  make  very  good  jams  and  jellies;  and,  when  fermented,  an 
excellent  wine  is  produced,  which  sparkles  when  the  cork  is  drawn,  and  is  known 
as  English  champagne. 

The  pleasant  acidulous  flavour  of  the  gooseberry  depends  upon  the  presence  of 
malic  acid  blended  with  sugar;  and  upon  the  varied  proportions  in  which  these 
two  principles  are  developed  depends  the  fitness  of  the  several  varieties  for  des- 
sert or  kitchen  use,  for  preserving,  or  for  making  wine. 

(3287.)  Peclic  acid,  the  vegetable  Jelly  of  the  older  chemists,  which  is  remark- 
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able  for  forming  n gelatinous  coagulum  when  mixed  with  water,  abounds  in  the 
gooseberry,  and  hence  by  Guibourt  it  was  once  called  Grossuline ; but,  as  it  is 
common  to  many  other  plants,  such  as  carrots,  turnips,  parsnips,  beet,  <fcc.  per- 
haps Braconnot’s  name  is  the  preferable  one.  Pectic  acid  is  reputed  to  be  one  of 
the  most  efficient  antidotes  in  cases  of  poisoning  by  the  salts  of  lead,  copper, 
antimony,  zinc,  and  quicksilver,  with  the  exception  of  tartar  emetic  and  corro- 
sive sublimate ; and  hence  gooseberries  and  gooseberry-jelly  become  domestic 
resources  in  cases  of  such  accidents,  until  medical  assistance  can  be  obtained. 
The  Pectic  acid  has  a double  advantage,  for  it  not  only  by  its  chemical  action 
neutralizes  the  poisonous  substances,  but  by  its  mucilaginous  nature  involves 
their  particles,  and  renders  them  mechanically  inert. 

(3298.)  From  their  resemblance  to  small  unripe  figs,  the  grossi  of  the  ancients, 
gooseberries  were  called  grossularitE  by  the  Latins,  and  groseilles  by  the  French ; 
and  hence,  perhaps,  our  gooseberry  is  a corruption  of  gross-berry , notwithstand- 
ing the  opinion  entertained  by  some  that  it  is  a degeneration  of  gorse-berry. 
[3266.]  Our  word  currant,  the  groseilles  en  grappes  of  the  French,  and  uvetta  of 
the  Italians,  has  evidently  a reference  to  the  similitude  of  the  fruit  to  the  corinths 
or  currants  of  commerce,  which  are  the  grapes  of  Zante. 

(3286.)  The  red  and  white,  the  variegated  and  flesh-coloured  currants  of  our 
gardens,  are  all  varieties  of  Ribes  (or  Ribesia)  rubrum,  which  is  itself,  in  all  pro- 
bability, only  an  improvement  of  R.  sylvestre. 

(3290.)  Currants,  like  gooseberries,  owe  their  pleasant  flavour  to  the  sugar  and 
malic  acid  they  contain,  and,  like  them,  they  are  much  esteemed  for  dessert,  and 
making  tarts,  wine,  preserves,  cfec.  When  fresh  they  are  refrigerant,  and  very 
grateful  to  the  parched  palates  of  persons  suffering  from  fever.  Equal  quantities 
of  sugar  and  red  currant  juice  make  an  excellent  jelly,  very  much  in  request  as 
a sweet  sauce  to  eat  with  hare,  venison,  and  mutton,  as  well  as  various  articles  of 
confectionary  and  in  medicine.  But  their  several  domestic  uses  are  too  well 
known  to  be  dwelt  on. 

(3291.)  The  black  currant  is  a distinct  species,  of  which  no  varieties  have 
hitherto  been  produced.  The  leaves  and  flowers  of  this  plant  are  covered  with 
glands,  that  secrete  the  peculiar  odour  for  which  it  is  remarkable.  Few  persons 
like  either  the  taste  or  smell  of  the  black  currant  so  well  as  the  red;  and  it  is 
therefore  less  cultivated  as  food,  but  its  fruit  makes  a jelly  or  jam  that  is  used  in 
domestic  medicine  as  a remedy  in  cases  of  hoarseness  or  sore  throat;  and  lozenges 
made  from  the  fruit,  especially  from  the  skins,  are  of  much  service  in  pectoral 
complaints.  In  Russia,  where  the.  black  currant  grows  wild,  the  berries  are 
made  into  wine,  the  juice  being  fermented  either  alone  or  with  honey,  a little 
spirit  being  also  sometimes  added.  In  Siberia  a drink  is  made  of  the  leaves, 
and  they  are  often  dried  and  mixed  with  souchong,  to  give  it  the  flavour  of 
green  tea;  they  are  also  used  to  tincture  colourless  spirit,  so  as  to  make  it  re- 
semble common  brandy. 

The  fruit,  leaves,  and  wood  of  the  black  currant  are  tonic,  and  stimulant;  and 
some  of  the  other  species,  the  taste  of  which  is  mawkish,  are  said  to  be  emetic; 
but  they  are  not  used  in  medicine. 

(3292.)  Samydace®.  Samy da  and  its  allies,  associated  to  form  this  type,  are 
tropical  trees  or  shrubs,  with  alternate,  sometimes  subdistichous,  simple  leaves, 
which  are  coriaceous,  evergreen,  and  furnished  in  general  with  round  or  oblong 
pellucid  dots,  short  petioles,  and  small  free  deciduous  stipules.  The  inflorescence 


748 


OUTLINES  OF  ROSAROLOOIA. 


is  axillary,  either  solitary  or  fasciculate,  the  pedicles  articulate,  and  the  flowers 
united. 

The  calyx  is  free,  3-5-7  sepaled,  the  sepals  more  or  less  coherent  by  their 
ungues,  usually  petaloid  within,  and  subimbricate,  or  rarely  valvate  in  aestivation. 
The  corolla  is  absent  or  reduced  to  a thin  torus  that  lines  the  bottom  of  the  ca- 
lyx. The  stamens  are  definite,  2-3  or  4 times  as  many  as  the  sepals,  and  exserted 
from  the  calyx  ; the  filaments  are  monadelphous  and  subulate,  either  all  anthe- 
riferous,  or  alternately  fertile  and  barren,  the  shorter  being  villous  or  ciliated;  the 
longer  ones  bearing  2-celled  erect  anther*  that  dehisce  lengthwise.  The  ger- 
men  is  free  or  superior,  1-celled,  with  parietal  placentae,  and  many  ovules.  The 
style  is  filiform,  and  the  stigma  either  capitate  or  slightly  lobed. 

The  fruit  is  a coriaceous  1-celled  capsule,  with  3-5  valves,  often  pulpy  within 
and  slightly  coloured,  and  dehiscing  imperfectly  from  the  apices  of  the  valves. 
The  seeds  are  indefinite,  attached  to  the  valves,  and  included  within  a fleshy  aril- 
ius;  they  are  oval  in  shape,  with  an  excavated  hilum.  The  albumen  is  fleshy 
and  oily,  the  embryo  small  and  inverted,  the  radicle  obtuse  and  turned  away  from 
the  hilum,  and  the  cotyledons  ovate,  foliaceous,  and  plicate. 

(3293.)  Hence,  differentially  considered,  the  Samydacece  are  apetalous  suli- 
petaloid  Grossidina,  with  superior  germen,  definite  (3-5)  parietal  placentas ; dehis- 
cent, many-seeded  capsules,  monadelphous  stamens,  and  punctate  leaves,  the  dots 
being  round  and  oblong. 

(3294.)  The  bark  and  leaves  of  the  SamydtE  are  said  to  be  slightly  astringent; 
and  the  leaves  of  Casearia  ulmifolia  when  boiled,  are  applied  in  Brazil  to  wounds, 
and  are  there  reputed  an  antidote  to  the  bites  of  poisonous  serpents. 

(3295.)  IIomaliaceje.  Homalium,  Aristotelia,  and  their  typical  allies,  are 
tropical  shrubs  or  small  trees,  with  simple,  entire,  alternate,  impunctate  leaves, 
and  free  deciduous  stipules. 

The  inflorescence  is  spicate,  racemose,  or  paniculate,  the  pedicels  ebracteate, 
and  the  flowers  regular  and  united. 

The  calyx  is  free,  often  adherent  at  the  lower  part  to  the  germen,  the  sepals 
connate,  forming  a funnel-shaped  tube  with  a 5-15-cleft  persistent  limb,  herba- 
ceous in  texture,  and  subvalvate  in  aestivation.  The  petals  are  scarcely  distin- 
guishable from  the  sepals,  but  the  alternate  segments  of  the  calyx  being  petaloid 
are  considered  as  the  corolla.  The  torus  is  expanded  into  a thin  plate  lining  the 
calyx  ; and  there  are  glands  or  scales,  either  single  or  in  pairs,  situate  at  the  base 
of  tbe  sepals.  The  stamina  are  perigynous,  exserted  from  the  calyx  alternate 
with  the  glands,  and  therefore  opposite  the  petals  and  alternate  with  the  sepals, 
occasionally  solitary,  but  generally  in  groups  of  threes  or  sixes.  The  filaments 
are  free  and  subulate,  the  anthers  incumbent,  2-celled,  the  locules  distinct  both 
above  and  below,  and  bursting  lengthwise.  The  germen  is  half-inferior,  1- 
celled,  with  3-5  parietal  placentae,  and  1-2  or  many  ovules.  The  styles  are  3-5, 
simple,  filiform  or  subulate,  free,  (rarely  connate,)  and  the  stigmata  are  undivided. 

The  fruit  is  capsular  or  sub-baccate,  1-celled,  the  placentae  filiform  and  parietal. 
The  seeds  small,  ovate,  or  angular,  and  solitary  or  numerous.  The  albumen  is 
fleshy,  and  the  embryo  included. 

(3296.)  Hence,  differentially  considered,  the  Homaliacete  are  sub-corollaceous 
Grossulimc,  with  glandular  or  scaly  nectaries,  a half-inferior  ovarium,  definite 
(3-5)  placentae,  and  impunctate  leaves. 

(3297.)  The  Homaliaccic  seem  to  be  transitional  from  the  Samydaccc  to  the 
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Passifloracete,  for  their  doubtful  corolla  is  intermediate  between  the  petaloid  inner 
surface  of  the  calyx  in  the  former,  and  the  undistinguishable  sepals  and  petals  of 
the  latter.  In  Napimoga  also  there  are  no  glands  at  the  base  of  the  sepals,  thus 
tending  in  this  particular  to  the  Samydacecc,  as  the  ovarium,  which  is  said  to  be 
superior  in  Astranthus,  does  towards  the  free  germen  of  the  Passijloraccce. 

The  questionable  nature  of  the  perianth  has  induced  both  Brown  and  Do 
Candolle  to  consider  these  plants  as  apetalous,  but  the  latter  classes  them  with 
his  Dichlamydeae,  and  puts  them  near  the  Chailletiacece  [§  1578],  which,  like 
them,  are  doubtfully  referred  either  to  the  mono-  or  dichlamydeous  groups. 

(3298.)  Little  is  known  of  the  general  properties  of  the  Homaliacea:.  Aristo- 
telia  Macqui  is  the  Macqui  of  Chili,  the  berries  of  which  are  eatable ; they  are 
about  the  size  of  peas,  of  a very  dark  purple  colour,  becoming  ultimately  black, 
and  of  an  agreeably  acid  flavour.  The  native  Chilians  make  a wine  of  their  juice, 
and  in  a fresh  state  they  are  esteemed  as  a febrifuge,  and  reputed  to  be  very 
serviceable  in  malignant  fevers.  The  bark  is  astringent  and  contains  so  much 
gallic  acid  that  it  blackens  rapidly  the  instruments  with  which  it  is  cut.  This  is 
the  plant  which  Dombey  used  with  such  remarkable  success  against  the  plague, 
in  Chili,  in  the  year  1782. 

(3299.)  Passiflouaceas.  The  passion-flowers,  and  their  immediate  allies 
associated  to  form  this  type,  are  herbaceous  or  shrubby  plants,  rarely  trees,  with 
often  twining  scandent  stems,  and  alternate,  simple,  petiolate  leaves,  either  entire 
or  lobed,  and  usually  furnished  with  glands  and  stipules. 

The  inflorescence  is  axillary,  and  the  peduncles,  which  in  the  non-scandent 
species  are  all  floriferous,  become  in  part  in  the  climbing  ones  converted  into  ten- 
drils. The  flowers  are  shew'}',  regular,  and  united,  rarely  separated  by  abortion, 
usually  solitary,  seldom  aggregate,  and  for  the  most  part  invested  with  a triphyllous 
involucrum. 

The  calyx  is  free,  the  sepals  5-10,  the  external  ones  herbaceous,  and  the  inner 
petaloid;  they  are  imbricate  in  aestivation,  sometimes  irregular,  cohere  by  their 
ungues,  and  constitute  a tube  of  variable  length,  which  is  lined  by  filamentous  or 
annular  processes,  forming  a nectary.  The  petals  when  present  are  5 in  number, 
and  exserted  from  the  faux  of  the  calyx  external  to  the  ring  of  filaments ; often 
scarcely  or  not  at  all  distinguishable  from  the  sepals,  and  occasionally  absent  or 
metamorphosed  into  the  filamentous  nectary.  The  torus  lines  the  bottom  of  the 
calyx,  and  is  produced  to  form  a cylindrical  column  which  bears  the  germen,  and  from 
which  the  stamens  are  exserted.  The  stamina  are  definite  (5),  in  Smeathmannia 
alone  indefinite,  surrounded  by  numerous  barren  filaments,  forming  a radiant  cir- 
cle, arranged  in  one  or  two  series,  thus  accounting  for  the  indefinite  stamens 
of  Smeathmannia.  The  filaments  are  shortly  monadelphous,  and  opposite  the 
external  lobes  of  the  calyx.  The  anthers  versatile,  or  rather  peltate,  being 
attached  to  the  filaments  by  their  back ; reversed,  and  thus  by  situation  extrorse, 
although  in  reality  introrse,  2-celled,  and  dehiscent  lengthwise.  The  germen  is 
free,  stipitate,  1 -celled,  with  3,  rarely  5,  parietal  placentae,  and  many  ovules.  The 
styles  are  short  or  none,  and  the  stigmata  are  equal  in  number  to  the  tropho- 
sperms,  thick  and  lobed,  or  dilated. 

The  fruit  is  baccate  or  capsular,  either  naked  or  invested  by  the  calyx,  and  ele- 
vated on  the  stalk-like  torus.  It  is  3-  rarely  5-  valved,  1-celled,  when  capsular 
dehiscent  by  valves,  when  baccate  indebiscent ; the  parietal  placentae  (3-5  in 
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number, ) are  polyspermous,  nerviform,  and  attached  to  the  middle  of  the  valves. 
The  seeds  are  pendulous,  rarely  erect,  and  covered  either  by  a membranous  or 
pulpy  arillus  (seldom  exarillate),  the  testa  is  crustaceous,  and  the  tegmen  mem- 
branaceous. The  albumen  is  fleshy  but  thin,  and  often  scrobiculate  ; the  embryo 
is  straight  and  included,  the  radicle  round  and  turned  towards  the  hilum,  and  the 
cotyledons  flat  and  foliaceous,  seldom  fleshy. 

(3300.)  Hence,  selecting  the  chief  differential  characters,  the  Passifioracea. 
are  subcorollaceous  Grossulina,  with  radiant  nectaries,  a stipitiform  staminiferous 
torus;  definite,  many-seeded,  placentas;  and  scrobiculate  albumen. 

(3301.)  Considerable  variations  of  development  occur  among  the  Passi- 
fioraceaz ; and  these  are  considered  indicative  of  the  three  subtypes  sometimes 
separated  from  each  other,  but  here  associated  together,  and  which,  from  Paropsiu , 
Passiflora,  and  MalesherUa,  are  called  the  Paropsidte,  Passfloridee,  and  Males- 
herbidre. 

(3302.)  The  Paropsida.  are  pentapetalous  Passfloraccie , with  subsessile  ovaries, 
and  non-scandent  stems,  destitute  of  tendrils. 

(3303.)  In  the  Passifloridm  the  petals  are  none  or  indeterminable,  the  ovary 
stipitate,  and  the  stems  often  scandent  and  cirrhose. 

(3304.)  In  the  Malesherbidie  the  corolla  is  pentapetalous,  the  petals  convolute 
in  aestivation,  the  nectary  annular,  the  styles  long  and  exserted  from  distinct 
points  of  the  ovary ; the  ovules  erect,  the  seeds  exarillate,  and  the  cotyledons 
fleshy.  They  are  likewise  non-scandent  undershrubs  with  exstipulate  leaves, 
and  destitute  of  cirrlii. 

(3305.)  These  three  subtypes  form  an  interesting  series  of  gradations  from  the 
preceding  to  the  succeeding  groups.  Smeathmannia  of  the  Paropsidte  has  inde- 
finite stamens  like  the  Nopalacece,  and  in  many  respects  is  connected  to  the 
Homuliaceie ; the  doubtful  and  variable  nature  of  the  perianth  in  Passifloruhe  is 
similar  to  that  of  the  Samydacecc  and  Homaliacecc  ; and  the  Malesherbidie,  by  their 
exarillate  seeds,  twisted  petals,  and  the  exsertion  of  their  styles,  and  habit,  prepare 
the  way  for  the  Turneraceee,  which  follow.  De  Candolle  also  well  observes  that 
the  staminiferous  stipitate  torus  of  the  Passifloruhe  supporting  the  germen,  renders 
the  type  intermediate  between  tbe  thalamiflorous  I!  Inert  dose  and  the  perigynous 
Myrtosee,  for  the  stamens  are  neither  calyciflorous  nor  thalamiflorous,  and  almost 
as  much  hypogynous  as  perigynous  in  their  exsertion. 

(3306.)  The  Passfloraccie,  although  in  general  innoxious,  are  suspicious  plants  ; 
for  one  species,  the  Passiflora  r/uadrangularis,  is  known  to  be  deleterious,  and  the 
others  have  not  been  sufficiently  examined  to  allow  their  innocence  to  he  affirmed, 
notwithstanding  the  fruit  of  most  of  them,  even  of  the  noxious  one,  is  eatable. 
The  quadrangular  passion-flower,  which  is  a native  of  the  Isle  of  France,  is 
cultivated  in  several  of  the  French  settlements  for  the  sake  of  its  root,  which 
is  affirmed  to  be  a most  powerful  narcotic.  It  is  said  to  owe  its  activity  to 
a peculiar  principle  that  the  French  chemists  have  called  Passtflorine;  and  M. 
Ricord-Madiana,  who  has  published  an  essay  on  the  subject,  reports  that  a de- 
coction of  the  root  killed  a dog  to  whom  it  was  given,  in  forty  minutes  : as  soon 
as  the  animal  took  it,  he  tell  on  his  side  as  if  struck  down  by  apoplexy;  and,  on 
examination,  the  heart  and  the  vessels  of  the  brain  were  found  gorged  with  black 
blood.  Fowls,  when  iorced  to  swallow  this  decoction,  became  cataleptic  ; and 
lizards  remained  in  a state  of  stupor  for  several  hours  after  its  administration. 
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The  activity  of  this  root  seems  to  be  lessened  and  destroyed  by  time,  for  some 
that  had  been  kept  three  years  was  found  on  experiment  to  be  inert. 

M.  Ricord  adds  that  the  Peteveria  fetida  is  reputed  in  the  Antilles  to  be  an 
antidote  to  this  poison,  and  that  the  fruit,  which  is  there  eaten,  is  large  and  good, 
often  weighing  as  much  as  6 lbs. 

(3307.)  P.  mali/ormis  is  the  sweet  calabash  of  the  West  Indies,  where  it  is 
much  esteemed  as  a dessert ; and  the  fruit  of  P.  alata,  coccinea,  cdulis,  laurifolia, 
ligularis,  ornata,  tinifolia,  and  car  idea,  are  all  likewise  esculent.  The  part  which 
is  eaten  is  either  the  fleshy  arillus  or  the  juicy  pulp  that  surrounds  the  seeds. 
This  succulent  matter  is  fragrant  and  cooling,  and  has  a pleasant  flavour.  It  is 
usually  sucked  through  a hole  made  in  the  rind. 

(3308.)  P.  fetida,  like  many  other  offensive  plants,  is  esteemed  as  an  em- 
menagogue ; and  is  thought  to  be  serviceable  in  hysteria ; the  infusion  of  the 
flowers  is  also  taken  as  a pectoral  medicine. 

(3309.)  The  fruit  of  P.  laurifolia  is  said  to  be  aperient  and  diuretic  ; and  the 
roots  ol  P.  normalis  and  P.  Contrayerva  are  reputed  to  be  as  sure  alexipharmics 
and  carminatives  as  those  of  the  Dorstenice. 

(3310.)  The  name  passion-flower  owes  its  origin  to  some  imaginative 
Jesuit,  who  fancied  he  bad  found  an  allegorical  representation  of  our  Saviour’s 


Passiflora  car  idea . Cuttings  to  shew  leaf,  tendril,  brae  teas,  and 
flowers : the  perianth  consisting  of  many  pieces  varying  in  appearance 
from  sepals  to  petals  ; the  radiant  nectary,  the  columnar  disk  bearing 
the  stamens  and  pistil,  which  are  figured  separately  as  well  as  in  situ, 
and  the  fruit. 

passion,  or  at  least,  of  the  instruments  of  torture,  as  well  as  other  attendant  cir- 
cumstances, in  the  structure  of  the  blossoms,  leaves,  and  tendrils  of  these  curious 
plants. 

(3311.)  The  passion-flowers  are  not  only  curious  but  most  beautiful  plants; 
they  grow  well  and  blossom  freely  in  this  country,  yet  they  seldom  ripen  their 
fruit.  Several  hybrid  varieties  have  been  produced  by  art,  which  exceed  in  beauty 
any  of  the  natural  species. 

(3312.)  The  Murucujtz,  once  included  in  the  genus  Passiflora,  but  now  con- 
sidered as  generically  distinct,  have,  like  them,  esculent  fruits,  which  are  fragrant 
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and  refreshing.  Their  leaves  in  decoction  are  esteemed  (especially  those  of  M. 
ocellala ,)  in  the  Antilles  as  an  efficacious  wash  in  diseases  of  the  skin  : and  when 
taken  internally  they  are  reputed  to  possess  anthelmintic  powers. 

(3313.)  Turnerace.e.  Tumera  and  Pirir/uela,  two  genera  formerly  con- 
founded with  the  Portulacex  and  Cistacetz,  have  been  separated  from  their  old 
associations,  and  combined  to  form  the  present  type.  They  are  tropical  herba- 
ceous plants,  with  a tendency  to  become  sufl'rutescent,  and  covered  with  a soft 
down  or  hairs,  but  destitute  of  stings.  Their  leaves  are  simple,  entire  (rarely 
pinnatifid)  petiolate,  often  with  two  glands  at  the  end  of  the  petiole,  and  without 
either  stipules  or  cirrhi. 

The  inflorescence  is  axillary  and  solitary,  the  peduncle  either  free  or  cohering 
with  the  petiole,  articulate,  and  furnished  with  2 bracteae.  The  flowers  are 
regular  and  united,  generally  of  a yellow  colour,  rarely  blue. 

The  calyx  is  free,  and  consists  of  5 sepals,  concrete  by  their  lower  halves,  forming 
a cylindrical  or  funnel-shaped  tube  with  equal  pointed  lobes,  imbricate  in  aestivation, 
persistent,  and  often  coloured.  The  torus  is  a thin  plate  lining  the  base  of  the 
calyx.  The  petals  are  5,  free,  equal,  and  deciduous,  exserted  from  the  tube  of 
the  calyx,  alternate  with  its  lobes,  and  contorted  in  aestivation.  The  stamens 
are  5,  perigynous,  exserted  from  the  tube  of  the  calyx  below  the  petals, 
alternate  with  them,  and  shorter.  The  filaments  are  free,  the  anthers  erect, 
oblong,  and  2-celled,  with  an  introrse  longitudinal  dehiscence  by  a double  chink. 
The  ovarium  is  superior,  1-celled,  with  3 parietal  placent®  and  many  ovules;  the 
styles  are  3-6,  more  or  less  coherent,  and  either  bipartite  or  multifid  at  their 
summits. 

The  fruit  is  a 3-valved,  1-celled  capsule,  with  filiform  placent®  on  the  axes  of 
the  valves,  and  dehiscent  longitudinally  from  the  apex  to  about  half-way  down  the 
capsule.  The  seeds  are  indefinite,  subsessile,  and  pendulous,  with  a thin  mem- 
branaceous unilateral  arillus  and  reticulated  coriaceous  testa.  The  albumen  is 
fleshy,  the  embryo  slightly  curved,  axile,  spathulate,  with  the  radicle  turned  to- 
wards the  hilum,  and  the  cotyledons  somewhat  plano-convex,  entire,  and  foliaceous 
during  germination. 

(3314.)  Hence,  differentially  considered,  the  Tumeraces.  are  exstipulate  excir- 
rhose  pubescent  Grossulince,  with  contorted  petals,  definite  stamens,  a free  3-valved 
capsule,  3 parietal  placent®,  and  subincurved  embryo  in  the  axis  of  fleshy  albumen. 

(3315.)  Tumera  was  named  after  Dr.  William  Turner,  of  York,  who  published 
“ A New  Herbal”  in  1551,  in  which  there  is  much  curious  information.  But 
none  of  the  species  of  this  or  the  allied  genus  are  known  to  possess  any  active 
properties,  neither  have  they  been  hitherto  applied  to  any  useful  purpose.  They 
are  plants  with  the  habit  of  Cistus,  with  inconspicuous  yellow  flowers,  and  of 
little  beauty.  They  are  hence  chiefly  interesting  for  the  relations  which  their 
structure  establishes  and  confirms  between  other  groups.  Thus  in  habit  they  some- 
times ugree  with  the  cisti  and  sometimes  with  the  mallows  ; and  in  the  structure  of 
the  fruit  they  approach  very  near  to  the  Cistacea.  But  the  perigynous  stamens 
remove  them  from  immediate  connexion  with  these  groups,  and  bring  them 
near  the  Loasaceie  and  Pass/Jloraccte,  leading  thus  on  to  the  Cucurbitaceac.  of 
the  following  section. 

(3316.)  Loasacejf..  Loasa  and  its  typical  allies  are  American  herbs,  with 
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often  scandent  stems  and  cirrhi,  more  or  less  hispid,  and  frequently  furnished  with 
stings.  The  leaves  are  opposite  or  alternate,  exstipulate  and  simple,  but  often 
variously  lobed  and  cut. 


c 


Lousct  grandi flora. 

c.  Cutting  to  show  leaves,  flowers,  <fcc. 

(a)  A fifth  part  of  the  torus,  with  the  inner 
scale  like  petals,  and  the  barren  filaments. 

(b)  The  fruit  to  show  the  half-adherent 
calyx,  and  one  of  the  persistent  lobes  left. 

(c)  Section  of  the  fruit  to  show  the  3-parie- 
tal  placentas,  (e)  seed. 

(d)  Section  of  ditto,  to  show  the  embryo  in 
the  axis  of  the  albumen. 

(e)  Longitudinal  section  to  show  the  same. 

(f ) The  embryo  removed. 


The  inflorescence  is  axillary,  terminal,  or  lateral,  and  the  peduncles  1 -flowered. 
The  flowers  are  large  and  elegant,  regular  and  united. 

The  tube  of  the  calyx  is  adnate  to  the  germen,  or  closely  invests  it.  The  limb  is 
5 (seldom  4)  cleft  and  persistent,  and  the  petals  5-10,  are  exserted  from  the  faux 
of  the  calyx,  and  are  either  all  similar,  or  some  of  them  are  degenerate  and  scale- 
like, and  in  general  subvalvate,  rarely  contorted  in  aestivation.  The  stamens  are 
indefinite,  multiseriate,  free,  or  slightly  connected  by  the  bases  of  the  filaments 
into  bundles,  and  exserted  with  the  petals,  the  outer  rows  being  often  barren. 
The  filaments  are  subulate  and  unequal,  and  the  anthers  small,  2-celled,  and  dehis- 
cent lengthwise.  The  ovarium  is  inferior,  or  included  within  the  calyx  when  not 
wholly  adherent  to  it ; 1 -celled,  with  3-parietal  placentae  and  few  or  many  ovules, 
the  style  is  single,  but  composed  of  several (3-5-7)either  wholly  connate,  or  free 
only  towards  the  summits. 

The  fruit  is  a capsule,  either  dry  or  subsucculent,  inferior  or  half  superior,  and 
crowned  with  the  persistent  calyx.  It  is  1 -celled,  3-5-7-valved,  with  thick  parie- 
tal placentae  attached  to  the  sutures  ; hut  sometimes  with  incomplete  dissepiments, 
or  rarely  with  a free  central  trophosperm.  The  seeds  are  pendulous,  subsessile, 
mostly  indefinite  (few  only  in  Klapr'othia  and  Mentzelia,)  and  exarillate.  The 
albumen  is  fleshy,  the  embryo  straight,  linear,  oblong  and  axile,  or  included 
in  the  centre  of  the  albumen  ; the  radicle  is  turned  towards  the  hilum,  and  the 
cotyledons  flat  and  small,  and  foliaceous  in  germination. 

(3317.)  Hence, differentially  considered,  the  Loasacetc  are  apopetalous  Grosstt- 
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litue  with  indefinite  stamens,  partly  sterile,  adnate  or  girding  calyx,  and  3-7  sutural 
or  inter-valvular  trophosperms. 

(3318.)  The  Louscc  are  chiefly  prized  for  their  beautiful  and  highly  curious 
flowers.  They  are  also  remarkable  for  the  admirable  mechanism  of  their  stimuli, 
and  the  acrimony  of  the  poisonous  fluid,  these  instruments  instil  into  the  wounds 
they  make.  The  Pumaysanca  of  Brazil  is  a medicinal  preparation  of  L.  punicea, 
but  of  its  uses,  or  of  the  properties  of  these  plants  in  general,  there  is  very  little 
known. 

The  stings  of  the  Loasce  resemble  in  some  measure  those  of  the  Urticce,  but 
they  have  no  other  characters  common,  and  this  type  is  more  nearly  related  to 
the  Passifloracece,  with  some  of  which  the  included  genera  accord  in  habit, 
and  especially  to  the  Cucurbitacece,  from  which,  however,  they  are  in  general 
distinguished  by  their  apopetalous  corolla*. 

CUCURBITINiE. 

(3319.)  The  Gourd  and  the  Papaw  are  typical  of  two  natural 
groups  of  plants  once  united,  but  now,  on  account  of  their  essen- 
tial differences  in  structure,  very  properly  distinguished  from  each 
other,  and  named  the  Cucurbitacece  and  Papayacece  respectively. 
These  associated  types  are  nearly  related  to  the  Grossulince,  espe- 
cially to  the  Passifloracece  and  Loasacece.  They,  however,  at  the 
same  time  for  the  most  part  differ  not  only  from  the  preceding  sec- 
tion, but  even  from  the  whole  suborder,  by  the  cohesion  of  their 
petals.  This  deviation,  from  the  most  general  collective  sign,  has, 
however,  already  been  anticipated  in  several  instances ; yet  here 
the  union  is  so  constant  and  so  complete,  that  the  apopetalous  co- 
rolla is  superseded  by  the  synpetalous  form,  and  that  character  be- 
comes the  exception  which  has  hitherto  been  regarded  as  the  ge- 
neral rule.  This  anticipation  of  the  normal  structure  of  the 
Syringales  renders  the  systematic  location  of  these  two  types  de- 
bateable.  Were  strict  reference  had  to  the  conventional  collective 
character  alone,  the  Papayacece,  and  the  majority  of  the  Cucurbi- 
tacece, should  certainly  be  transferred  from  this  order  to  the  next; 
but,  as  they  cannot  be  disjoined,  and  the  nearest  associates  of  the 
Cucurbitacece  are  the  Passifloracece  and  Loasacece,  it  seems  most 
advisable  to  retain  them  in  the  vicinity  of  the  Grossulince, 
although  not  to  include  them,  as  Bartling  has  done,  in  the  same 
section.  Their  relationship  to  the  Syringales  appears  likewise  to 
be  sufficiently  regarded  by  their  proximity  as  border  types,  thus 
placed  on  the  confines  or  neutral  ground  of  either  order  ; and,  as 
the  natural  system  is  a system  of  affinities,  these  double  alliances, 
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which  distract  an  artificial  analytic  index,  confirm  and  establish  a 
natural  synthetic  scheme. 

(3320.)  Selecting  the  chief  differential  characters,  the  Cucur- 
bitinai  are  amphi-  or  syn-petalous  Rosares,  with  mostly  separated 
flowers,  1-celled  ovaries  and  parietal  placentas. 

(3321.)  Cucukbitace.£.  The  Gourds  and  their  typical  allies  are  annual  or 
perennial  herbaceous  [or  suffruticose  ?]  plants,  with  tuberous  or  fibrous  roots  and 
often  striated  stems,  climbing  by  means  of  tendrils  ; the  leaves  are  alternate,  sim- 
ple, palmate,  or  quincuncially  ribbed,  succulent  and  covered  with  asperities,  petio- 
late  and  exstipulate,  the  stipules  being  converted  into  lateral  tendrils,  or  the  ten- 
drils, when  axillary,  being  formed  of  abortive  peduncles. 

The  inflorescence  is  axillary,  and  either  solitary,  fasciculate,  or  paniculate,  and 
with  scarcely  ever  any  bracteae.  The  peduncles  are  exarticulate  ; the  flowers 
white,  red,  or  yellow,  either  monoecious  or  dioecious,  but  very  rarely  united. 


Momordica  Elaterium. 

b.  Cutting  with  leaves,  stamineous  and  pistil- 
line flowers  and  fruit. 

(a)  Pistilline  flower  separate,  to  shew  the  in- 
ferior germen. 

(b)  Section  of  the  germen,  to  shew  the  ad- 
nate  tube  of  the  calyx,  and  the  parietal,  many- 
ovuled  placentae. 

(c)  Transverse  section  of  the  fruit,  shewing 
the  union  of  the  3-connate  carpels,  and  the  pa- 
rietal placentae. 

(d)  Fruit  entire,  crowned  by  the  persistent 
limb  of  the  perianth. 


The  calyx  is  penta-synsepalous,  its  tube  adnate  to  the  germen,  and  the  limb 
5-cleft  or  toothed,  deciduous,  and  imbricate  in  aestivation;  sometimes  obsolete. 
The  corolla  consists  of  five  petals,  exserted  from  the  faux  of  the  calyx,  or  the 
edge  of  the  torus,  and  alternate  with  the  sepals  : the}’  are  often  intimately  blended 
" ith  the  cal}x,  and  scarcely  distinguishable  irom  it,  being  apparently  sub-continu- 
ous. They  are  more  or  less  discrete  'or  connate  by  their  bases,  but  most  com- 
monly united . very  cellular  in  their  structure,  strongly  marked  by  reticulated 
veins,  generally  entire,  but  occasionally  fringed  at  their  edges.  The  stamina  are 
definite  (5)  either  free,  or  more  frequently  triadelphous,  the  filaments  being  con- 
nate in  pairs,  the  filth  one  remaining  free ; or  sometimes  diadelphous  by  its  union. 
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The  filaments  are  seldom  hairy.  The  anthers  either  free  or  connate,  2-celled, 
very  long  and  sinuous,  seldom  short,  and  oval,  having  a conspicuous  connec- 
tivum,  continuous  with  the  filament,  and  occasionally  prolonged  beyond  the  cells, 
which  dehisce  longitudinally  by  clefts. 

The  germen  is  inferior,  1-celled,  with  3 parietal  placentae,  and  many  ovules: 
sometimes  subtrilocular  or  imperfectly  6-celled.  The  style  is  short  or  almost 
absent,  and  the  stigmata  (3-5)  2-lobed,  very  thick  and  velvety,  or  fringed. 

The  carpels  (3-5,  rarely  by  abortion  1,)  are  fleshy,  connate,  and  invested  by  the 
torus  and  tube  of  the  calyx,  so  as  to  form  that  kind  of  fruit  denominated  a pepo. 
This  fruit  is  1 celled  with  parietal  placentae,  or  3-6  celled  with  the  angular  tropho- 
sperms  forming  a central  column  or  triangular  space.  The  podosperms  are  tumid 
towards  the  seeds,  and  form  arilli,  which  are  either  succulent,  or  by  exsiccation 
membranaceous.  The  seeds  are  flat  and  ovate,  with  coriaceous  testae  thickened 
at  the  margins  by  the  raphe,  which  is  evident  beneath  the  spermoderm,  and  the 
ends  often  become  2-3  lobed  on  drying.  The  embryo  is  straight  and  exalbuminous, 
the  radicle  next  the  hilum,  which  is  oblique  and  at  the  apex  of  the  seed,  and  the 
cotyledons  are  foliaceous  and  palmatinerved. 

(3322.)  Hence,  differentially  considered,  the  Cucurbitacece  are  amphi-petalous 
Rosares , or  Cucurbitinte,  with  inferior  ovaries,  and  exalbuminous  seeds. 

(3323.)  The  genera  here  associated  are  distributed  by  De  Candolle  into  two 
subtypes  called  FeuillidcB,  [or  Nhandirobeas,]  and  Cucumidtz  [or  Cucurbiteae] . 

(3324.)  In  the  FeuillidcB  the  tendrils  are  axillary  and  peduncular,  and  the 
flowers  dioecious. 

(3325.)  In  the  Cucumidce  the  tendrils  are  lateral  and  stipular,  and  the  flowers 
either  dioecious,  monoecious,  or  united. 

(3326.)  Fevillidm.  Feuillea  scandens  is  the  celebrated  Nhandirhoba  or 
Ghandirhoba,  of  South  America,  there  held  in  so  much  repute  as  an  antidote  to 
various  poisons,  animal  and  vegetable.  The  natives  employ  it  not  only  against 
serpent  bites,  but  also  to  counteract  the  baneful  effects  of  the  Manibot  and  Man- 
chineel.  M.  Drapiez  likewise,  after  having  expressly  made  experiments  to  as- 
certain its  powers,  states  that  animals  poisoned  with  hemlock,  mix  vomica,  the 
Rhus  Toxicodendron,  <fcc.,  were  recovered  by  the  administration  of  the  seeds  of 
this  plant.  He  recommends  to  bruise  the  seeds  in  a little  water;  and  asserts  that 
it  is  equally  efficacious  as  an  antidote,  whether  taken  internally,  or  externally  ap- 
plied to  an  envenomed  wound. 

The  fruit  of  the  Feuillea  is  as  large  as  an  apple,  and  from  a fancied  resemblance 
it  is  called  ‘ the  shaving-box.’  The  seeds  contain  a fixed  oil,  which  is  fit  for  burning, 
but  it  is  too  bitter  to  be  employed  as  food.  The  bitterness  of  the  seeds  has  caused 
them  to  be  employed  as  anthelmintics  and  cathartics.  F.  Javanilla  likewise 
enjoys  in  New  Grenada  a reputation  for  similar  medicinal  powers. 

(3327.)  Cucvmidm.  Many  plants,  very  useful  both  as  affording  food  and 
physic,  as  well  as  various  domestic  utensils,  are  included  in  this  subtype ; such  as 
the  eatable  gourds,  melons,  and  cucumbers;  and  the  medicinal  Elnterium  and 
Colocynth.  A bitter  purgative  principle  appears  to  be  common  to  the  whole; 
and  according  to  its  concentration,  and  the  proportion  in  which  it  is  combined 
with  mild  farinaceous  matters,  either  in  particular  species  or  even  in  particular 
parts  of  the  fruit,  it  renders  them  sometimes  agreeable  food,  at  others  uneatable ; 
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aud  again,  very  active  medicines,  which  are  occasionally  so  energetic  as  to  be 
considered  poisonous. 

(3328.)  Jollifia  is  a genus  which  appears  to  be  transitional  from  the  preceding 
subtype  to  the  present.  By  Hooker  it  is  associated  with  the  Feuillida :,  but  by 
De  Candolle  with  the  Cucumidce,  and  it  is  indeed  very  nearly  related  to  the  Trichos- 
anthi  of  the  latter  group.  Africana  is  the  Coutmt  sonali  of  Madagascar.  Its 
fruit  is  as  large  as  our  larger  gourds,  and  each  contains  from  2 to  300  seeds,  as 
big  as  ordinary  chesnuts.  The  flesh  of  the  fruit  is  bitter  and  not  eatable,  but  the 
seeds  are  excellent  as  food,  their  flavour  being  very  agreeable,  and  they  are  said 
to  be  at  least  as  good  and  nourishing  as  almonds.  They  abound  in  oil,  which  is 
easily  procured  by  expression,  50  lbs.  of  seeds  yielding  8 lbs.  of  bland  oil.  This 
plant  affords  a good  illustration  of  the  generalization  made  by  De  Candolle,  that 
the  seeds  of  the  Cucurbitaceous  plants  are  mild  and  wholesome,  and  do  not  par- 
ticipate in  the  energetic  properties  of  the  rind  of  the  fruit ; and  it  will  be  found 
that  they  are  sweet  and  innocuous  even  in  the  poisonous  species. 

(3329.)  The  Cucurbits,  or  gourds,  have  received  their  generic  name  from  the 
resemblance  which  the  fruits  of  many  species  bear  to  different  vessels ; and  in 
various  parts  of  the  Old  and  New  Worlds,  as  in  Egypt,  Arabia,  and  the  West 
Indies,  they  are  converted  into  bowls,  basons,  and  other  domestic  utensils.  The 
bottle- gourds , now  forming  the  genus  Lagenaria,  have  long  necks  and  capacious 
bulbs,  like  flaggons.  There  are  several  varieties  of  L.  vulgaris,  which  afford 
bottles  of  various  shapes,  some  having  single  and  some  double  bulbs.  When  fully 
grown  they  form  very  large  flasks,  six  feet  long  by  a foot  and  a half  in  circum- 
ference ; and  when  quite  young,  they  are  made  into  spoons.  The  Arabians  call 
the  plant  Charrah,  and  the  poorer  people  often  eat  the  fruit  boiled  with  vinegar,  or  All 
the  shell  with  rice  and  meal,  and  thus  make  it  into  a kind  of  pudding.  Some  of 
the  bottle-gourds  have  a bitter  cathartic  pulp,  which  may  be  used  instead  of  co- 
locynth  ; but  others,  especially  the  cultivated  varieties,  have  a sweet  and  esculent 
flesh.  These  latter  are  sometimes  called  sweet  calabashes  ; but  they  must  not 
be  confounded  with  the  true  Calabashes,  which  are  species  of  Crcscentia. 

(3330.)  Cucurbita  Pepo,  the  common  pumpkin,  is  a plant  remarkable  for  its 
rapid  growth ; in  good  soil,  and  well  supplied  with  water,  it  will  form  shoots 
40  or  50  feet  long,  and  cover  an  eighth  part  of  an  acre  in  a season.  The  fruit 
of  the  Pompion,  corrupted  into  Pumpkin,  is  eatable,  though  not  in  general  much 
esteemed  ; it  wants  flavour,  but  is  often  made  into  puddings  and  pies,  with  apples 
and  other  fruit.  Sometimes  it  is  sliced,  and  at  others  a hole  scooped  in  it  and 
the  hollow  filled  with  apples,  spice,  and  sugar,  and  then  baked  entire.  On  the 
Continent  it  forms  a frequent  ingredient  in  soups,  fricassees,  and  stews  ; and  it  is 
likewise  fried  in  oil  or  butter.  In  many  of  the  French  provinces,  where  it  is 
extensively  cultivated,  cows,  hogs,  and  other  cattle,  are  fed  upon  it ; and  from 
the  seeds  large  quantities  of  oil  are  expressed,  which  is  used  both  for  food  and 
burning. 

(3331.)  The  Vegetable  Marrow,  which  within  a few  years  has  become  a com- 
mon and  popular  vegetable,  is  a variety  of  C.  ovi/era,  called  the  Succade  gourd. 
When  quite  young  it  is  very  good  fried  in  butter,  when  half-grown  it  is  ex- 
cellent, either  plain,  boiled,  and  eaten  with  butter,  or  stewed  in  slices  with 
rich  sauce;  when  full  grown  it  is  made  into  pies.  The  tender  tops  of  this 
gourd,  as  well  as  of  C.  verrucosa  and  Aurantia,  and  indeed  all  the  species  of 
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Cucucurbita  and  Cucumis,  may  be  used  as  substitutes  for  greens,  and  are  very 
palatable. 

(3332.)  The  fruit  of  tbe  squash  gourd,  Cucurbiia  Melopepo , is  also  esculent;  it 
has  the  flavour  of  an  artichoke  when  cooked,  and  from  its  form  is  called  in 
Germany  the  “ Elector’s  hat.” 

(3333.)  The  Water-melon,  Cucurbita  Citrullus,  is  referred  by  De  Candolle  to 
the  genus  Cucumis.  The  fruit  of  this  species  is  so  very  succulent  that  it  melts  in 
the  mouth ; and  is  in  warm  countries,  or  in  hot  seasons,  a most  refreshing  article 
of  diet.  To  the  Egyptians  it  is  both  food  and  physic  : they  eat  it  in  such  abun- 
dance that  it  would  seem  to  be  almost  their  only  meat  and  drink ; and  it  is  their 
most  common  medicine  in  cases  of  ardent  fever.  The  fruit  grows  often  to  a 
very  large  size  even  in  this  country ; but  in  Senegal,  one  has  been  known  to 
weigh  60  lbs.  There  are  two  principal  varieties  of  the  Citrullus.  In  one  the 
flesh  is  firm,  while  in  the  other  it  is  very  succulent  and  juicy;  the  former  is 
called  Pasteca,  and  the  latter  Jac6. 

(3334.)  C.  Melo  is  the  well  known  and  much  prized  melon,  the  fruit  of  which 
when  in  perfection  is  scarcely  surpassed  by  any  brought  to  table;  and  when 
otherwise,  good  for  nothing.  The  Cantaloup  is  one  of  the  best  varieties;  but 
even  this  is  so  uncertain  in  its  flavour,  that  in  France,  where  it  is  much  cultivated, 
“ to  be  as  deceitful  as  a melon”  has  become  a proverb.  Although  this  variety 
has  received  its  name  from  Cantalou,  in  Italy,  it  is  said  to  be  there  unknown. 
The  melon  is  a cooling  and  very  refreshing  fruit ; it  is  however  considered  difficult 
of  digestion,  and  likely  to  induce  colicky  complaints  : its  flavour  is  heightened  by 
the  addition  of  sugar,  and  persons  who  fear  its  dyspeptic  qualities  should  eat  it  sea- 
soned with  pepper  or  other  spice.  There  are  several  sorts  of  Cantaloups,' such  as 
the  rock,  the  orange,  the  Prescot,  &c.,  but  the  former  is  the  most  esteemed. 
And  a few  of  each  of  the  other  varieties,  Reticulatus  and  Maltensis,  are  worth 
cultivation,  although  inferior  to  the  Cantaloups. 

(3335.)  Cucumis  Dudaim  is  the  Chemmam  of  the  Arabs,  and  from  the  simi- 
larity of  the  name  it  has  been  supposed  by  some  to  be  the  Dudaim  of  Scripture ; 
but  as  the  word  in  one  place  signifies  an  eatable  root,  and  in  another  a fragrant 
flower,  it  was  not  improbably  a common  name  of  pleasant  or  sweet-smelling 
food.  The  fruit  of  this  species  is  eatable,  and  it  is  also  on  account  of  its  fra- 
grance used  as  a perfume. 

C.  Chati  is  the  Abdellavi  of  the  Egyptians,  who  not  only  eat  the  fruit,  but  by- 
piercing  it  when  nearly  ripe,  and  breaking  down  the  pulp  -without  removing  it 
from  the  vine,  convert  the  succulent  flesh  into  a very  agreeable  and  refreshing 
drink.  They  stop  up  the  hole  after  the  operation,  and  let  the  melon  remain 
uncut  for  several  days. 

C.  Common  bears  likewise  an  esculent  fruit,  from  which  a sort  of  beer  is  made 
by  the  natives  in  Japan. 

(3336.)  C.  sativus  is  the  common  cucumber,  the  flavour  and  properties  of 
which  are  so  well  known,  that  little  more  requires  to  be  said  than  that  it  is  a very 
pleasant  and  refreshing  vegetable  when  eaten  fresh,  and  forms  a palatable  in- 
gredient in  soups,  fricassees,  and  other  dishes,  as  well  as  when  pickled  or  pre- 
served in  sugar.  There  are  several  varieties,  of  which  the  green,  the  yellow,  the 
white,  and  the  variegated,  are  the  chief. 

The  Cucumber  has  been  employed  medicinally,  not  only  ns  a febrifuge,  but  also 
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ns  a remedy  in  pectoral  complaints;  and  Hartmann  records  the  cure  of  a case  of 
consumption  (?)  which  he  attributes  to  the  taking  a pint  of  its  juice  daily.  The 
expressed  juice  of  the  cucumber  is,  however,  chiefly  used  as  a cosmetic : it  is 
said  to  give  a very  pleasant  suppleness  to  the  skin,  and  it  enters  into  the  composi- 
tion of  several  of  the  French  pomades. 

(3337.)  C.  Colocynthis  is  the  bitter  cucumber  or  Coloquintida  of  medicine. 
The  bitter  purgative  principle  present  in  other  species,  and  which  is  occasionally 
so  much  developed  as  to  render  the  common  melons  and  cucumbers  uneatable,  is 
here  always  produced  in  such  quantities  as  to  form  an  active  drug : indeed,  one  so 
energetic  that  it  may  be  considered  a poison.  Orfila  mentions  a case  in  which 
most  serious  symptoms  followed  an  overdose  of  colocynth  ; and  Dr.  Fordyce 
records  another,  in  which  a woman  became  subject  to  colic,  which  lasted  for  thirty 
years,  by  drinking  a strong  infusion  in  beer  ; but,  notwithstanding  this,  Thunberg 
tells  us,  that  at  the  Cape  of  Good  Hope  the  gourd  is  eaten,  being  rendered  in- 
nocuous when  properly  pickled.  The  activity  of  this  drug  depends  upon  a bitter 
principle  called  Colocynthine,  which  abounds  in  the  rind  and  pulp.  The  seeds  are 
free  from  it,  or  only  rendered  slightly  bitter  on  their  outsides  by  contact,  and 
when  washed  they  are  mild  and  tasteless.  This  cucumber,  which  is  common  in  the 
Levant,  is  supposed  by  many  persons  to  be  the  one  mentioned  in  the  2d  Book  of 
Kings,  where  the  sacred  historian  says,  that  during  a time  of  dearth  in 
Gilgal,  “ one  went  out  into  the  field  to  gather  herbs,  and  found  a wild  vine,  and 
gathered  thereof  wild  gourds,  his  lap  full,  and  came  and  stirred  them  into  the  pot 
of  pottage : for  they  knew  them  not.  So  they  poured  out  for  the  men  to  eat. 
And  it  came  to  pass,  as  they  were  eating  pottage,  that  they  cried  out,  and  said  (to 
Elisha),  Oh  thou  man  of  God,  there  is  death  in  the  pot.  And  they  could  not  eat 
thereof,”  until  the  prophet  had  miraculously  rendered  the  pottage  wholesome, 
(c.  iv.  5 — 9.) 

(3338.)  The  Lvffte  are  now  geuerically  distinguished  from  the  Cucucurbitae, 
amongst  which  they  were  once  included,  on  account  of  the  petals  being  free  and 
deciduous.  L.fcetida,  the  Louff  of  the  Arabs,  is  a curious  gourd,  that  twines 
round  palms,  and  richly  ornaments  their  noble  trunks.  Its  offensive  odour, 
alluded  to  in  its  specific  name,  prevents  it  being  often  cultivated  here  ; it  is, 
however,  grown  in  Arabia  and  China,  where  the  young  fruit  is  pickled  like 
the  mango,  and  eaten  by  the  natives  ; but  by  Europeans  it  is  considered  nei- 
ther pleasant  nor  w'holesome. 

(3339.)  L.  acutangula  is  cultivated  in  the  Isles  of  France  and  Bourbon  for  the 
sake  of  its  fruit,  the  fleshy  part  of  which  is  eatable.  The  rind  is  woody,  and  the 
seeds  are  said  to  be  possessed  of  emetic  properties ; but  this  is  doubtful,  as  even 
in  the  most  bitter  and  active  species,  such  as  the  colocynth,  the  seeds  are  mild 
uud  wholesome. 

(3340.)  Benicasa  cerifera  is  the  tallow  gourd  of  China.  Its  fruit  is  scarcely 
esculent,  but  it  is  remarkable  for  having  its  surface,  when  mature,  covered  with 
an  exudation  resembling  wax,  and  which  has  something  the  smell  of  common 
rosin. 

(3341.)  Momordica  Elaterium  is  the  squirting  cucumber,  remarkable  not  only 
for  the  sudden  separation  of  the  fruit  from  the  stalk  when  ripe,  and  the  violent 
ejection  of  the  contents  of  the  gourd,  but  also  for  the  virulence  of  its  action  on 
the  animal  economy.  Elaterium  is  a term  applied  by  Hippocrates  to  various 
drastic  purgatives  and  applications  of  a detergent  nature ; it  has  however  been 
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long  especially  confined  in  medicine  to  the  plant  in  question,  which  affords  one  of 
the  most  energetic  and  violent  cathartics  known.  The  ancients  thought  that 
every  part  of  the  plant  was  active ; but  Dr.  Clutterbuck  has  shewn  that  the  powerful 
principle  called  Elatine  is  chiefly,  if  not  altogether,  confined  to  the  juice  which 
surrounds  the  seeds,  and  which,  when  forcibly  ejected  on  the  hands  or  into  the 
eyes,  occasionally  produces  painful  inflammation.  To  this  circumstance  may  be 
attributed  the  very  variable  strength  of  the  drug  as  ordinarily  prepared,  for  if  much 
care  be  not  taken  the  greater  part  of  the  potent  fluid  will  be  lost  by  the  elastic 
rupture  of  the  fruit,  and  its  ejection,  either  while  being  gathered',  or  when  packed 
for  carriage.  For  its  mode  of  preparation,  see  Med.  Bot.  xxxiv. 

The  root  of  Elaterium  is  bitter,  like  that  of  Bryony,  and  may  be  used  as  a 
purgative. 

(3342.)  M.  operculata  bears  an  eatable  fruit,  which  is  remarkable  for  dehiscing 
by  an  operculum  at  the  contrary  extremity  to  that  at  which  the  M.  Elaterium. 
bursts.  M.  pedata  and  M.  Luff'a  have  also  both  of  them  eatable  fruits,  while 
those  of  M.  Charantia,  cylindrica , dioica,  and  purgans,  are  irritating  cathartics, 
esteemed  as  powerful  aperients,  and  often  employed  as  vermifuges.  Their  dif- 
ferences seem  to  warrant  the  separation  of  the  species,  which  has  been  proposed 
by  Richard,  into  two  genera  or  subgeneric  groups,  the  active  ones  being  called  by 
him  Ecbalia. 

(3343.)  Neurosperma  cuspidata,  called  Pomme  de  Merveille  by  the  French 
colonists  in  the  Antilles,  on  account  of  the  brilliancy  and  beautiful  colours  of  its 
fruit,  is  said  by  M.  Descourtilz  to  be  a very  poisonous  vegetable.  He  states  that 
about  three  drachms  killed  a dog  in  sixteen  hours,  and  that  its  extract  in  mode- 
rate doses  is  a powerful  hydragogue.  In  the  Philippines  it  is  used  in  decoction  as 
an  emetic  ; and  the  leaves,  from  their  acridity,  are  applied  as  counter-irritants  to 
relieve  head-ach.  This  plant  is  in  general  thought  to  be  one  and  the  same  with 
the  Mornordica  Balsamina  of  systematic  botanists. 

(3344.)  The  fruit  of  Tricosanthes palmata  is  valued  in  India  as  a detergent, 
and  when  powdered  and  mixed  with  cocoa-nut  oil  it  forms  a favorite  digestive 
liniment  frequently  used  to  cleanse  and  heal  foul  ulcers ; the  oil  is  sometimes 
poured  into  the  ear  to  cure  offensive  discharges,  and  is  also  introduced  into  the 
nostrils  as  an  effectual  remedy  in  cases  of  ozcena. 

(3345.)  The  Bryony  {Bryonia dioica'),  is  our  only  British  representative  ot  this 
type.  Its  name  is  a derivative  of  Bpuw,  and  alludes  to  its  rapidity  of  growth  : not 
that  it,  however,  exceeds  others  of  its  allies ; and  that  this  is  a natural  phenomenon 
which  early  excited  attention  may  be  gathered  lrom  the  history  of  Jonah’s  gourd. 
The  Bryonies  are  powerful  and  irritating  cathartics,  and  in  over-doses  become 
acrid  poisons.  B.  alba  and  dioica  are  the  species  indigenous  to  Europe,  and  the 
effects  of  which  are  hence  most  familiar  to  us.  The  roots  oi  these  plants  are  veij 
large  and  succulent,  and  to  this  vast  accumulation  ol  nutriment  Linneus  ascribes 
the  rapidity  of  their  growth.  As  an  example  of  the  magnitude  of  these  roots,  the 
following  quotation  may  be  made  from  Gerarde,  who  says  “the  Queene  s chiele 
chirurgeon,  Master  William  Goodorous,  shewed  me  a roote  hereof  that  waied 
halfe  an  hundred  waighte,  and  the  bignesse  of  a childe  a yeere  old.’  1 hese  roots 
used  to  be  often  grown  in  moulds,  and  thus  being  made  to  simulate  the  human 
form,  were  sold  by  impostors  as  mandrakes  to  credulous  old  wives,  in  lormer 
times.  The  bryony  root  was  formerly  esteemed  as  a powerful  diuretic,  and  con- 
sidered useful  in  dropsy;  it  is  now,  however,  seldom  administered  internally,  but, 
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ns  well  as  that  of  the  Tamm  communis,  is  still  sold  in  Covent  Garden  market, 
and  used  by  the  pugnacious  to  remove  the  ecchymoses  which  follow  blows  too 
vigorously  applied  to  the  neighbourhood  of  the  eyes.  Its  acridity  renders  it  a 
good  discutient,  but  if  applied  too  fresh  or  kept  on  too  long,  it  will  raise  blisters. 
Bryony  root  has  also  been  olten  used  when  cut  in  slices  to  mix  with  Colomba 
root,  a most  vile  adulteration,  as  the  properties  of  the  drugs  are  so  dissimilar,  and 
most  serious  consequences  might  ensue  from  the  substitution  of  a drastic  purgathe 
for  a grateful  tonic.  This  fraud  probably  originated  in  a belief  which  once  pre- 
vailed, that  Colomba  was  the  root  of  11.  epigaa,  which  is  said  to  resemble  it  in 
properties,  and  to  be  used  in  India  as  a remedy  in  cases  of  dysentery. 

(3346.)  B.  Africana  is  employed  at  the  Cape  of  Good  Hope  as  a purgative  and 
emetic,  and  II.  grandis  and  callosa  are  valued  in  India  in  veterinary  practice ; the 
seeds  of  the  latter  also  afford  by  expression  a good  oil,  which  is  valued  for  burning. 
B.  scab-a  is  slightly  aperient,  and  B.  cordifolia  and  rostrata  are  considered  in 
India  as  useful  expectorants ; and  the  latter  is  also  employed  as  an  astringent  and 
emollient  poultice  for  the  relief  of  haemorrhoids. 

(3347.)  Goats  are  the  only  animals  that  feed  voluntarily  on  the  leaves  of  our 
European  bryonies.  Withering,  however,  says  that  a decoction  of  the  fresh  root 
is  one  of  the  best  cathartic  medicines  for  horned  cattle ; and  that  it  is  a common 
practice  in  Norfolk  to  give  small  quantities  to  horses  mixed  with  their  corn,  to 
render  their  coats  glossy  and  fine.  Dr.  R.  Pearson  also  gives  it  as  his  opinion, 
that,  under  many  circumstances,  “ it  would  very  well  supply  the  place  of  jalap.” 

(3348.)  PAPAYACiB.  The  Papaw,  like  the  fig-marygolds,  the  Indian  figs,  and 
the  grossulariae,  have  been  called  C'ariciE,  from  their  resemblance  to  the  fig.  But 
as  the  Papaws  have  no  immediate  connexion  with  the  figs,  and  are  not  natives  of 
Caria,  but  of  India,  the  Caraccas,  and  Guiana,  it  would  be  well  to  adopt,  with 
Jussieu,  the  Latinized  Papaya  as  the  common  generic  name. 

(3349.)  The  Papayacece.  are  branchless  trees,  with  alternate  lobed  leaves,  on 
long  slender  petioles,  and  abounding  in  acrid  milky  juices.  The  inflorescence  is 
axillary  and  racemose,  and  the  flowers  regular  and  dioecious.  I he  calyx  is  infe- 
rior and  free,  the  sepals  5,  small,  and  united,  having  a 5-toothed  limb.  The 
corolla  is  pentasynpetalous.  In  the  stamineous  flowers  the  union  of  the  petals  is 
complete,  and  the  limb  of  the  corolla  only  lobed.  The  stamens  are  10  in  number; 
those  which  are  opposite  the  lobes  have  sessile  anthers,  those  which  are  alternate 
with  them  are  supported  on  short  filaments.  The  anthers  are  adnate,  2-celled, 
and  dehisce  lengthwise.  In  the  pistilline  flowers  the  petals  are  much  less  united, 
and  the  limb  of  the  corolla  is  separated  into  5 deep  segments,  the  clefts  reaching 
almost  to  the  base.  The  germen  is  superior  and  1 -celled,  with  5 parietal  tropho- 
sperms,  and  many  ovules,  style  none,  and  the  stigma  5-lobed  and  lacerated. 

The  fruit  is  a succulent  indehiscent  gourd,  1 -celled,  with  5 parietal  placentae, 
and  many  seeds.  The  seeds  are  invested  with  a loose  mucous  tunic  (arillus  ?), 
and  have  a brittle  pitted  testa.  The  albumen  is  fleshy,  the  embryo  axile,  the 
radicle  taper  and  turned  towards  the  hilum,  and  the  cotyledons  flat. 

(3350.)  Hence,  differentially  considered,  the  P apayacea  are  synpetalous  un- 
branched arboreous  Rosares,  with  a superior  1 -celled  fruit,  and  polyspermous 
parietal  placentae;  or  lactescent  Cucurbitinm  with  albuminous  seeds. 

(3351.)  The  foliage  of  the  Papaws  and  their  milky  juices  have  suggested  a 
connexion  between  them  and  the  Urticina,  especially  with  the  figs ; but  their 
fruit  and  flowers  both  remove  them  from  the  Querneal  sections,  and  bring  them  to 
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the  confines  of  the  Rosales  and  Syringales  ; their  fruit  associating  them  with  the 
Cucurbitacese  and  Passifloracese  of  the  former,  and  their  flowers  with  the  latter 
order : their  habit  is,  however,  peculiar. 

(3352.)  The  fruit  of  the  common  Papaw  is  about  the  size  of  an  ordinary  melon ; 
it  is  esculent  and  wholesome,  but  not  very  palatable.  It  is  cultivated  in  many  of 
our  Indian  possessions,  and  eaten  both  raw  and  cooked.  It  is  usually  gathered 
when  about  half-grown,  and  soaked  in  water  to  withdraw  the  acrid  milk,  like 
mangoes,  for  which  it  is  considered  a good  substitute.  The  juice  of  the  unripe 
fruit  is  said  to  be  an  efficient  vermifuge,  and  even  the  seeds  are  reported  to  possess 
anthelmintic  powers.  The  milky  sap,  on  account  of  its  acridity,  is  sometimes 
employed  as  a remedy  for  ring- worms.  M.M.  Vauquelin  and  Cadel  have  discovered 
that  the  milk  of  the  papaw,  besides  oil,  contains  a large  proportion  of  fibrin,  a 
substance  very  rare  in  vegetables,  and  almost  peculiar  to  animals  and  fungi. 

(3353.)  The  exhalations  from  the  papaw  are  affirmed  to  have  the  very  singular 
property  of  intenerating  the  toughest  animal  matters ; and  hence  it  becomes 
economically  important,  for  newly  killed  meat  suspended  among  the  leaves  soon 
becomes  tender ; and  even  old  hogs  and  patriarchal  cocks’and  hens,  if  fed  upon  the 
leaves  and  fruit,  are  made  in  a few  hours  as  tender  as  young  pigs  and  pullets. 

(3354.)  Florkea,  a genus  which  has  been  referred  to  many  different  natural 
orders,  such  as  on  the  one  hand  to  Juncacea,  and  Hydrocharideae , and  on  the  other 
to  the  neighbourhood  of  Portulace®  and  Crucifer®,  having  been,  as  Lindley  says, 
a kind  of  botanical  puzzle,  seems,  from  some  late  examinations  of  its  structure 
before  but  imperfectly  understood,  to  belong,  without  doubt,  to  the  present  sub- 
order, for  it  is  proved  to  be  a polypetalous  dicotyledon  with  perigynous  stamens, 
but  to  which  type  it  should  be  referred  is  not  so  certain ; for,  although  it  agrees  in 
several  particulars  with  Sanguisorbacetz  more  than  with  any  other  group,  still  it 
differs  in  so  many  points,  that  it  appears  most  safe  to  leave  it  unattached  until  its 
affinities  shall  have  been  more  satisfactorily  made  out. 

ANGELICOSM. 

(3355.)  The  Angelica,  Hemlock,  and  their  numerous  allies,  such  as  the  Carrot, 
Parsnip,  Coriander,  Celery,  Anise,  Dill,  and  Fennel,  familiarly  known  as  umbel- 
liferous plants,  are  associated  with  the  Aralia,  Ginseng,  Ivy,  Cornel,  and  a few  other 
genera,  such  as  the  Aucuba,  Mistletoe,  and  Loranthus,  which  deviate  more  or  less 
from  the  usual  normal  umbelliform  mode  of  inflorescence,  to  constitute  the  suborder 
Angclicosie.  This  suborder  includes  six  types,  which  are  distributable  into  three 
sections ; and  these,  from  Loranthus,  Angelica,  and  Aralia,  the  respective  normal 
genera  of  each,  may  be  called  the  Loranthince,  Angeticinw,  and  Arulince. 

(3356.)  The  Angelicostz,  which  combine  the  Umbellate  with  the  Hederaceee 
and  part  of  the  Loranthine  Aggregate,  of  Linneus,  are  nearly  equivalent  to  the 
epigynous  polypetalous  dicotyledons  of  Jussieu,  and  the  epipetalae  ot  Richard. 
These,  as  already  observed,  are  blended  with  the  Calyciflore  by  De  Candolle : but, 
although  their  affinity  is  great,  it  is  not  greater  than  that  of  many  ot  the  calyci- 
florous  groups  ( Myrtoscc ),  with  the  thalamiflorous  ones  (R/tceadose),  such  as  the 
Terebinthintz  with  the  Ratine,  the  hypogynous  Leguminose  with  the  Crucifertc, 
<fec.  and  one  of  the  nearest  connexions  of  the  ivies  ol  the  Ar aline  is  thought 
by  many  to  be  with  the  vines  of  the  Rh<zados<e.  It  seems  therefore,  as  lormerly 
contended,  most  advisable  to  segregate  the  epipetalous  or  epigynous  Rosales 
after  the  manner  of  Richard  and  Jussieu,  if  the  hypogynous  and  perigynous  ones 
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ure  to  be  distinguished  from  each  other.  For  it  is  at  once  acknowledged  that  such  a 
separation  is  only  admitted  conventionally  and  for  the  sake  of  convenience,  and 
the  reciprocal  and  varied  affinities  of  the  segregated  groups  are  to  be.  as  scrupu- 
lously regarded  as  ever. 

(3357.)  Selecting  the  most  general  characters  as  the  differential  signs,  the 
Angelicosce  are  epipetalous  or  epigynous  Rosales,  i.  e.  dichlamydeous  dicotyledons 
with  inferior  ovaries,  epigynous  disks,  albuminous  seeds,  and  the  flowers  almost 
invariably  disposed  in  umbels. 

LORANTIIIN®. 

( 3358 .)  Lorantlius  and  Viscum,  both  of  which  prefer  a claim  to 
be  considered  the  sacred  mistletoe  of  the  Druids,  are  the  two  princi- 
pal genera  included  in  this  section,  and  they  are  associated  to 
form  a single  type,  the  Lorantlicicece.  To  these  Aacuba  is  added 
by  Richard  and  Bartling  ; but,  although  the  situation  of  this  genus 
cannot  be  absolutely  determined  until  the  structure  of  its  fruit  is 
better  known,  its  habit  and  mode  of  inflorescence  would  seem,  as 
De  Candolle  observes,  to  connect  it  rather  with  the  Corneacece 
than  the  Loranthince.  It  is  not  improbable,  however,  that  it  may 
be  hereafter  shewn  to  be  the  type  of  a transitional  group  inter- 
mediate between  this  section  and  the  Aralince. 

Lor anthus- par  vi floras. 

c.  Entire  plant,  to  shew  its  parasitic  habit. 

(a)  A flower  isolated,  to  shew  its  calyculate 
calyx  arid  valvate  corolla. 

(5)  Corolla  opened,  to  shew  the  adhesion  of 
the  petals,  and  the  stamens  opposite  and  adnate 
to  the  lobes. 

(c)  Calyx  and  pistil,  to  shew  the  inferior 
germen  and  entire  limb. 

(d)  The  fruit. 

(e)  Section  of  the  same,  to  shew  the  inverted 
seed  with  its  embryo  and  albumen. 

(/)  The  seed  detached. 

(§)  The  embryo  with  its  thickened  radicle. 

(/t)  The  embryo  with  the  cotyledons  apart, 
shewing  the  naked  piercing  radicle. 

(0  The  seed  while  germinating. 

(3359.)  The  Loranthince,  differentially  considered,  are  epigynous 
Rosales  or  Angelicosce,  with  the  petals  usually  discrete,  (occasion- 
ally connate,)  and  the  stamens  opposite,  and  ecjual  to  them  m 
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number.  They  are  also  for  the  most  part  parasites,  with  shrubby 
or  suffruticose  stems. 

(3300.)  Loranthaceas.  The  mistletoe  and  its  allies  are  shrubby  plants,  in 
general  true  parasites,  and  very  rarely  growing  in  the  ground.  Their  leaves  are 
opposite,  entire,  fleshy,  and  ribless,  seldom  alternate  or  absent,  and  exstipulate. 
Their  habit  is  variable. 

The  inflorescence  is  terminal  or  axillary,  and  the  flowers,  often  monoecious,  are 
either  solitary  corymbose  or  spicate. 

The  calyx  is  superior,  and  calyculate  with  two  bracteae.  The  tube  adnate  to 
the  germen,  and  the  limb  either  toothed,  or  short  and  entire.  The  disk  is  epigy- 
nous,  and  sometimes  annular.  The  petals  are  4-8,  either  free  or  more  or  less 
united  by  their  ungues,  which  are  broad,  and  valvate  in  aestivation,  sometimes,  but 
rarely,  abortive.  The  stamens  are  equal  in  number  to  the  petals  and  opposite  to 
them.  The  filaments  when  present,  or  when  absent  the  anthers,  are  connected 
to  the  petals : the  anthers  are  2-celled,  and  dehisce  lengthwise  by  clefts.  The 
germen  is  inferior,  ovate,  or  turbinate,  unilocular  and  uniovulate,  and  the  ovule 
pendulous,  style  1 or  nearly  absent,  and  stigma  simple. 

The  fruit  is  a 1-celled  1 -seeded  berry,  with  the  glutinous  flesh  adherent  to  the 
pendulous  seed.  The  testa  is  membranaceous,  and  the  embryo  cylindrical,  longer 
than  the  fleshy  albumen.  The  radicle  is  thickest  or  truncate  at  its  extremity  and 
superior,  and  the  cotyledons  for  the  most  part  oblong  and  entire. 

(3361.)  Being  the  only  type  included  in  the  section,  one  differential  character 
will  suffice  both  for  the  Loranthacetz  and  Loranthinte,  [§  3349.]  Their  fleshy  rib- 
less leaves  and  carneous  albumen  may  however  be  added,  as  further  distinctive  signs. 

(3362.)  The  germination  of  these 
parasites,  and  the  insertion  of  their 
roots  within  the  substance  of  other 
living  vegetables,  are  subjects  re- 
plete with  physiological  interest. 

From  an  elaborate  series  of  experi- 
ments made  by  Dutrochet,  it  appears 
that  the  radicle  of  the  germinating 
mistletoe  seed  does  not,  like  other 
radicles,  tend  towards  the  centre  of 
the  earth  during  its  development, 
but  towards  the  centre  of  the  mass 
of  matter,  i.  e.  the  arm  or  trunk  of 
the  tree  to  which  it  is  attached,  so 
that,  if  placed  on  one  side,  it  grows 
horizontally  or  rather  laterally,  and 
if  below,  it  shoots  directly  upwards. 

The  roots  of  the  Loranthaceae  are 
always  simple ; and  so  greedily  do 
they  suck  up  the  vital  juices  of  the 
plants  on  which  they  live,  that 
even  fluids  coloured  by  art  may  be 
detected  in  their  transit.  They  will 
grow  on  almost  all  exogenous  trees, 
the  lactescent  ones  only  excepted,  and  in  tropical  America  and  Asia,  where  the 
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more  sbewy  Loranthi  are  common,  they  often,  with  their  pendent  clusters  of 
rich  scarlet  blossoms,  outvie  in  splendour  and  almost  supersede  the  flowers  and 
foliage  of  their  nursing  stocks.  Spix  and  Martius  give  a figure  of  the  extraor- 
dinary Chorisia  insignis  ventricosa  infested  with  Loranthi. 

(3363.)  L.  Europ&us  is  in  the  southern  parts  of  Europe  a very  frequent 
parasite  on  the  oak,  and  indeed  inhabits  no  other  tree,  while  the  viscum  is  very 
seldom  found  thereon,  being  chiefly  confined  to  the  hawthorn  and  the  apple. 
This  circumstance  has  led  some  naturalists  to  suppose  the  Loranthus  to  have  been 
the  mistletoe  of  the  Druids,  and  to  believe,  as  it  is  not  now  indigenous  to  Britain, 
that  when  Druidism  was  suppressed  every  vestige  of  that  stupendous  superstition 
was  so  completely  swept  away,  that  even  the  sacred  plant  was  extirpated  here. 
Such  a speculation,  however,  seems  so  wild,  that  the  following  is  offered  in  its 
stead. 

The  mistletoe,  although  seldom  found  on  the  oak,  is  not  exclusively  a parasite 
of  other  trees,  and  its  rarity  on  the  former  not  improbably  led  to  the  preference 
which  the  old  botanists,  as  well  as  the  Druids,  gave  to  the  Viscus  quercus  over  the 
Viscus  oxyacanthi,  when  these  vegetables  were  held  in  much  repute  in  medicine. 
Hence  the  very  circumstance  of  a search  being  made  for  quercine  mistletoe,  in  an 
age  when  these  islands  were  covered  with  forests  of  oak,  is  opposed  to  the  idea  of 
the  Loranthus  being  the  plant  in  question:  had  it  then  been  indigenous  here  the  oak 
would  have  been  its  common,  if  not  exclusive  habitat,  and  this  confirms  the  belief 
that  the  Viscum  was  the  branch  which  the  Druids  went  with  such  solemnity  to  cull. 

(3364.)  The  common  mistletoe  is  slightly  astringent,  and  is  occasionally  re- 
sorted to  in  our  provinces  as  a cure  for  epilepsy  or  the  falling  sickness  ; but  trust 
in  its  sanative  powers  is  at  as  low  an  ebb  as  credence  in  its  moral  efficacy.  The 
all-health  and  the  yule-log  of  the  Druids  are  now  only  regarded  as  means  of 
Christmas  comfort  for  the  old  and  pastime  for  the  young. 

The  berries  of  these  plants  abound  in  a viscid  matter,  from  which  bird-lime  is 
often  made.  Thrushes  and  other  small  birds  feed  upon  them ; and,  as  the  seeds 
pass  through  their  intestines  uninjured,  they  are  lodged,  after  having  been  stimu- 
lated to  germination  by  animal  heat,  in  the  situations  most  fitted  for  their 
growth  : and  hence,  as  the  old  doggrel  rhyme  affirms, 

“ The  thrush  when  he  pollutes  the  bough, 

Sows  for  himself  the  seeds  of  woe.” 

(3365.)  The  Loranthi  are  said  to  be,  like  the  mistletoe,  slightly  astringent ; and 
one  species,  L.  corymbosus,  is  used  as  a dye  in  Chili,  where  it  is  called  Ytin. 

ARALIN®. 

(3366.)  Certain  plants,  such  as  the  Cornel,  Ivy,  Ginseng,  and  their  allies,  in 
which  the  umbellate  inflorescence,  and  several  other  peculiarities  of  the  Angeli- 
cinae,  although  anticipated,  are  not  fully  confirmed,  are  associated  to  form  this  sec- 
tion, which  may  hence  be  considered  transitional  from  the  preceding  to  the  next. 
The  Araliacex  are  certainly  the  nearest  allies  of  the  true  umhcllatce : and  the 
Corneacca,  which  are  scarcely  separable  from  the  former,  are  likewise  so  intimately 
connected  with  the  Loranthinte,  that,  as  already  noticed,  Aucuba  is  sometimes  re- 
ferred to  the  one  group,  and  sometimes  to  the  other,  just  as  Hedcra  is  associated 
with  Cornus,  by  Jussieu  and  Bartling,  and  with  Aralia,  by  De  Candolle:  n 
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further  relationship  is  also  traceable  from  these  plants  to  the  Capri/oliacea  of  the 
Syringales. 

(3367.)  Differentially  considered,  the  Aralince  are  epigynous  Rosales  or  An- 
gelicosas,  with  valvate  petals,  broad  at  the  base,  and  the  carpels  not  separable  in 
the  mature  fruit. 

(3368.)  Corneace/e.  The  Cornels  and  their  allies  are  trees  or  shrubs,  rarely 
herbs,  with  simple  opposite*  leaves,  destitute  of  stipules.  The  inflorescence  is 
capitate  or  umbelliform,  and  often  involucrate.  The  flowers  are  regular  and 
united,  rarely  by  abortion  diclinious. 


A 


Cornus  mascula. 

a.  Branch  to  show  the  opposite  leaves  and 
fruit. 

(а)  Inflorescence. 

(б)  A flower  isolated. 

(e)  Vertical  section  of  the  pistil,  to  shew 
the  2-ovuled  ovary,  inferior  germen,  and  epi- 
gynous disk. 

(e)  Drupaceous  fruit. 

(if)  Stone  of  the  drupaceous  fruit. 

(J ) Section  of  ditto,  to  show  its  2 cells. 

(g)  Stone  in  which  the  abortive  cell  has 
disappeared. 

(/i)  Transverse  section,  before  the  abortive 
cell  has  been  obliterated. 

(?)  The  embryo. 


The  calyx  is  4-sepaled,  the  ungues  concrete  and  adnate  to  the  germen,  the 
limb  superior  and  4-lobed.  The  petals  four,  oblong  and  broad  at  their  bases,  regu- 
lar, exserted  from  the  disk  or  summit  of  the  tube  of  the  calyx,  alternate  with  the 
sepals,  deciduous,  and  valvate  in  {estivation.  The  stamina  are  definite,  equal  to 
the  petals  in  number,  and  alternate  with  them,  being  exserted  from  the  disk  oppo- 
site the  sepals.  The  filaments  are  free,  and  the  anthers  ovato-oblong,  2-celled, 
and  dehisce  lengthwise.  The  germen  is  inferior,  formed  of  2,  seldom  3 carpels, 
the  style  is  filiform,  and  the  stigma  simple. 

The  fruit  is  drupaceous  or  baccate,  crowned  with  the  vestiges  of  the  calyx,  when 
young  2-  (or  rarely  3-)  celled,  and  the  seeds  pendulous  and  solitary.  The  albu- 
men is  fleshy.  The  embryo  nxile  and  straight,  and  the  radicle  superior  and 
shorter  than  the  2 oblong  cotyledons. 

(3360.)  Hence,  differentially  considered,  the  Corneacece  are  tetrandrous  Arali- 
nce, with  4-petals,  broad  at  the  base,  and  a 4-2  or  rarely  3-celled  baccate  fruit,  the 
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carpels  inseparable,  the  seeds  solitary  and  pendulous,  and  the  radicle  shorter  than 
the  cotyledons.  The  leaves  are  opposite. 

(3370.)  Not  any  of  the  Corneacetz  are  hurtful  plants.  They  are  generally 
bitter  and  astringent,  and  the  bark  and  leaves  have  been  used  as  styptics  and 
febrifuges. 

C.  cirdnnata , mas,  alba,  sericea,  and  florida,  are  the  species  that  have  been 
most  recommended;  the  former  in  cases  of  diarrhoea,  the  others  in  ague.  From 
the  latter  a peculiar  principle  called  cornine  has  been  procured,  of  similar  and 
equal  powers  to  quinine ; and  Barton  says  that  this  plant  is  the  best  substitute 
known  for  Peruvian  bark. 

(3371.)  Ihe  lruitof  the  cornels  is  eatable,  and  used  to  be  made  into  tarts,  but 
it  is  too  astringent  to  be  pleasant.  The  terries  of  C.  Suecica  are  said  to  be  tonic, 
and  to  increase  the  appetite,  whence  its  Highland  name  Lus-a-chrasis,  or  plant  of 
gluttony.  The  fleshy  part  of  the  fruit  of  C.  sanguinea  abounds  in  oil,  which  in 
many  parts  of  the  continent  is  extracted  by  boiling  and  pressure,  both  for  burning 
and  for  table  use.  The  berries  yield  about  a third  of  their  weight  of  oil,  and  M. 
Granier,  in  a memoir  addressed  to  the  Institute  of  France,  says  the  cost  of  its  ex- 
traction would  not  exceed  4 sous  per  lb.  The  wood  of  the  cornels  is  hard,  and 
the  large  trunks  are  valued  for  millwork,  while  the  smaller  branches  and  twigs 
are  made  into  lace-bobbins,  butchers’  skewers,  and  toothpicks.  It  also  affords 
one  of  the  best  charcoals  for  the  manufacture  of  gunpowder.  C.  sanguinea  is 
a valuable  shrub  in  close  plantations,  as  it  will  grow  under  the  drip  of  other  trees. 
The  young  twigs  of  C.  Florida,  stripped  of  the  bark  and  rubbed  endwise  against 
the  teeth,  are  said  to  render  them  extremely  white.  The  berries  of  C.  Chilensis 
are  eaten  in  Chili,  and  the  natives  make  a sort  of  drink  with  them,  which  they  call 
Theca. 

(3372.)  Aucuba  Japonica  is  a well  known  ornamental  evergreen.  Loudon 
says  that  the  stamineous  flowers  alone  were  for  many  years  observed  to  be  de- 
veloped in  our  gardens,  but  I have  frequently  found  the  pistilline  ones.  They  are 
gTeen  without,  and  of  a purplish  red  within,  but  on  the  whole  insignificant,  the 
leaves  being  the  chief  beauty  of  the  plant.  The  fruit  is  said  to  be  a red  oblong 
drupe,  with  a sweetish  eatable  pulp,  and  a bitter  kernel. 

(3373.)  Po/yosma,  referred  to  this  type  by  De  Candolle,  is  an  aberrant  genus, 
as  its  fruit  is  incompletely  2-celled  and  many-seeded. 

(3374.)  Araliacex.  Aralia,  Panax,  and  their  questionable  allies,  Adoxa  and 
Hedera,  are  trees  or  shrubs,  rarely  herbs,  with  sometimes  scandent  stems,  and  oc- 
casionally furnished  with  root-like  holdiasts.  The  leaves  are  alternate,  exstipu- 
late,  petiolate,  and  either  simple  or  variously  compound.  The  petioles  are  long, 
and  always  dilated  and  thickened  at  the  base.  The  inflorescence  is  axillary  or 
terminal,  umbellate  or  capitate,  the  umbels  occasionally  becoming  racemes  or 
panicles,  and  often  involucrate.  The  flow'ers  are  regular ; either  united  or  separate. 

The  tube  of  the  calyx  is  adnate  to  the  germen,  the  limb  entire  or  toothed. 
The  petals  are  definite,  5-10,  alternate  with  the  lobes  of  the  calyx,  and  exserted 
from  the  epigynous  disk,  broad  at  their  bases,  entire,  and  valvate  in  asstivation  ; 
rarely,  as  in  Adoxa,  absent,  when  they  are  probably  converted  into  stamens.  The 
stamina  are  free,  definite,  equal  to,  or  rarely  double  the  petals  in  number,  and 
exserted  from  the  epigynous  disk  below  its  margin.  The  anthers  are  2-celled  and 
peltate  (Don),  and  burst  lengthwise.  The  germen  is  adnate  to  the  calyx,  formed  of 
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2 or  more  concrete  carpels,  with  solitary  pendent  ovules,  the  styles  are  simple, 
distinct,  or  connate,  rarely  abortive,  and  the  stigmata  are  simple,  the  fruit  is 
dry  or  baccate,  2-15  celled,  crow  ned  with  the  entire  or  toothed  limb  of  the  calyx, 
the  cells  1 -seeded,  and  the  carpels  not  separating  when  mature.  The  seeds  are 
angular,  erect,  according  to  Don  ; pendulous,  according  to  Bartling,  and  other  au 
thors ; the  testa  crustaceous  and  adherent  to  the  pericarp  . the  tegmen  membra 


Panax  quinquefolium. 

c.  Cutting,  to  shew  the  plant  with  the 
sheathing  petioles  of  the  leaves,  and  umbel- 
late inflorescence. 

(a)  The  root. 

(b)  The  umbel  of  flowers. 

(c)  A flower  separated. 

( d ) The  fruit. 

(e)  A longitudinal  section  to  shew  the  con- 
crete and  inseparable  carpels. 

(f)  Transverse  section. 

(g)  A seed. 

(h)  Section  of  ditto,  to  show  the  copious 
albumen,  inverted  seed,  and  superior  radicle. 


naceous,  and  the  albumen  abundant  and  fleshy.  The  embryo  is  small,  straight, 
and  axile,  the  radicle  superior,  and  longer  than  the  foliaceous  cotyledons. 

(3375.)  Hence,  differentially  considered  the  Araliacetz  are  a-  or  poly-petalous 
Aralintz,  with  5 or  more  stamens,  peltate  anthers;  2-15  celled  undividing  fruit, 
superior  radicle,  twice  as  long  as  the  cotyledons,  and  alternate  exstipulate  leaves, 
with  sheathing,  thickened  petioles. 

(337(1.)  It  is  not  improbable  that  Adoxa  and  Hedera  may  be  hereafter  admitted 
as  the  normal  genera  of  two  subtypes,  which  might  be  called  Adoxidtz  and  Hede- 
ridee ; the  former  connecting  the  true  Araliacetz  or  Aralidtz  with  the  Suxitrages, 


and  the  latter  with  the  cornels  and  the  vines:  but  for  the  present  it  appears  advi- 
sable to  follow  the  example  of  De  Candolle,  and  leave  them  associated  without 
any  subtypical  segregation. 

(3377.)  Hedera  Helix,  the  common  Ivy,  is  said  to  have  been  so  named  from  its 
spiral  scandent  stems,  adhering  firmly  to  the  trees  and  walls  over  which  it 
spreads.  Of  this  species  there  are  several  varieties,  some  of  them  depending  simply 
on  the  age  of  the  plant,  and  others  upon  soil  or  climate.  Thus  the  Hedera  humi- 
lis  humi  repents,  H.  major  sterilis,  II.  poctica  fertilis,  and  the  H.  arborea,  once 
considered  specifically  distinct,  are  but  examples  of  infancy,  youth,  maturity,  and 
old  age,  in  one  and  the  same  plant,-— only  well-marked  illustrations  ol  the  succes- 
sive epochs  of  vegetable  life. 
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(3378.)  The  Ivy  was  held  in  much  esteem  by  the  ancients;  it  formed  both  the 
Bacchanalian  fillet  and  the  poet’s  crown.  It  was  once  supposed  to  prevent 
drunkenness  and  to  dissipate  the  effects  of  wine,  but  it  does  not  seem  to  possess 
any  peculiar  powers;  the  leaves  have  an  austere  and  bitter  taste,  and  the  berries 
are  bitter,  aperient,  and  emetic.  Boyle  commends  it  as  a sudorific,  and  an  in- 
fusion of  the  fruit  in  vinegar  was  thought  to  be  serviceable  in  those  plagues  with 
which  London  was  once  afflicted.  Sheep  will  eat  the  leaves  ol  ivy,  and  many 
birds  feed  upon  the  berries;  still  they  are  unfit  for  human  food,  and  the  ivy  is 
now  chiefly  valued  as  an  ornamental  evergreen,  well  fitted  to  cover  walls  and 
unsightly  buildings. 

(3379.)  H.  vegeta,  by  some  regarded  as  a distinct  species,  and  by  others  as  a 
variety  of  H.  Helix,  is  a native  of  Madeira,  although  it  is  commonly  known  here 
under  the  name  of  Irish  or  Giant  Ivy. 

(3380.)  In  the  south  of  Europe  and  Northern  parts  of  Africa  an  exudation  is 
found  on  the  old  trunks  of  the  ivy,  which  is  called  ivy-gum.  It  however  contains 
much  more  resin  and  lignin  than  gum.  It  has  an  agreeable  odour  when  burned, 
and  is  sometimes  substituted  for  gum-Bassorah.  It  is  reputed  to  be  a stimulant 
and  emmenagogue,  and  has  been  employed  to  allay  the  pain  of  carious  teeth. 

(3381.)  The  true  Araliaceic  or  Aral'tibz  are  all  innocuous  plants,  and  several 
are  more  or  less  esteemed  as  tonics.  The  Ginseng,  Panax  quinque folium,  has 
from  immemorial  ages,  been  extolled  in  China  as  a universal  medicine  or  panacea, 
whence  its  present  generic  name,  which  is  a compound  of  nav  atcoQ,  and  signi- 
fies a remedy  for  all  things.  But,  notwithstanding  its  foreign  fame,  it  is  very 
little  used  in  Europe;  perhaps  its  high  sounding  title,  having  led  to  undue  ex- 
pectations, may  have  caused  it  to  fall  into  unmerited  neglect ; for  it  does  seem, 
when  fresh,  to  be  an  agreeable  stimulant  and  tonic.  Pere  Jartroux  says  that 
the  most  celebrated  physicians  of  China  have  written  volumes  on  the  Gen-seng, 
which  they  affirm  to  be  able  to  ward  off  or  to  remove  fatigue,  to  invigorate  the 
enfeebled  frame,  to  restore  the  exhausted  animal  powers,  to  make  old  people 
young,  and,  in  a word,  to  render  man  immortal:  (this  saving  clause  being  how- 
ever added,)  “ if  any  thing  on  earth  can  do  so.”  Hence  the  name  Gcn-seng, 
Jin-chen,  or  Nindsin,  which  signifies  “wonder  of  the  world,”  or  the  “dose  for 
immortality.”  Osbeck  says  the  Chinese  take  it  every  night  and  morning  in  their 
tea  or  soup,  and  that  he  never  looked  into  the  apothecaries’  shops  but  they  were 
always  selling  ginsing.  The  plant  is  a native  of  North  America  as  well  as  of 
Chinese  Tartary ; it  grows  chiefly  in  desert  places  difficult  of  access,  or  at  least, 
the  venders  tell  strange  tales  of  dangers  encountered  by  those  who  collect  the 
root,  perhaps  with  the  design  of  enhancing  its  value ; and  it  has  been  known  to 
cost  its  weight  in  gold. 

P.  fruticosum  is  also  used  in  China  and  Cochin-China  as  a febrifuge  and 
astringent  tonic. 

(3382.)  Several  species  of  Aralia,  such  as  A.  hispida,  spinosa,  and  nudicaulis, 
are  said  to  be  alterative  and  tonic.  The  first  is  likewise  famed  as  a sudorific,  and 
the  last  is  affirmed  to  be  as  valuable  a medicine  us  sarsaparilla.  A.  octophyl/a  is 
reputed  to  possess  diuretic  and  diaphoretic  powers ; and  a tincture  of  the  wood  of 
A.  spinosa  is  a favorite  remedy  in  Virginia  to  allay  the  spasms  in  colic.  Hedera 
umbellifera  of  De  Candolle,  the  A.  umbellifera  of  Lamarck,  yields  an  aromutic 
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gum  resin,  which,  from  its  odor  when  burned,  seems  to  contain  benzoic  acid. 
In  Amboyna  it  is  called  Saruru. 

(3383.)  Several  species  of  Aralia,  such  as  A.  humile , palmatum,  scandens , 
and  others,  are  remarkable  for  the  cohesion  of  the  petals  by  their  apices,  so  as  to 
form  a calyptra;  and  hence  they  have  been  generically  distinguished  from  the 
non-cat yptraie  aralia,  and  called  Sciodaphylla.  One  species,  Sciodaphyllum,  is 
parasitic ; and  hence,  with  the  subparasitic  Hedera  or  Aralia  parasitica,  and 
the  pseudo-parasitic  ivies,  another  connexion  is  established  with  the  Loranthimz 
by  similarity  of  habit. 

(3384.)  Adorn,  as  its  name  imports,  is  a plant  of  little  beauty.  Its  inglorious 
aspect  appears  to  arise  from  the  conversion  of  its  petals  into  stamens  rather  than 
from  their  absolute  suppression.  That  such  an  account  of  its  apetalous  flowers 
is  physiologically  correct  seems  to  be  proved  by  the  position  of  the  supernume- 
rary stamens,  which  alternate  with  the  sepals  in  the  place  of  the  petals,  while 
the  intermediate  ones  are  opposite  the  sepals,  in  their  normal  situation. 

ANGELICINiE  OR  UMBELLATiE. 

(3385.)  It  is  curious  that  the  mode  of  inflorescence,  for  the 
most  part  so  inconstant,  and  which  varies  so  much  in  different 

a.  Conium  macvlatum.  Cutting 
to  shew  the  leaves  and  inflorescence. 

(а)  A flower  isolated,  to  shew  its 
5 petals  and  5 stamens. 

(б)  The  fruit,  consisting  of  2 
mericarps  with  their  commissure, 
ridges,  vallecules,  and  persistent 
styles  with  epigynous  disk. 

(c)  Transverse  section  of  the  fruit, 
shewing  the  apposition  of  the  meri- 
carpia,  the  embryo,  and  the  laterally 
incurved  albumen  (characteristic  of 
the  Smyrniaceae  or  campylospermous 
Umbelliferae),  the  axis,  and  the  com- 
missure. 

(rf)  Longitudinal  section,  shewing 
the  small  "embryo  and  superior  ra- 
dicle. 

(e)  The  embryo  isolated. 

b.  Petroselinum  sativum.  Cutting 
to  shew  the  foliage  and  inflorescence. 

(а)  A flower  separated. 

(б)  The  fruit,  composed  of  two 
mericarpia,  and  surmounted  by  the 
epigynous  disk  and  persistent  styles. 

(c)  The  mericarpia  separated, 
shewing  the  axis. 

(d)  Section  of  the  albumen,  to 
shew  its  plane  internal  surface,  cha- 
racteristic of  the  orthospermous 
Umbelliferae  or  Angelicaceae. 

species  of  the  same  genus,  should  characterize  several  ol  the 

larger  and  more  natural  groups  of  plants,  such  as  the  miscalled 


A. 
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Composite,  Amentacece , Conifers,  and  Umbellatce  ; groups  which, 
from  their  great  and  notorious  similitudes,  have  universally  been 
recognized  as  natural  associations,  and  admitted  to  be  such,  even 
by  those  who  doubt  or  deny  the  general  application  of  the  svstem 
of  affinities.  But  as  the  old  Coniferce  and  Amentacece  did  not 
universally  or  exclusively  flower  in  aments  or  bear  cones,  [§  1370- 
1508,  et  seq.~\  so  capitula  and  umbels  do  not  exclusively  belong 
to  the  miscalled  compound  flowers  and  umbel-bearers ; some  other 
plants  being  as  constantly  umbelliferous  and  capitulate.  Hence 
the  mode  of  inflorescence,  although  one  of  the  most  remarkable 
characteristics,  is  not  an  absolute  differential  sign ; indeed,  the 
alliance  of  the  genera  here  associated  is  sustained  on  other  more 
important  though  less  conspicuous  points  of  structure.  There- 
fore, as  in  the  case  of  the  Composite,  (an  intolerable  term,)  it 
seems  advisable  to  designate  this  section  from  some  well-known 
genus,  such  as  Angelica,  from  which,  in  conformity  with  the  pre- 
sent scheme  of  nomenclature,  it  may  be  called  Angelicin^,  in- 
stead of  Umbelliferce ; just  as  the  Coniferce  are  termed  Pinares, 
and  the  true  Amentacece  Quercin.se. 

(3386.)  When  the  general  similitude  is  remarkable,  and  the  association  of  a 
large  group  easy,  from  the  number  and  strict  accordance  of  its  primary  character- 
istics, its  special  distribution  is  rendered  in  an  equal  ratio  difficult,  by  its  secondary 
distinctions  being  necessarily  few,  often  faint,  and  sometimes  artificial.  Of  this 
the  grasses  afford  an  apposite  example,  and  the  Umbellate,  and  Composite  are  in 
a similar  predicament.  For  although  the  subordinate  groups  of  the  Angelicince, 
being  founded  on  important  structural  peculiarities,  are  here  admitted  as  types 
and  subtypes,  it  is  a question  still  undecided  whether  or  not  they  should  be  re- 
garded as  anything  more  than  merely  artificial  subdivision,  and  even  the  limits  of 
the  genera  are  more  than  debateable.  They  seem,  however,  to  be  advantageously 
introduced  in  a physiological  as  well  as  in  a systematic  point  of  view ; for 
Sanicula  and  Hydrocotyle  among  the  Angelicacee,  like  Adoxa  among  the  Ara- 
liacee,  tend  towards  the  Saxifrages  in  habit ; the  Midina  are  suffruticose,  and  the 
Saniculuh t,  in  general,  by  their  sertulate  inflorescence  and  evittate  fruit,  seem 
to  shew  that  the  umbelliferous  character  is  scarcely  established  in  that  subtype. 

(3387.)  The  distribution  of  this  extensive  group  as  adopted  from  Koch  and 
De  Candolle,  may  perhaps  be  most  conveniently  exhibited  in  a tabular  conspec- 
tus ; and,  as  the  subdivisions  are  only  conventional,  and  differ  but  little  from  each 
other,  the  general  description  will  refer  to  the  entire  section,  and  the  peculiari- 
ties of  the  types  be  given  merely  as  differential  signs,  in  order  to  avoid  a useless 
repetition. 


772 


OUTLINES  OF  ROSAROLOGIA. 


Section. 


Types. 


Sub-types  and  districts. 
I'-  Saniculidee 


r 


Hydronotylecz 

Mulinsm 

Saniculea 


Angelicin.e 


Angelicaceae 


or 

Orthospermae 


AngelicidtE 

Amminea. 

Seselinea: 

Angeliceee 

Peucedanetz 

Tordylinete 

Daucidtz 


Umbellate. 


Site  vine  a; 
Cuminem 
Thapsietc 
Daucinee 


Smyrniaceae 

or 

Campylospermae 


Elaoselinece 

Cauealinetz 


Scandicineee 

SmyrnecB 


Coriandraceae  or 


Cozlospermtz. 


(3388.)  The  Angelicintz,  collectively  considered,  are  herbs  or  herbaceous 
plants,  rarely  undershrubs,  with  a variable  but  often  fusiform  root,  a round  or 
angled  knotted  stem,  either  simple  or  alternately  branched,  and  annual  or  per- 
sistent ; the  cortical  part  frequently  abounding  in  aromatic  gum-resin ; and  the 
pith,  sometimes  very  large  (as  in  Ferula,)  with  fibres  interspersed,  resembling  the 
stems  of  monocotyledons,  while  at  others  it  is  reduced  to  a thin  lamina  lining  a 
fistular  cavity.  The  leaves  are  alternate,  rarely,  except  the  seminal  ones,  oppo- 
site ; more  or  less  divided,  but  occasionally  simple,  and  exstipulate,  with  sheathing 
petioles  called  pericladia,  which  are  sometimes  inordinately  developed,  like  the 
pbyllodia  of  the  New  Holland  acaciae,  to  the  abortion  of  the  leaf-planes,  and  thus 
simulating  simple  leaves. 

The  inflorescence  is  umbellate,  occasionally  in  sertula  or  simple  umbels,  but 
most  frequently  in  compound  ones,  and  rarely  imperfect  by  abortion  or  capitate 
by  the  shortening  of  the  rays.  The  umbels  are  furnished  with  whorls  of  bracteae, 
called  involucra  and  iuvolucella,  both  of  which  are  sometimes  present,  and  at 
others  either  or  both  are  absent.  The  flowers  are  united,  or  by  abortion  separate 
or  sterile  ; generally  white,  rarely  pink,  yellow  or  buff. 

The  calyx  consists  of  5 sepals,  the  ungues  of  which  are  adnate  to  the  interior 
germen,  and  the  limb  sometimes  truncate  or  obsolete  ; at  others  entire  or  5-lobed, 
the  lobes  being  deciduous  or  persistent ; the  disk  is  epigynous,  fleshy,  and  nectari- 
ferous ; the  petals  (rarely  absent)  .are  definite  (5)  exserted  from  the  outer  edge  ol 
the  disk,  alternate  with  the  sepals,  and  involute  or  subimbricate,  rarely  vulvate  in 
-estivation  ; the  ungues  are  narrow,  and  the  laminae  either  entire,  emarginate,  or 
inflexed  at  the  point,  and  the  outer  ones  occasionally  the  largest  and  radiant.  The 
stamina  are  definite  (5)  exserted  with  the  petals,  but  alternate  to  them  and  oppo- 
site the  sepals  ; the  filaments  are  free  and  replicate  in  aestivation ; the  anthers 
ovate,  2-celled,  subdidymous,  and  dehiscent  longitudinally  by  clefts.  The  germen 
is  inferior,  formed  of  two  adhering  carpels,  hence  2 -celled,  or  rarely  by  abortion 
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1-celled,  and  the  cells  1-ovuled.  The  styles  are  two  and  simple,  more  or  less 
thickened  at  the  base,  erect  when  young,  but  subsequently  divergent  and  persis- 
tent ; one  being  directed  towards  the  axis,  the  other  towards  the  circumference  of 
the  umbel  or  umbellule  ; the  stigmata  are  simple. 

The  fruit  consists  of  two  carpels  or  mericarpia,  with  a central  filiform  double  co- 
lumella, adhering  by  their  faces  when  young,  forming  the  commissure,  but  separating 
at  maturity  from  each  other,  and  from  the  axis : rarely  concrete,  or  solitary  by  abor- 
tion, and  maintaining  the  same  relative  position  in  the  umbels  as  the  styles.  The 
fruit  being  inferior,  the  carpels  are  covered  externally  by  the  lobes  of  the  calyx, 
and  hence  is  not  simply  a diakenium,  but  consists  of  two  mericarpia.  Each  me- 
ricarpium  is  traversed  by  longitudinal  ridges,  five  of  which  are  primary  and  four 
secondary  ; of  the  ten  primary  ridges  in  the  two  mericarpia  which  form  the  fruit, 
the  five  that  represent  the  midribs  of  the  sepals,  which  constitute  the  calyx,  and 
are  produced  into  the  teeth  or  lobes,  of  its  limb,  are  called  carinal,  while  the  other 
five,  that  indicate  the  union  of  the  sepals  and  terminate  in  the  sinuses  of  the 
calyx,  are  called  sutural.  The  secondary  ridges,  which  are  occasionally  absent, 
are  the  vestiges  of  the  lateral  ribs  of  the  sepals.  The  channels  between  the 
ridges  are  called  vallecules,  and  in  them  there  are  often  found  bands  called  vittae. 
These  vittae  are  linear  receptacles,  containing  essential  oil,  and  they  are  seldom 
absent.  The  seed  is  solitary  and  pendulous,  usually  inseparable  from  the  peri- 
carp, rarely  loose.  The  albumen  is  large,  fleshy  or  subcorneous,  more  or  less 
convex  externally,  but  internally  either  flat  and  smooth,  as  in  the  Orthospermous 
Angelicaceae,  or  folded  in  at  its  sides,  as  in  the  Campylospermous  Smyrniaceae, 
or  rarely  incurved  from  base  to  apex,  as  in  the  Ccelospermous  Coriandraceas.  The 
embryo  is  small,  at  the  base  of  the  large  albumen,  the  radicle  is  superior,  and  the 
cotyledons  oblong,  slightly  unequal  size,  and  changing  into  seed-leaves  during 
germination. 

(3389.)  Hence,  differentially  considered,  the  Angelicince  or  Umbellatae  are  epi- 
gynous  Rosales  or  AngelicostE,  with  discrete  involute  or  subimbricate  petals,  nar- 
row at  the  base,  two  styles,  and  two  carpels,  forming  by  their  separation  mericar- 
pia, solitary  pendulous  ovules,  umbellate  inflorescence,  and  exstipulate  sheathing 
leaf-stalks. 

(3390.)  The  several  peculiarities  of  the  Angelicinae  render  a copious  descrip- 
tion necessary  ; but,  although  that  of  the  section  is  extensive,  the  types,  as  before 
observed,  will  merely  require  a differential  character  to  be  given.  These  types 
are  three  in  number,  and  they  are  distinguished  from  each  other  by  the  form  of 
the  albumen. 

(3391.)  In  the  Angelicacea  or  Orthospermie,  the  albumen  is  flat,  or  nearly 
so,  on  its  inner  side. 

(3392.)  In  the  S.myrniace/e  or  Campylosperm*,  the  albumen  is  curved  in- 
wards at  its  sides,  forming  a longitudinal  furrow. 

(3393.)  And  in  the  Coriakdracea  or  Ccelospermae,  the  albumen  is  curved 
lenthwise,  being  involute  from  base  to  apex. 

(3394.)  The  subtypes  are  founded  upon  the  diversities  that  occur  in  the  form 
of  the  umbels,  the  presence  or  absence  of  the  vittae,  and  the  number  of  the 
ridges.  The  districts  are  subordinately  distinguished  by  the  form  of  the  fruit, 
and  the  genera  frequently  by  the  outline  and  position  of  the  juga. 

(3395.)  Angelicaceje,  the  genera  here  associated  by  their  flat  albumen  are 
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distributable  into  three  subtypes ; the  Saniculidce,  Angelicidce,  and  Daucida:,  the 
diagnoses  of  which  are  founded  upon  the  diversities  that  occur  in  the  form  of  the 
umbels,  the  presence  or  absence  of  the  vittae,  and  the  number  of  the  ridges.  Thus, 

(3396.)  In  the  Saniculidce  the  inflorescence  is  sertulate,  that  is,  the  umbels 
are  simple  or  imperfect,  and  the  vittae  absent. 

(3397.)  In  the  Angelicidce,  the  umbels  are  compound  or  perfect,  the  vittae 
present,  and  the  ridges  few,  the  primary  ones  only  being  developed. 

(3398.)  The  Daucida:  differ  from  the  Angelicidae  in  being  multijugate,  both 
the  primary  and  secondary  ridges  being  present. 

(3399.)  Saniculidce.  The  genera  associated  in  this  subtype  are  distributable 
into  three  smaller  groups  or  districts,  called  Hydrocotylecc , Mulinece , and  Sa- 
niculecE. 

(3400.)  In  the  Hydrocotylece  the  fruit  is  laterally  compressed,  and  the  meri- 
carps  convex  or  acute  posteriorly. 

(3401.)  In  the  Mulinece  the  fruit  is  contracted  at  the  commissure,  and  pa- 
rallelly  biscutate,  with  the  mericarps  plane  posteriorly. 

(3402.)  In  the  Saniculece  the  fruit  is  ovato-globose. 

(3403.)  Hydrocotylecc.  Hydrocotyle,  the  water-cup,  is  remarkable  for  its 
sertula,  often  few-flowered,  being  sometimes  reduced  to  a single  blossom,  so  that 
the  inflorescence  ceases  to  be  umbellate.  H.  vulgaris,  the  common  water-cup, 
white-rot,  flowkwort,  or  sheep-killing  penny-grass,  has  received  its  latter  names 
from  an  old  belief  that  feeding  upon  it  caused  the  liver-rot  in  sheep.  This  opi- 
nion, which  is  altogether  an  error,  arose  from  the  Fluke  or  flounder  insect 
(Fasciola  hepatica,)  being  found  in  marshy  grounds  where  the  Hydrocotyle  and 
other  similar  plants  abound ; but  sheep  are  well  known  never  to  eat  this  plant. 
H.  Asiatica  is  said  to  be  used  in  India  as  a diuretic,  and  also  to  be  eaten  as  a cu- 
linary vegetable.  H.  umbellata,  in  small  doses,  is  affirmed  by  Martius  to  be 
serviceable  in  hypochondriasis.  Pison  commends  its  aromatic  odour  and  agree- 
able taste ; but  in  large  doses  its  fresh  juice  is  said  to  be  emetic. 

(3404.)  Mulinece,  the  gum-bearing  white  rot  of  Lamarck,  is  now  called 
Bolax  Glebaria.  It  exudes  abundantly  from  its  stem  a semi-transparent  reddish 
gum,  like  that  of  the  apricot-tree,  and  which  might  be  used  for  similar  purposes. 

(3405.)  Saniculece.  The  Sanicle,  (Sanicula  Europea,)  was  so  called  for  its 
once  reputed  powers  of  healing.  It  is  a slightly  acrid  plant,  but  its  curative 
powers  having  been  shewn  to  be  imaginary  it  is  rejected  in  modern  medicine. 

(3406.)  The  roots  of  Astrantia  major  are  acrid,  and  are  said  by  Morison  to 
be  purgative  also. 

(3407.)  Several  species  of  Eryngo  are  possessed  of  medicinal  powers.  Eryn- 
gium  campestre  is  bitter  and  tonic,  and  it  was  once  reputed  to  be  aphrodisiac 
likewise.  Its  root,  as  well  as  that  of  E.  maritimum,  used  to  be  candied,  and 
formed  the  ‘ kissing  comfits,  much  esteemed  in  Shakspeare’s  time,  as  appears  by 
the  mention  made  oi  them  by  Falstaff.  Linneus  says,  that  the  young  tops  of 
these  plants  are  eaten  like  asparagus  in  Sweden.  And  Belon  states,  in  his 
Singularites,  that  the  same  custom  prevails  in  Crete.  In  the  United  States, 
the  root  of  E.  aquaticum  are  employed  as  a sudorific;  and  in  Jamaica,  that  of 
E.  foetidum  is  esteemed  as  an  emmenagogue  and  febrifuge. 

(3408.)  AngeliciDjE.  This  subtype  is  distributed  into  five  districts  or  sub- 
ordinate groups,  which,  from  the  genera  Ammi,  Seseli,  Angelica,  Peucedanum, 
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and  Tordylium,  are  called  the  Amminctc,  Seselinete,  Angcliceic,  Pencedanea 
and  Tordyli/iete. 

(3109.)  In  the  Amminetz  the  fruit  is  laterally  compressed. 

(3410.)  In  the  Seselinete,  the  fruit  on  the  transverse  section  appears  round,  or 
nearly  so,  or  the  mericarpia  are  but  slightly  compressed  posteriorly. 

(3411.)  In  the  Angelicete,  the  fruit  is  compressed  at  the  back  of  the  meri- 
carpia, and  furnished  with  four  wing-like  margins. 

(3412.)  In  the  Peucedanetz,  the  fruit  is  compressed  posteriorly,  and  two- 
winged or  dipterous. 

(3413.)  In  the  Tordylinete  the  fruit  is  compressed  posteriorly,  and  the  margins 
dilated  and  thickened;  but  this  district  is  scarcely  separable  from  the  preceding. 

(3414.)  Amminetz.  The  seeds  of  Ammi  majus , the  Bishop’s  weed,  are  bitter, 
and  were  once  much  esteemed  as  a stomachic.  They  were  also  recommended  by 
Matthiolus  to  remove  sterility,  but  they  have  long  fallen  into  disuse. 

(3415.)  Cicutrt  virosa , the  Covohane , is  a very  poisonous  plant  to  men,  and 
some  animals,  such  as  kine  ; although  others,  such  as  horses,  sheep,  and  goats, 
feed  on  it  with  impunity.  In  the  moist  pastures  of  Sweden  it  used  to  occasion  a 
yearly  plague  amongst  horned  cattle,  until  the  cause  was  pointed  out  and  a pre- 
ventive suggested  by  Linneus.  When  full  grown,  the  odor  is  so  strong  that  the 
cows  avoid  it;  but  when  young,  the  smell  is  so  faint  that  they  eat  it  indiscrimi- 
nately with  the  other  herbage  amongst  which  it  abounds.  Linneus  therefore 
recommended  the  graziers  to  keep  their  cattle  in  the  upland  pastures  until  the 
cowbane  was  well  grown,  and  then  they  might  be  driven  to  the  lowlands,  as 
their  instinct  would  prevent  them  touching  the  plant;  his  advice  was  taken,  and 
their  annual  losses,  which  were  immense,  from  that  period  ceased. 

C.  maculata  is  said  to  possess  similar  properties  with  the  Conium  maculatum, 
for  which  it  might  be  substituted  in  medicine. 

(3410.)  Apium  graveolens,  the  common  celery,  is  another  illustration  of  this 
group.  In  its  wild  state  it  is  acrid,  and  even  said  to  be  poisonous ; but  when 
cultivated  it  becomes  mild  and  esculent,  and  forms  one  of  our  most  pleasant 
garden  vegetables. 

(34)7.)  Petroselinum  sativum,  the  parsley,  was  once  arranged  as  a species  of 
Apium,  but  it  is  now  considered  generically  distinct.  As  its  foliage  is  very  si- 
milar to  that  of  several  other  plants,  such  as  /Ethusa  Cynapium , the  fool’s  parsley, 
which  is  a rank  poison,  and  grows  commonly  as  a weed  in  gardens,  it  would  be 
well,  to  avoid  accidents,  that  the  curled  parsley,  P.  sativum  crispum,  should  be 
alone  cultivated  for  culinary  purposes.  Parsley  affords  one  among  many  proofs 
of  the  impossibility  of  dividing  esculent  from  poisonous  plants  ; for,  although  eat- 
able and  innocuous  to  man,  and  most  other  animals,  it  is  said  to  be  a deadly  poison 
to  parrots. 

(3418.)  Helosciatlum  nodiflorum,  is  the  fool’s  water-cress.  The  leaves  bear  a 
great  resemblance  to  those  of  the  true  water-cress,  for  which  they  have  been  often 
mistaken,  and,  as  they  are  poisonous,  untoward  accidents  have  not  unfrequently 
occurred.  Indeed,  when  out  of  flower,  they  are  with  difficulty  distinguished.  It 
should  thereirom  be  remembered  that  the  petioles,  which  are  sheathing  in  all  the 
umbellatae,  are  not  sheathing  in  the  Crucifer  te,  the  group  to  which  the  water* 
cress  belongs. 

(3419.)  Ptychotis  (olim  Li gusticum)  Ajowan  is  the  Ajava  or  Ajowa  of  Ilin- 
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doostan,  and  the  seeds  are  there  esteemed  as  a remedy  for  colic  ; and,  according  to 
Ainslie,  are  valued  as  a carminative  in  veterinary  practice. 

(3420.)  One  species  of  Siam  or  water-parsnip,  viz.  S.  Sisarum,  the  skirret  is 
cultivated  for  the  sake  of  its  roots,  which  are  sweet  and  agreeable,  and,  when 
boiled  and  eaten  with  butter,  form  a wholesome  and  pleasant  food. 

(3421.)  AEgopodium  Podagria  is  the  celebrated  gout- wort  ot  the  ancients; 
but,  if  ever  it  possessed  any  arthritic  influence,  its  powers  have  degenerated  in  mo- 
dern times,  and  it  has  long  fallen  into  disrepute. 

(3422.)  Carwm  Carui  is  the  well  known  and  much  esteemed  Carrawayof  com- 
merce, the  seeds  of  which  are  agreeably  aromatic,  and  much  used  both  in  cookery 
and  medicine. 

(3423.)  The  common  earth  nut,  the  tubers  of  which  are  sweet  and  esculent, 
used  to  be  considered  a species  of  Bunium,  but  it  is  now  placed  by  De  Can- 
dolle in  the  genus  Carum.  From  the  farinaceous  matter  the  roots  contain  they 
are  very  nutritive ; pigs  are  fond  of  them,  and  in  times  of  scarcity  they  have  been 
sought  alter  as  human  food. 

(3421.)  The  PimpinelUs  are  in  general  acrid  and  astringent,  and  sometimes 
aromatic  plants.  P.  Anisum  is  the  anise  of  medicine  ; the  seeds  and  essential 
oil  distilled  therefrom  are  esteemed  as  carminatives,  and  are  very  useful  in  cases 
of  flatulence.  Digestive  bread  and  various  kinds  of  food  for  weak  stomachs  are 
flavoured  with  anise ; it  enters  also  into  the  composition  of  several  liqueurs  and 
different  kinds  of  confectionery,  and  its  leaves  are  sometimes  made  into  sauces, 
introduced  into  ragouts  and  cheese,  and  used  as  garnish.  P.  saxifraga,  the  Bur- 
net saxifrage,  is  remarkable  for  the  variations  in  its  foliage,  caused  by  soil  and  cli- 
mate, so  that  the  varieties  have  been  mistaken  for  distinct  species,  and  called  P. 
major,  minor,  and  dissecta.  Its  root,  which  is  astringent,  is  used  as  a masticatory 
to  relieve  the  toothacb,  and  in  decoction  to  remove  freckles.  A species  of  coc- 
cus, from  which  colouring  matter  may  be  procured,  infests  the  root  of  this  plant. 

(3425.)  The  Bupleura,  are  like  some  of  the  species  of  Hydrocotyle,  remark- 
able for  having  simple  leaves,  in  a series  in  which  they  are  almost  universally  com- 
pound. B.  rotundifolium  is  said  to  be  astringent,  and  used  to  be  employed  as  a 
vulnerary.  The  Bupleuron  of  Theophrastus  and  Pliny  is  now  unknown. 

(3426.)  Seselinece.  In  this  group  will  be  found  the  poisonous  cenanthes,  one 
species  of  which  has  caused  so  many  fatal  disasters.  It  is  now  only  a few  weeks 
since  a gang  of  convicts,  working  on  the  embankments  at  Woolwich,  dug  up  a con- 
siderable quantity  of  the  roots  of  <E.  crocata,  and  as  they  are  fleshy  and  have 
a not  unpleasant  smell  and  taste,  seventeen  of  the  unfortunate  men  ate  of  them. 
They  were  all  more  or  less  disordered,  some  extremely  ill,  and  tour  died  from 
the  effects  of  the  poison.  Such  accidents  are  of  so  frequent  occurrence,  that 
even  while  these  sheets  have  been  passing  through  the  press  a report  of  another 
case  of  poisoning  by  the  same  plant  has  been  published  by  Mr.  Froysell,  ot 
Knighton,  Radnorshire  : and  in  the  Medical  Botany  [xxxv.]  will  be  found  con- 
densed details  of  several  more. 

Notwithstanding  its  exceedingly  poisonous  properties  this  plant  has  been  used 
medicinally,  and  it  is  said  to  have  been  found  serviceable  in  the  treatment  ot  tcthy- 

■s  and  other  obstinate  cutaneous  disorders.  The  juice  is  yellow,  and  its  odour 
resembles  that  of  vine-blossoms;  the  roots  have  been  also  used  as  poultices  to 
felons,  whitlows,  and  foul  ulcers,  as  well  as  a bait  to  poison  rats  and  moles. 
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(3427.)  Poisonous  as  are  most  of  the  oenanthes,  such  especially  as  CE.  crocata 
fistulosa,  P/iellandrium,  ami  apiifolia,  some,  as  IE.  peucedanifolia  and  approxi- 
mate, are  innocuous,  and  the  roots  of  CE.  pimpinelloides  are  much  esteemed, 
in  many  parts,  as  food.  They  are  replete  with  a bland  farina,  have  something  the 
flavour  ol  a filbert,  and  are  often  sold  at  Angers,  and  in  other  continental  markets  : 
but  although  wholesome  when  cultivated,  they  are  dangerous  when  wild. 

(3428.)  * Et/iusa  Cynapium,  the  fool’s  parsley,  already  spoken  of,  belongs  also 
to  this  district.  Its  deleterious  properties  are  said  to  depend  upon  the  presence  of 
a peculiar  alkaloid  that  has  been  named  Cynapia. 

(3429.)  Along  with  the  preceding  deleterious  marshy  plants  are  arranged  some 
that  grow  in  dry  and  often  sandy  soils,  which  are  innocuous  and  grateful  aroma- 
tics, such  as  the  common  Fennel  (Fceniculum  vulgare,)  and  several  species  of 
Athamanta,  and  Libanotis.  Ligusticum  Scoticum  is  also  eatable,  and  often  used 
as  a potherb,  and  Crithmum  maritimum  is  the  rock  samphire,  so  much  sought 
alter  and  prized  as  an  ingredient  in  salads,  and  as  a condiment  when  pickled. 

(3430.)  Angelicea-.  Archangelica,  Evangelica,  and  Pseudangelica,  are 
the  three  subgeneric  names  given  to  the  divisions  of  the  old  genus  Angelica. 
These  and  the  other  plants,  such  as  Selinum,  the  moon-wort,  included  in  this 
district,  are  innocuous  and  often  very  grateful  aromatics.  Indeed,  to  their  agree- 
able smell  and  taste,  they  owe  their  laudatory  names.  In  Iceland,  Norway* 
Lapland,  and  Siberia,  the  Archangelica  officinalis  is  very  much  esteemed  as  an 
article  ot  diet,  and  as  a condiment  to  flavour  other  food.  The  young  shoots  are 
generally  employed  as  they  are  the  most  aromatic,  and  they  are  eaten  either  can- 
died or  raw,  with  bread  and  butter.  In  more  temperate  regions  the  Arch- 
angelica is  chiefly  cultivated  for  the  use  of  the  confectioner;  it  forms  when 
candied  an  excellent  sweetmeat,  and  is  used  in  the  preparation  of  some  of  the 
most  choice  liqueurs.  Its  stalks  are  occasionally  blanched  and  eaten  as  celery. 
Medicinally  employed  it  is  a grateful  stimulant  and  stomachic.  It  was  once  sup- 
posed to  be  possessed  of  antipestilential  powers ; and  the  Laplanders,  who  believe 
that  it  tends  to  lengthen  the  span  of  life,  chew  the  root  commonly  after  the  man- 
ner of  tobacco,  and  the  Norwegians  even  mix  it  with  their  bread. 

(3431.)  Peucedanete.  The  Peucedanvm  ( TrevKi/  Canoe)  of  the  ancients,  was 
so  called  from  its  yielding  a strong-smelling  gum-resin,  which  was  formerly  much 
esteemed  incases  of  hypochondriasis;  but,  although  our  P.  officinale  or  hog’s 
fennel,  has  an  odour  something  like  turpentine,  still  it  does  not  yield  any  resin; 
whether  this  may  be  owing  to  difference  of  climate,  or  the  non-identity  of  the 
plant  to  which  the  old  name  has  been  given,  is  unknown. 

(3432.)  In  this  district  there  are  included  several  plants  celebrated  for  their 
strong  and  offensive  odours,  and  from  which  those  substances  are  procured  which 
in  medicine  are  emphatically  called  the  fetid  gums.  Of  these  Opoponax 
Chironium  yields  the  gum-resin  opoponax  ; Ferula  assafxtida,  and  F.  Persica  or 
communis,  assafoetida,  and  sagapenum  ; and  several  other  species,  such  as  F.  Feru- 
lago  and  glauca,  afford  similar  but  less,  powerful  secretions. 

It  is  physiologically  curious  that  these  and  other  offensive  drugs  should  pos- 
sess an  almost  specific  influence  over  hysterical  complaints,  and  remarkable, 
that,  disgusting  as  are  their  smell  and  taste,  a very  short  time  not  only  reconciles 
people  to  them,  but  even  renders  what  at  first  seemed  insufferably  nauseous  not 
merely  bearable,  but  pleasant.  Thus  assafoetida,  which,  to  mark  the  disgust  with 
which  it  was  at  first  regarded,  has  received  the  name  of  the  “ Devil’s  dung,’ 
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Stercus  Diaboli  forms  in  many  parts  of  Arabia  and  Persia  not  only  a medicine,  but 
is  employed  to  give  a relish  to  other  less  sapid  food.  And  to  such  an  extent  do 
epicures  indulge  in  the  use  of  this  luxury,  that  an  intolerable  fcetor  transpires  from 
every  pore,  which  renders  a near  approach  to  their  persons,  especially  by  strangers 
all  but  impossible.  The  Banian  Indians  likewise,  who,  not  using  animal  food,  have 
recourse  to  the  strongest  and  most  acrid  condiments,  employ  assafcetida  liberally 
in  their  cooking,  and  carry  pieces  of  it  about  with  them  as  bon-bons  are  carried 
in  Europe,  and  even  rub  their  mouths  with  it  before  meals,  to  create  an  appetite. 

(3433.)  Ferula  Ferulago  was  said  by  Sprengel  to  be  the  plant  wrhence  Gum 
Ammoniac  is  procured ; others  have  referred  to  a species  of  Heracleum,  hence 
named  H.  gummiferum,  and  others  to  the  Bubon  gummiferum.  But  that 
neither  of  the  above  were  the  sources  of  Ammoniacum  has  been  long  suspected. 
Indeed,  upwards  of  ten  years  ago,  some  specimens  were  sent  to  me  which  had 
been  collected  on  the  24th  of  June,  1822,  at  Yexdeh-kaust,  in  Persia,  by  Mr. 
James  Dow,  a surgeon,  from  which  it  was  evident  that  the  plant  was  one  then 
unknown,  but  the  fragments  were  in  too  mutilated  a condition  to  allow  a descrip- 
tion to  be  attempted.  The  memorandum  which  accompanied  the  fragments  and 
some  specimens  of  the  gum  says,  “ The  oasback  plant,  which  yields  the  gum- 
ammoniac,  grows  in  great  abundance  in  the  neighbourhood  of  a village  named 
Yexdeh-kaust,  about  forty-seven  miles  from  Ispahan,’’  in  the  province  of  Irak  el 
Ajam,  the  ancient  Parthia.  “ The  plant  is  about  seven  feet  high,  and  the  root- 
stake  in  some  near  seven  or  eight  inches  in  circumference.  In  July,  when  it  has 
arrived  at  maturity  and  the  leaves  begin  to  turn  yellow,  the  gum  exudes  spon- 
taneously from  all  parts  of  the  plant.  The  exudation  seems,  however,  to  be 
assisted  by  a species  of  horned  beetle  which  frequents  the  plant,  and,  puncturing  it, 
thus  gives  vent  to  the  milky  juice  that  concretes  on  the  stem,  and  when  become 
solid  is  collected  by  the  inhabitants  for  exportation.”  This  account  of  Mr.  Dow’s 
has  been  since  confirmed  by  Lieutenat  Colonel  Wright,  who,  having  brought  home 
more  perfect  specimens,  the  plant  has  been  described  by  Mr.  Don,  in  the  Linnean 
Transactions,  and  called  by  him  Dorema  ; for,  although  nearly  allied  to  Ferula 
and  Opoponacc , it  appears  to  be  generically  distinct  from  both. 

Ammoniacum  is  a stimulating  expectorant,  and  proves  very  serviceable  in  pecto- 
ral complaints,  especially  in  asthma,  peripneumonia  notha,  and  chronic  catarrh. 

(3434.)  Galbanum  has  been  in  general  supposed  to  be  the  produce  of  a spe- 
cies of  Bubon,  hence  called  B.  Galbanum  ; this  opinion  has  however  been  lately 
shewn  by  Mr.  David  Don  to  be  incorrect : and  furthermore,  the  plant  long  cul- 
tivated for  the  surreptitious  Galbanum-bearer  is  not  even  a Bubon,  but  a species  of 
Melanoselinum.  Hence  now  called  M.  decipiens. 

(3435.)  Imperatoria  Ostruthium,  the  master-wort  of  the  old  English  herbalists, 
was  so  named  from  the  many  commanding  virtues  of  which  it  was  supposed  to 
be  possessed,  and  its  assumed  influence  over  numerous  diseases.  Its  root,  which 
is  acrid  and  bitter,  has  been  recommended  as  a masticatory  to  relieve  tootbach, 
and  many  writers  on  materia  medica  speak  well  of  it  as  a febriiuge.  Lango 
even  affirms  that  it  has  cured  agues  which  had  resisted  the  influence  ol  Peru- 
vian bark. 

(3430.)  Anethum  graveolens,  the  dill,  is  a well  known  aromatic,  the  seeds  of 
which  are  imported  annually  into  this  country  from  the  South  oi  France;  for, 
although  the  plant  will  grow  in  England,  our  climate  is  not  sufficiently  warm  to 
allow  it  to  be  successfully  cultivated  as  a crop  : as  its  name  imports,  it  is  stimu- 
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lating  and  beating;  and  its  seeds  are  chiefly  used  as  carminatives  in  medicine, 
and  to  flavour  some  varieties  of  gin.  It  is  used  as  a spice,  and  eaten  with  their 
food,  by  the  Cossacks. 

(3437.)  Pastinaca  sativa,  or  the  parsnip,  is  a well  known  culinary  plant.  Its  roots 
are  large  and  fleshy,  abounding  in  farinaceous  matter  and  sugar,  and  hence  are 
very  nutritious.  They  are  however  too  sweet  to  be  agreeable  to  most  palates, 
and  are  chiefly  eaten  with  salt  fish  during  Lent.  One  variety,  called  the  Co- 
guaine , which  has  roots  from  three  to  four  feet  long,  and  upwards  of  six  inches  in 
circumference,  is  extensively  cultivated  in  Jersey  and  Guernsey  as  fodder  for  cat- 
tle; and  perhaps  the  superiority  of  the  Alderney  milk  may  in  part  depend  upon  the 
rich  food  the  milch  cows  are  supplied  with.  In  the  North  of  Ireland  parsnips 
are  used  with  hops  in  brewing  beer  instead  of  malt.  A very  good  wine  may  also 
be  made  with  them,  and  from  it  ardent  spirit  may  be  distilled. 

(3438.)  Zozimia  ubsinthifolia,  the  old  Pastinaca  dissecta,  has  eatable  roots, 
which  form  a favorite  dietetic  vegetable  in  Persia  and  Turkey.  It  is  there  called 
Sekukul,  and  is  esteemed  as  a stomachic. 

(3439.)  Herucieum  Sphondylium,  the  cow-parsnip,  is  another  very  nutritious 
plant.  The  Kamtschatdales  and  Russians  eat  the  young  shoots  and  leaf-stalks, 
after  the  rind,  which  is  acrid,  is  peeled  off.  They  collect  large  bundles  of  them, 
and  during  drying  the  peeled  stalks  become  covered  with  a saccharine  efflores- 
cence, which  is  considered  a great  delicacy.  In  Poland  and  Lithuania  a kind  of 
beer  is  brewed  from  the  stalks  thus  prepared,  and  when  mixed  with  bilberries  and 
fermented,  the  Russians  distil  a spirit  from  them,  which  Gmelin  says  is  preferable 
to  that  procured  from  corn.  The  young  shoots,  when  boiled,  form  a delicate  vege- 
table resembling  asparagus.  Both  the  root  and  herb  afford  nutritious  fodder  for 
cattle.  Cows,  swine,  and  rabbits,  are  very  fond  of  it ; and  horses  will  eat  it,  but 
it  does  not  seem  to  be  so  agreeable  to  them. 

(3410.)  Tardy  tinee.  Haselguistiu,  named  after  the  celebrated  traveller  in 
the  Holy  Land,  and  Tordylium,  the  hartwort,  form  together  this  small  district, 
which  by  Koch  is  united  with  the  preceding,  and  their  differences  are  so  slight 
that  it  is  scarcely  worth  while  to  keep  them  separate.  The  Haselquistiae  are 
remarkable  plants,  and  supposed  by  some  to  be  only  monstrous  forms  of  Tor- 
dylia,  to  which  at  any  rate  they  are  very  nearly  allied. 

(.3441.)  Dauciv.e.  The  subtvpical  allies  of  the  carrot  (Daucus),  are  distri- 
butable into  four  minor  groups  or  districts,  called,  from  Siler,  Cuminum,  Thapsia, 
and  Daucus,  the  Sileria,  Cuminecc,  Thapsieee,  and  Daucecc ; the  w'hole  of 
which  are  so  small  as  scarcely  to  demand  separation. 

(3442.)  In  the  Silerccc  (or  Silerinece)  the  fruit  is  compressed  at  the  back  part 
of  the  mericarps,  all  the  ridges  are  wingless,  und  the  secondary  ones  often  absent. 

(3413.)  In  the  Cuminea,  the  fruit  is  slightly  contracted  from  the  sides  of  the 
mericarps,  and  the  ridges  all  apterous. 

(3444.)  In  the  Thapsieee  the  Iruit  is  posteriorly  compressed  or  nearly  round, 
the  lateral  primary  ridges  being  placed  beneath  a flat  commissure,  and  most  of 
the  secondary  ones  expanded  into  wings. 

(3445.)  In  the  Daucete  (or  Daucinea)  the  fruit  is  round,  or  but  slightly  com- 
pressed posteriorly ; the  primary  ridges  nearly  resemble  those  in  the  ThapsietE,  but 
the  secondary  ones  are  aculeate. 

(3446.)  The  Silereee,  by  the  occasional  absence  of  the  secondary  ridges,  con- 
nect this,  the  multijugate,  with  the  paueijugate  series;  and,  as  De  Candolle 
observes,  is  evidently  the  transition  from  the  one  to  the  other. 
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(ialbanum  officinale,  the  true  galbanum-bearer,  belongs  to  this  district,  and  is 
a near  associate  of  Siler.  The  gum-resin  it  affords  is  a useful  antispasmodic,  re- 
sembling in  many  respects  assalcetida.  It  is  esteemed  as  an  expectorant,  and 
is  serviceable  in  humoral  asthma. 

(3447.)  Cuminea Cuminum  and  its  ally  Trepocarpus,  are  the  only  genera 
included  in  this  small  district.  C.  Cyminum  is  the  Cummin  of  medicine,  the  seeds 
ot  which  are  warm  and  stimulating,  but  their  odor  is  disagreeable,  and  they  are 
almost  entirely  confined  to  veterinary  practice.  In  the  north  of  Europe  they  are 
however  used  as  a spice,  entering  into  the  composition  of  ragouts  and  other  made 
dishes,  and  are  even  mixed  with  the  bread  and  cheese.  Combined  with  resin,  they 
make  a warm  stimulating  plaster. 

(3448  ) Thapsie< e.  The  deadly  carrot  (Thapsia)  is  said  by  Dioscorides  to 
have  been  so  called  from  the  island  of  Thapsus,  where  it  abounds,  and  on  which 
its  deleterious  properties  were  first  discovered. 

(3449.)  The  Laser  of  the  ancients  was  a gum-resin  endowed  with,  or  believed 
to  be  possessed  of,  such  important  properties,  that  by  the  Romans  it  was  valued 
at  its  weight  in  gold.  This  precious  substance  was  the  Sylphion  of  the  Greeks, 
and  the  parts  about  Cyrene,  whence  it  was  brought,  were  called  the  Regio  syl- 
phifera.  Amongst  the  many  miraculous  powers  attributed  to  the  Laser  were 
those  of  being  able  to  neutralize  the  effects  of  poison,  to  cure  envenomed  wounds, 
to  restore  sight  to  the  blind,  and  youth  to  the  aged.  So  highly  was  this  drug 
prized,  that  stores  of  it  were  preserved  at  Rome  amongst  the  treasures  of  the 
state;  and  Pliny  says,  so  great  was  its  value,  that  Julius  Csesar,  when  dictator, 
caused  111  ounces  which  he  found  in  the  public  treasury  to  be  sold  to  defray  the 
expenses  of  the  first  civil  war.  The  plant  which  yielded  Laser  was  called  La- 
serpitium,  but  what  plant  it  was  seems  to  have  been  always  a subject  of  doubt, 
and  is  now  wholly  unknown.  Some  antiquaries  refer  to  the  Opoponax  chiro- 
uium,  once  called  Laserpitium  opoponax,  the  juice  of  which,  from  its  name,  ottoq 
7 rav  cucog,  appears  to  have  been  esteemed  a panacea  or  cure-all.  Others  refer  to 
the  Thapsia  Asclepium,  and  others  believe  the  Laser  to  have  been  nothing  more 
than  the  assafcetida  of  modern  times.  But  there  would  seem  to  have  been  several 
kinds  of  Laser  or  Lacer,  as  the  Laser  of  Hercules,  of  Aesculapius,  of  Chiron,  of 
Theophrastus,  <fcc. ; and  it  is  not  improbable  that,  as  archaeologists  assert,  the 
word  is  a corruption  of  Lacier,  and  that  the  drug  was  the  concrete  milky  juice  of 
various  plants,  some  of  which  are  included  in  the  present  genus,  Laserpitium, 
such  as  the  L.  Siler  and  gummiferum. 

(3450.)  Duuceic.  4 he  carrot  (Daucus  Carota)  is  the  most  important  plant 
included  in  this  small  district.  It  is  a remarkable  instance  ol  the  appetency  of 
vegetables  for  improvement,  and  of  the  elfects  of  culture  in  ameliorating  their  con- 
dition and  rendering  them  fit  for  food.  The  dried  carrot  contains  more  than  an 
8th  part  of  saccharine  matter,  which,  combined  with  abundance  of  starch,  renders 
it  very  nutritious;  but  its  uses  in  domestic  and  rural  economy  are  too  well  known 
to  allow  them  to  he  dwelt  on  here. 

(3451.)  Smyrniaceaj.  The  Campylospermons  Angelicinae  are  distributed 
into  two  subtypes,  which,  from  Caucalis  and  Snandix,  are  called  the  Caucalidtc 
and  ScandicidiE. 

(3452.)  In  the  first  or  Cauca  lithe  the  fruit  is  multijugate,  that  is,  both  the 
primary  and  secondary  ridges  are  developed. 

(3453.)  VV  liile  in  the  second,  or  Scandicithr,  the  fruit  is  paueijugate,  that  is, 
furnished  with  primary  ridges  alone. 
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(3454.)  Caccalid.e.  The  genera  included  in  this  subtype  are  distributed  into 
two  smaller  groups  or  districts,  called,  from  Eltcosclinum  and  Caucnlis,  the 
Elaoselinetr  and  Caucalinece. 

(3455.)  In  the  Elaoselina  the  fruit  is  cylindrical,  slightly  compressed  at  the 
back  of  the  mericarpia,  the  primary  ridges  liliform,  and  the  two  lateral  secondary 
ones  expanded  into  wings. 

(3450.)  In  the  Caucalinece  the  fruit  is  contracted  at  the  sides  or  nearly  round, 
the  lateral  primary  ridges  plane  bands,  and  all  the  secondary  ones  expanded  or 
furnished  with  aculei. 

(345T.)  Elaoselinetz.  Elaeoselinum  is  the  only  genus  included  in  this  district, 
and  neither  of  its  two  species  are  known  to  be  possessed  ol  any  remarkable  pro- 
perties, or  to  be  applicable  to  any  useful  purpose;  it  is  as  it  were  a representation 
of  the  Thapsiea  among  the.  Campylospermous  Smyrniacctz. 

(3458.)  CaucalinetB.  The  several  species  of  Caucalis  or  Bur-parsley,  and 
Torilis  or  Hedge-parsley,  which,  with  the  Turgenix,  form  this  district,  are  trou- 
blesome weeds,  infesting  corn-fields,  and  other  cultivated  as  well  as  waste  lands, 
but  not  affording  either  food  or  medicine  for  man,  or  acceptable  fodder  for  cattle. 

(3459.)  Sca ndicidje.  This  subtype  is  divided  into  two  districts,  called,  from 
Scandix  and  Smyrnium,  the  Scandicitiece  and  Smyrniet e. 

(3460.)  In  the  Scandicinet z the  fruit  is  laterally  compressed  or  contracted, 
lengthened,  and  often  beaked. 

(3461.)  While  in  the  Smyrniet e the  fruit  is  turgid. 

(3462.)  Scandicinex.  Scandix,  Anthriscus,  C/nerophyllum,  and  Myrrhis,  are 
the  chief  genera  associated  to  form  this  district,  and  they  are  mostly  innocuous 
and  often  esculent  plants.  Scandix  Pecten,  the  Venus  comb,  was  formerly  used 
as  a potherb;  but  Anthriscus  vulgaris,  the  common  rough  chervil,  which  bears 
some  resemblance  to  the  culinary  chervil,  is  deleterious ; and  a case  is  on  record 
in  which  some  Dutch  soldiers  who  gathered  it  in  mistake  for  chervil  were  poi- 
soned by  the  soup  into  which  it  was  put.  Even  the  Chcerophyllum  sylvestre  or 
wild  chervil,  the  herbage  of  which  is  eatable  and  occasionally  used  as  a potherb, 
and  which  is  a favourite  food  with  horned  cattle,  has  poisonous  roots.  This  is 
a plant  of  good  omen,  for  as  it  grows  only  in  rich  ground,  it  is  an  index  of  the 
nature  and  condition  of  the  soil.  Its  stems  and  leaves  dye  a beautiful  green,  and 
its  umbels  yellow.  C.  sativum  is  the  garden  chervil,  and  in  some  places  much 
esteemed  as  an  ingredient  in  soups  and  salads. 

C,  temulum,  is  said  to  be  a very  noxious  plant,  and  to  cause  when  eaten  vertigo, 
and  a dangerous  kind  of  intoxication.  C.  bulbosum  is  also  said  to  be  deleterious ; 
but  Haller  affirms  that  the  Kalmucs  eat  the  roots  with  their  fish,  both  raw  and 
cooked,  and  commend  them  as  a nutritive  and  agreeable  food. 

(3463.)  Myrrhis  odurata,  which  is  esteemed  for  its  pleasant  smell,  has  been 
long  in  cultivation,  and  formerly  was  much  more  used  than  at  present.  Its  leaves 
were  put  into  salads,  and  its  roots  were  eaten  either  boiled  or  made  into  tarts  or 
sauces,  or  candied  as  a sweetmeat.  The  seeds  are  still  esteemed  in  Germany  to 
flavour  certain  soups;  and  in  the  north  of  England  they  are  employed  to  perfume 
and  polish  oaken  floors  and  furniture. 

(3464.)  Smyrniecc.  A similar  group  of  noxious  and  innocuous  plants  are  here  as- 
sociated, as  have  been  found  in  several  of  the  other  districts,  and  of  these  the  most 
important  are  the  Prangos  pabularia  and  Arracacha  esculenta,  ns  affording 
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wholesome  food ; and  the  Conium  as  an  active  medicine  or  fatal  poison.  The 
roots  of  the  Arracacha  form  a large  proportion  of  the  winter  food  of  the  people 
in  Columbia,  and  many  other  parts  of  South  America,  where  they  are  as  much 
prized  as  potatoes,  carrots,  and  parsnips,  are  in  Europe  ; a fermented  liquor  is  also 
made  from  these  roots,  and  ardent  spirit  procured  by  distillation.  The  Prangos 
of  Thibet  is  supposed  to  be  one  of  the  most  productive  forage  plants  in  the  world. 

(3465.)  The  death  of  Socrates  has  conferred  such  a celebrity  on  Hemlock, 
that  more  plants  have  contended  for  the  honor  of  bearing  death  to  the  philosopher 
than  cities  for  giving  birth  to  Homer.  The  coneion  of  the  ancients  was  a potent 
poison  administered  to  those  condemned  to  death  by  the  Areopagus.  Theramenes 
and  Phocion,  as  well  as  Socrates,  were  poisoned  by  it ; and  although  the  effects  re- 
corded in  the  Phsedo  are  not  exactly  in  correspondence  with  those  we  should  look 
for  from  our  common  hemlock,  it  must  be  remembered,  in  the  first  place,  that  the 
difference  of  a more  southern  climate  will  effect  the  energy  of  the  plant,  and 
secondly,  that  the  historian  is  not  a physician,  from  whom  an  exact  detail  of  symp- 
toms could  be  expected.  That  the  modern  Conium  is  identical  with  the  kojvuov 
of  the  Greeks,  is  rendered  probable  from  its  being  very  common  in  Peloponnesus, 
“most  abundant  (says  Sibthorpe)  between  Athens  and  Megara,’’  and  that  the 
Cicuta  virosa,  (Enanthe  Phetlanrlrium,  and  sEthusa  Cynapium , which  have  been 
occasionally  referred  to,  are  not  found  in  any  part  of  the  country. 

TElian  tells  us  that  when  the  old  men  of  Ceos  had  become  useless  to  the  state, 
and  tired  of  the  infirmities  of  age,  they  invited  each  other  to  a banquet,  and  hav- 
ing crowned  themselves  as  for  the  celebration  of  a joyous  festival,  drank  a poison- 
ous juice  and  terminated  their  lives  together. 

Linneus  and  Lamarck  believe  this  poisonous  draught  to  have  been,  like  the  co- 
neion,  the  juice  of  the  modern  Conium  maculatum  or  hemlock;  while  others 
suppose  the  fatal  beverage  to  have  been  a compound  of  several  herbs. 

(3466.)  The  Conium  maculatum  ox  spotted  hemlock,  is,  like  others  already 
mentioned,  a poison  to  some  animals,  but  innocuous  to  others.  It  is  said  to  be 
fatal  to  kine,  but  that  horses,  goats,  and  sheep,  may  feed  upon  it  without  danger ; 
and  most  brute  animals  can  eat  it  when  dry  with  impunity,  although,  whether 
fresh  or  dried,  it  is  poisonous  to  man ; yet  thrushes  will  eat  the  seeds,  which  are 
more  potent  than  the  leaves. 

(3467.)  Like  muny  other  poisons,  Hemlock  in  regulated  doses  is  a serviceable 
medicine ; it  is  sedative  and  alterative ; and  Storck  extols  it  highly,  both  us  an 
internal  medicine  and  an  external  application,  in  the  treatment  of  scirrbus  and 
cancer  : yet  much  care  is  required  in  its  administration,  as  the  most  unto- 
ward effects  have  been  known  to  follow  an  over-dose,  as  well  as  its  absorption 
from  raw  surfaces.  In  the  mode,  however,  in  which  the  extract  is  commonly  pre- 
pared, there  is  not  much  chance  of  its  doing  either  good  or  harm ; but  if  the  ex- 
pressed juice  be  spontaneously  evaporated,  it  then  retains  the  odor  and  all  the 
medicinal  properties  of  the  recent  plant. 

(3468.)  Smyrnium  Olusatrum  was  an  ancient  potherb,  and  it  is  still  grown 
under  the  name  of  Alexanders,  its  young  shoots  and  leaf-stalks,  ns  well  as  those  of 
S.  perfoliatum,  have  an  agreeable  flavour,  something  similar  to  that  of  celery,  by 
which  they  are  almost  superseded  in  modern  gardens.  These  plants,  like  the 
Atriplices,  seem  to  have  been  some  of  the  Olera  atra  of  former  times,  so  called 
from  the  darkness  ol  their  foliage ; a peculiarity  expressed  in  the  specific  name. 
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(3469.)  Corun  dr  vce.e.  Coriantlrum,  Atrema,  Astoma,  and  Bifora,  are  the 
only  four  genera  thut  have  ccelospermous  fruits,  and  are  therefore  all  that  are  in- 
cluded in  this  small  type,  which  comprehends  but  five  known  species  ; and  as  these 
are  very  similar  to  each  other,  or  at  least  without  any  great  discrepancies,  it  is 
not  distributed  into  any  subtypes  or  districts. 

(3470.)  Conundrum  sativum  is  the  common  coriander,  the  seeds  of  which  are 
aromatic  and  carminative,  but  they  lorm  one  of  the  less  agreeable  spices.  They 
are  used  in  medicine  to  cover  the  nauseous  taste  of  senna,  as  well  as  to  prevent 
its  griping.  Feuillee  says  that  in  Peru  the  coriander  is  used  by  the  natives  in 
such  excess  to  season  their  meat  and  other  food,  that  an  insupportable  fetor 
arises  from  most  of  their  dishes.  In  small  quantities  coriander-seeds  are  employed 
as  a condiment  in  Europe  ; they’  are  used  to  flavour  some  kinds  of  bread,  pastry’, 
and  confectionary,  enter  into  the  composition  of  certain  ragouts,  and  form  an 
ingredient  in  curry-powder. 

(3471.)  From  the  preceding  summary  account  of  this  very  important  group  of 
plants,  it  will  be  perceived  that  the  Angelicinae  differ  very  much  in  their  properties, 
some  being  mild  and  innocuous,  affording  abundance  of  nutritious  food,  others 
agreeably  or  powerfully  aromatic,  being  gratelul  stimulants  and  spices,  and  others 
again  the  most  potent  medicines  or  deadly  poisons. 

These  facts  have  been  seized  on  with  avidity  by  objectors  to  the  natural  system 
of  arrangement,  and  blazoned  forth  as  glaring  contradictions  to  the  general  rule  of 
homomorphous  plants  being  homogeneous  also.  It  should  however  be  recollected 
that  this,  like  all  other  general  rules,  is  presumed  to  admit  of  certain  exceptions; 
and  in  the  second,  it  should  be  proved  that  the  present  instances  are  really  such, 
which  latter  point  is  more  than  questionable  : for  the  homogeneity’  required  in  ho- 
momorphous plants  is  not  an  exact  or  special  similitude,  but  a general  agreement. 
It  does  not  require  that  all  associated  plants  should  have  properties  precisely  the 
same,  both  in  kind  and  in  degree,  but  that  there  should  be  a general  accordance. 
Now,  without  wishing  to  affirm  that  all  the  affianced  genera  are  distributed  into 
strictly’  natural  groups,  which  in  this,  the  infancy  of  the  science,  it  is  highly  im- 
probable they  should  be,  still,  if  it  can  be  shown  that  in  a vast  majority  of  cases 
the  associated  genera  agree  both  in  structure  and  in  properties,  and  if  in  others 
the  deviations  can  be  shewn  to  be  only  such  as  occur  in  groups  known  to  be 
strictly  natural,  as  in  the  different  individuals  in  the  same  species,  or  even  in  the 
different  parts  of  the  same  individual ; or  further,  in  the  same  parts  grown  under 
different  circumstances  ; or  even  subjected  to  the  same  circumstances,  but  given 
to  different  animals,  or  to  the  same  animal  at  different  periods  of  age,  or  in  differ- 
ent states  of  health,  then  it  must  be  confessed  all  such  objections  are  invalid. 
That  the  above  hypothesis  can  be  verified  the  present  group  alone  affords  abun- 
dant proof.  E.  g.,  some  species  of  (Enanthe  are  poisonous,  while  others  are 
wholesome.  Hemlock,  which  destroys  life  in  men  and  kine,  will  fatten  sheep, 
goats,  and  horses.  C'icuta  virosa,  which  is  a deadly  poison  to  cows  and  men,  may 
be  eaten  with  impunity  by  horses,  sheep,  and  goats ; and  parsley,  which  poisons 
parrots,  is  innocuous  to  most  animals,  and  a grateful  condiment  to  man.  Again, 
the  leaves  and  stalks  of  meadow-chervil  are  innocuous  and  nutritive,  while  its 
roots  are  deleterious,  and  the  leaves  and  leaf-stalks  of  the  common  celery,  which, 
when  they  grow  wild,  are  acrid  and  injurious,  when  properly  cultivated  are  bland 
and  wholesome.  But  of  such  illustrations  there  might  be  no  end,  lor  such  devia- 
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lions,  il  so  they  are  to  be  called,  are  the  deviations  of  nature,  and  hence  proper 
to  a natural  system;  but,  instead  of  their  being  objectionable  deviations,  they  are 
in  strict  accordance  with  the  principles  of  the  system,  for  they  depend  either  upon 
individual  idiosyncracies,  or  upon  the  greater  or  less  development  of  common 
properties ; and  when  the  system  of  affinities  not  only  associates  plants  which  are 
generally  wholesome  in  groups  distinct  from  those  which  are  as  generally  noxi- 
ous, but  likewise  indicates  most  unexpectedly  a third  series,  in  which  the  proper- 
ties are  variable,  from  the  varied  development  and  varied  proportions  of  the  com- 
mon constituents,  it  not  only  fulfils  but  far  exceeds  its  primary  intention.  But 
the  truth  is  that  the  system  ot  natural  affinities  has  done  so  much  more  than  could 
have  been  reasonably  expected,  that  some  unreasonable  cavillers  would  require  it 
to  reconcile  things  that  are  incompatible,  and  to  do,  not  only  what  is  impossible  to 
be  done,  but  that  which  would  not  be  desirable  even  it  were  to  be  effected. 

RHCEADOSJE. 

(3472.)  The  Rosales  not  referable  to  either  of  the  preceding  suborders,  Ange- 
licoste  and  Myrtosie,  are  comprehended  in  this,  the  Rhozadosa.  It  therefore  In- 
cludes all  those  exogenous  or  dicotyledonous  Angiospermae  in  which  the  perianth 
is  double,  and  the  petals  discrete  and  exserted  with  the  stamens,  from  the  recepta- 
cle 01  thalamus.  Hence  this  group  is  equivalent  to  the  hypogynous  polypetal- 
ous  dicotyledons  of  Jussieu,  and  the  thalamiflorous  exogenic  of  De  Candolle. 

(3473.)  The  collective  term  RhoeadostB , a derivative  ol  Rhesus,  a well  known 
and  normal  species,  is  preferred  to  the  periphrases,  Hypogynous  polypetalous  dico- 
tyledons, or  Thalamiflorous  angiospermous  exogen  a,  not  only  to  avoid  unnecessary 
circumlocution,  but  because  they  both  tend  to  convey  erroneous  impressions.  For, 
notwithstanding  the  general  affinity  ol  the  plants  associated  in  the  group  is  freely 
admitted,  and  although  the  Rhoeadosce  are  for  the  most  part  either  exogenous  or 
dicotyledonous,  and  many  are  both,  still  there  are  some  which  are  exceptions  to 
the  former  rule,  some  to  the  latter,  and  others  perhaps  are  neither. 

(3474.)  But,  besides  these  common  collective  signs,  there  are  others,  which,  al- 
though less  general,  are  so  very  frequent  in  their  occurrence,  that  they  may  be  re- 
garded in  some  measure  as  characteristic.  Of  these  the  non -adhesion  of  the  torus, 
when  present,  either  to  the  ovaries  or  calyx,  and  the  distinct  exsertion  of  the 
sepals,  petals,  and  stamens,  are  the  most  important,  as  they  strongly  contrast  the 
RhoeadostB  with  the  two  other  contingent  suborders,  in  which  they  are  continually 
united  to  each  other,  and  the  calyx  and  disk  so  often  either  petaliferous  or  stami’- 
ferous,  or  both.  [1913-6.]  Furthermore,  the  sepals  in  the  Rhceados®  are  most 
commonly  discrete,  as  well  as  the  petals,  and  the  fruit  much  more  frequently  apo- 
carpous than  in  either  of  the  preceding  groups. 

(3475.)  Hence,  selecting  the  chiei  differential  signs  to  form  a general  diagnos- 
tic rule,  the  Rhxadostc  maybe  said  to  be  thalamiflorous,  angiospermous,  apopetal- 
ous  exogenae,  or  dicotyledons,  i.  e.  Rosales,  with  hypogynous  stamens  and  petals, 
the  latter  being  discrete,  and  the  disk,  when  present,  not  adhering  either  to  the 
calyx  or  the  germen. 

(3476.)  I he  subordinate  groups  into  which  the  genera  here  associated  have 
been  formed  differ  much  both  in  number  and  extent,  according  to  the  views  of 
various  systematic  writers:  as,  in  previous  instances,  an  attempt  has  been  made  to 
reconcile  the  two  extremes,  and  to  combine  the  advantages  of  both;  for,  while  the 
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types  are  equivalent  to  the  small  orders  ol'  Brown,  De  Candolle,  and  most  mo- 
dern systematists,  the  sections  represent  the  larger  and  more  comprehensive  ones 
of  Linneus  and  Jussieu.  The  succession  of  the  groups  is  also  another  point  of 
variance,  no  two  authorities  being  accordant;  but  it  is  a matter  of  very  secondary 
importance  ; and  the  course  here  pursued  is  the  descent  previously  hinted  at 
[1909-11,]  from  the  confines  of  the  synpetalous  sj’ringales,  with  which  the  Fines 
and  the  Ivies  are  related,  to  the  CelastrintE,  which  are  intimately  connected  with 
the  bordering  Euphorbina?.  Some  curious  analogies  will  also  be  traceable  in  this 
scheme  between  the  opposite  types  and  sections  of  the  ascending  and  descending 
scales,  as  of  the  Acerina.  with  the  CelastrintE  ; the  RutintE  with  the  Terebinthintz ; 
the  RheeadintE  with  the  CicerintE  ; the  RanunculintE  with  the  Rosince,  <fcc. 


VITINJE. 

(3477.)  The  Vines  and  their  allies,  besides  their  immediate  connexion  with 
the  Araliaceee  through  Hedera,  being  border  groups,  like  the  Loranthinee  of  the 


A B C’ 


a.  Srwietenia  fel/rifuga.  c.  Swietenia  Mahogoni.  («)  The  fruit. 

(b)  The  axis,  alter  the  separation  of  the  valves,  (e)  A seed,  (d)  The 
embryo.  b.  Fit  is  vinifera.  Branch,  with  leaves,  fruit,  and  tendrils. 

(a)  Flowers.  (6)  A fiower  isolated  before  expansion.  (c)  The 
same  expanded,  to  shew  the  petals  coherent  by  their  apices  before  they 
fall  and  suffer  the  anthers  to  shed  their  pollen.  (d)  A flower  alter 
the  corolla  has  fallen,  to  shew  the  disk,  the  sub-hypogynous  stamens, 
and  the  pistil.  (e)  Section  of  the  germen,  shewing  the  same  parts  and 
the  twin  ovules.  (/)  Section  of  the  fruit,  to  shew  the  two  cells. 

(g  and  It)  Sections  of  seeds.  (/)  The  embryo. 

Angelicoste,  and  the  Cncurbitinte  of  the  Myrtosae,  indicate  their  proximity  to  the 
Syringales  by  the  occasional  adhesion  of  their  petals.  The  analogy  which  they 
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hear  to  the  Cucurbitinee,  the  parallel  group  of  the  Myrtosae,  is  likewise  worthy  of 
remark,  for  as  in  the  synpetalous  Papayacece  the  plants  are  arboreous  and  the 
stems  destitute  of  tendrils,  while  in  the  Cucurbitacece , where  the  petals  are  some- 
times free,  the  stems  are  scandent  and  cirrhose,  so  in  Leeacea  the  corolla  is  syn- 
petalous, and  the  stem  arboreous  and  excirrhose  ; while  in  the  Viteacem,  where 
the  petals  are  discrete,  the  stems  are  climbing  and  furnished  with  tendrils  ; the 
stamens  also  in  both  groups  are  often  monadelphous. 

(3478.)  Differentially  considered,  the  Vitinac.  or  Ampelideai  are  bypogynous 
Rosales  or  Rhceadosi r,  with  the  petals  broad  at  the  base,  (occasionally  concrete,) 
and  valvate  in  aestivation.  The  stamina  definite,  often  monadelphous.  The 
germen  undivided,  2 or  more  celled,  with  central  placentae,  mostly  definite  ovules, 
and  a single  style. 

(3479.)  The  genera  included  in  this  section  are  associated  to  form  three 
types,  which,  from  Leea,  I'itis,  and  Melia,  are  called  the  Leeaceot,  Viteaceae,  and 
Me/iace<e. 

(3480.)  Leeace/v.  Leea  and  Lasianthera,  which  together  form  this  small 
type,  are  non-scandent  shrubs,  with  irregularly  angled  branches  and  opposite 
leaves,  (those  towards  the  ends  of  the  branches  are  alternate,)  petiolate,  pinnate, 
with  serrate  folioles,  and  furnished  with  stipules,  but  excirrhose.  The  inflo- 
rescence is  paniculate  or  cymose,  the  peduncles  opposite  the  leaves,  and  the 
flowers  regular  and  united. 

The  calyx  is  free  and  5-toothed,  the  torus  urceolate,  the  petals  5,  alternate 
with  the  lobes  of  the  calyx,  connate  by  their  ungues,  reflexed  at  their  points, 
deciduous,  and  valvate  in  aestivation.  The  stamina  are  definite  (5),  usually  mona- 
delphous, opposite  the  petals,  and  exserted  wdth  them  from  the  outside  of  the 
torus,  and  hence  scarcely  bypogynous.  The  anthers  are  2-celled,  versatile  in 
their  position,  but  not  oscillating  : the  locules  are  parallel,  and  dehisce  lengthwise 
by  clefts.  The  germen  is  4-6-celled  and  the  cells  uniovulate. 

The  fruit  is  dry  or  baccate,  formed  of  4-6  carpels,  which  are  separable,  each 
being  monospermous.  The  seeds  are  erect,  the  albumen  cartilaginous  and  lobed, 
and  the  excentric  embryo  round,  acuminate,  and  curved. 

(3481.)  Hence,  differentially  considered,  the  Leeacetr  are  excirrhose  synpetal- 
ous VitiriK,  with  subhypogynous  petals  and  stamens,  the  latter  being  alternate 
to  the  former,  the  germen  3-6-celled,  the  seeds  solitary,  the  albumen  lobed,  and 
the  embryo  bowed. 

(3482.)  The  Leeacea  are  homely  innocuous  plants,  the  berries  of  which,  though 
harmless,  can  scarcely  be  considered  esculent,  and  they  are  chiefly  interesting 
from  the  union  of  their  petals  and  the  subhypogynous  exsertion  of  their  stamens, 
which  indicate  them  as  transitional  from  the  preceding  suborders  to  the  present. 
The  root  of  Leea  macrophylla  is  mucilaginous  and  astringent,  and  seems  likely  to 
become  serviceable  as  a dye-stuff. 

(3483.)  Viteace/e.  This  type,  sometimes  called  Ampelidea.  or  Sarmentostr, 
is  usually  combined  with  the  preceding,  but  their  differences  are  so  great  as  not 
to  justify  more  than  a sectional  connexion.  Thus  limited  by  the  exclusion  of 
the  Meliacett,  the  Viteacetz  are  shrubs  with  sarmentose  scandent  stems,  tumid 
separable  nodi,  simple  or  compound  leaves,  the  lower  ones  opposite,  the  upper 
ones  alternate,  furnished  with  stipules,  and  often  with  tendrils. 
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The  inflorescence  is  racemose  or  paniculate,  the  peduncles  opposite  the  leaves, 
and  often  with  their  pedicles  converted  into  cirrhi : the  flowers  are  small,  green, 
or  yellowish,  rarely  purple,  inconspicuous,  regular,  and  united. 

The  calyx  is  small,  nearly  entire,  or  with  4-5  teeth,  and  open  during  aestivation. 
The  torus  is  disk-like,  the  petals  (4-5)  are  free  and  exserted  on  the  outside  of  the 
edge  of  the  disk,  alternate  with  the  sepals,  broad  at  the  bases,  inflexed  at  their 
points,  and  subvalvate  in  aestivation.  The  stamens  are  equal  in  number  to  the 
petals,  and  exserted  from  the  disk  opposite  to  them.  The  filaments  are  distinct  or 
but  slightly  connate  at  the  base,  the  anthers  ovate,  versatile,  and  oscillating,  2- 
celled,  with  opposite  parallel  loeules  dehiscing  lengthwise.  The  germen  is  supe- 
rior, subglobose,  formed  of  two  connate  carpels,  2-celled,  and  each  cell  2-ovuled. 
The  ovules  are  collateral  and  erect,  and  exserted  from  the  base  of  the  central 
column.  The  style  is  single,  short  or  none,  and  the  stigma  simple. 

The  fruit  is  a juicy  grape  or  uva  (not  a true  berry),  generally  by  abortion  1-celled 
and  4-seeded.  The  seeds  are  often  by  abortion  reduced  in  number,  erect,  osseous, 
and,  when  mature,  separating  from  the  placentae.  The  albumen  is  hard  and 
fleshy,  the  embryo  erect,  only  half  as  long  as  the  albumen,  the  radicle  taper  and 
inferior,  hence  next  the  hilum,  and  the  cotyledons  lanceolate,  plano-convex,  and 
l'oliaceous  in  germination. 

(3484.)  Therefore,  selecting  the  chief  differential  characters,  the  Fiteacece.  are 
sarmentose  Vitina,  with  apopetalous  corollae,  subbypogynous  stamens  opposite 
the  petals,  a 2-celled  germen,  twin  collateral  ovules,  hard  albumen,  erect  embryo, 
and  often  furnished  with  tendrils. 

(3485.)  Cissns,  which  is  both  the  Greek  and  Arabic  name  for  the  ivy,  (iciaaoe, 
qissos,)  in  botany  belongs  to  a genus  of  ivy  or  vine -like  plants,  which  are  acid 
and  slightly  astringent.  The  pulpy  fruits  of  several  species,  as  C.  uvifera, 
sycioides,  and  ovata,  are  esculent,  but  not  very  palatable.  The  root  of  C.  salutaris 
is  said  to  be  serviceable  in  dropsical  complaints,  and  the  leaves  of  C.  acida  and  C. 
setosa  are  used  as  topical  applications  to  reduce  glandular  swellings,  or,  when 
heated  in  oil,  to  forward  suppuration.  C.  caustica  is  so  acrid  that  it  inflames  the 
mouth  when  the  leaves  are  chewed.  C.  glandulosa  and  yuadrangularis  are  re- 
markable for  the  quantity  of  watery  sap  their  stems  contain,  and  which,  on  cutting 
them,  pours  out  in  such  abundance  that  they  are  occasionally  resorted  to  by 
weary  travellers  to  quench  their  thirst.  The  young  shoots  of  this  species,  as 
well  as  those  of  C.rotundi folia,  are  eaten  in  India  and  Arabia  as  potherbs. 

(3486.)  Ampelopsis  is  a genus  which,  as  its  name  imports,  bears  a great  re- 
semblance to  the  vine.  A.  hederacea  is  the  5-leaved  ivy  or  Virginian  creeper, 
now  so  commonly  grown  in  this  country,  and  remarkable  for  the  brilliant  red  hue 
its  leaves  assume  in  the  autumn.  This  change  of  colour  depends  upon  the  develop- 
ment of  a considerable  quantity  of  acid,  indeed  of  so  much,  that  when  the  leaves 
are  bruised  and  applied  to  the  skin,  they  will  raise  blisters;  and  hence  they  have 
been  occasionally  employed  as  cataplasms  to  relieve  rheumatic  pains. 

(3487.)  Few  plants  have  been  more  vituperated  and  cherished  than  the  vine 
( Vitis ),  and  it  must  be  confessed  that  few  aiford  more  grateful  and  refreshing 
fruit  for  food,  or  produce  more  invigorating  and  wholesome  drinks,  notwithstand- 
ing the  manifold  abuses  of  its  fermented  juice,  and  of  the  ardent  spirit  distilled 
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therefrom.  The  culture  of  the  vine  maybe  traced  to  very  high  antiquity,  and  its 
growth,  and  not  improbably  the  preparation  of  wine,  were  branches  of  antedilu- 
vian industry,  for  we  read  that,  immediately  after  the  deluge,  Noah  planted  a 
vineyard  and  drank  of  the  wine. 

(3488.)  There  are  several  species  of  Vitis  that  bear  eatable  fruits,  but  none  are 
comparable  in  importance  with  the  common  grape-vine,  V.  vinifera.  V . labrusca 
and  laciniosa  are  cultivated,  but  the  latter  as  much  for  curiosity  as  use,  and  their 
hybrids  with  the  former  are  not  practically  distinguishable  from  its  proper  varie- 
ties. The  American  fox-grape  (F.  vulpina),  so  called  from  the  peculiar  foxy 
flavour  of  its  fruit,  which  is  not  ameliorated  by  cultivation,  is  on  that  account  far 
inferior  to  the  grapes  of  the  Western  world,  and  hence  is  but  little  esteemed. 

(3489.)  Vine-growers  enumerate  in  their  catalogues  nearly  300  varieties  of 
grapes,  of  which  between  fifty  and  sixty  are  cultivated  in  Britain.  These  are 
classed  according  to  the  form  and  colour  of  the  fruit ; thus,  1st,  the  round  black 
grapes  ; 2d,  the  long  black  ones  ; 3d,  the  round  white  or  green  grapes  ; 4th,  the 
long  white  or  green  ones ; and,  5th,  grapes  of  any  other  colours,  such  as  red, 
roseate,  blue,  greyish,  or  variegated  in  stripes. 

(3490.)  Of  the  round  black  grapes,  the  Damascus,  the  black  Lisbon,  the 
muscat  or  purple  Constantia,  and  the  black  morocco,  are  the  most  esteemed : the 
claret  grape  is  remarkable  for  its  juicy  pulp  being  of  a deep  purple  or  blood- 
colour,  while  in  the  others  the  dark  tint  is  confined  to  the  skin.  The  Ascalon  or 
black  Corinth,  called  also  the  grape  of  Zante,  is  important,  as  affording  the 
Corinths  or  currants  of  commerce. 

(3491.)  Of  the  long  black  grapes,  the  Muscadel,  the  Burgundy,  the  purple 
Hamburgh,  the  black  raisin,  and  black  Palestine,  are  the  best. 

(3492.)  Of  the  round  white  grapes,  the  Amber  Muscadine,  the  Malmsey  Mus- 
cadine, (which  is  a variety  of  F.  laciniosa,)  the  white  Muscadine,  the  Pearl-drop, 
and  the  white  Constantia,  are  all  excellent.  The  white  Corinth  or  Ascalon  is 
often  without  pips,  and  this  variety  it  is  which,  when  dried,  is  known  as  Sultana 
raisins. 

(3493.)  Of  the  long  white  grapes,  the  White  Sokars,  the  White  Muscat,  the 
Morillon  or  genuine  Tokay,  the  white  raisin  and  others,  might  be  mentioned. 
The  Verdelho,  from  which  Madeira  wine  is  made,  is  an  excellent  grape,  but  the 
stones  should  be  rejected,  as  they  are  said  to  be  deleterious  when  eaten. 

f3494.)  Of  the  fancy  grapes,  the  red  Muscat,  the  blue  Tokay,  the  striped 
Aleppo,  and  the  variegated  Chasselas,  are  all  worthy  of  cultivation. 

(3495.)  The  grape-vine  is  believed  to  be  a native  of  Persia  and  the  neighbouring 
countries,  and  to  have  migrated  from  the  East  through  Egypt,  Greece,  Sicily,  and 
Italy,  to  Portugal,  Spain,  and  France;  and  even  as  far  north  as  St.  Petersburg!! 
and  Stockholm.  Grapes  are  now  grown  in  houses  both  in  Russia  and  Sweden, 
but  the  finest  and  most  luscious  fruit  is  produced  in  the  British  vineries.  The 
flavour  of  our  hot-house  grape,  owing  to  the  care  and  skill  of  the  cultivators,  is 
said  to  be  far  superior  to  that  of  any  grown  either  on  the  European  or  Asiatic 
continents.  Grapes  may  be  profitably  cultivated  in  the  open  air,  from  latitude 
21°  to  51°;  that  is,  from  Schiraz  in  Persia,  to  Coblentz  on  the  Rhine.  Vine- 
yards were  formerly  common  in  England;  but,  although  in  some  situations,  and 

in  low  rich  soil,  and  warm  defended  situations,  such  ns  near  Battersea,  in 
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Surrey,  the  crops  were  tolerably  successful,  in  general,  the  wine  produced 
from  British  grapes,  even  if  drinkable  in  former  centuries,  when  the  flavour  of 
Continental  wines  was  less  known  in  England,  it  is  more  than  probable  would 
not  be  considered  palatable  now.  Still  it  must  be  confessed  that  accounts  are  on 
record  of  good  wine  being  made  from  grapes  grown  in  favourable  situations.  The 
Duke  of  Norfolk  is  said  to  have  had,  in  1763,  sixty  pipes  of  excellent  Burgundy 
in  his  cellars  at  Arundel  Castle,  the  produce  of  his  Sussex  vineyards;  and  the 
Honorable  Charles  Hamilton,  of  Pain’s  Hill,  had,  in  Miller’s  time,  vineyards  fa- 
mous for  their  champagne.  Miller’s  Burgundy,  which  is  a hardy  grape,  was 
the  one  here  so  successfully  grown. 

(3496.)  The  Burgundy,  modified  by  soil  and  situation,  is  the  most  common 
vineyard-grape  of  France,  from  Champagne  or  Marne,  to  Marseilles  or  Bordeaux. 
The  best  wines  of  Italy  and  Spain  are  also  made  from  grapes  of  this  description  ; 
but  in  both  countries  many  of  the  larger  berried  sorts  are  grown,  as  being  more 
productive  of  juice,  although  the  varieties  with  small  berries  and  an  austere  taste 
are  the  best  for  wine-making.  The  sweet  wines,  such  as  Malmsey,  Tokay,  &c. 
are  made  from  sw’eet  grapes,  allowed  to  become  fully  ripe.  And  some  of  the 
finest  Tokay,  and  other  wines,  are  made  from  grapes  grown  in  volcanic  districts. 
Hermitage  is  made  from  vines  growing  amongst  the  debris  of  granite  rocks ; and 
vines  in  general  affect  a dry  rubbishing  soil,  or  rather  a rich  soil  with  a dry 
subsoil. 

The  average  quantity  of  foreign  wines  upon  which  duty  is  paid  for  home  con- 
sumption is  about  seven  million  gallons  per  annum;  and  in  1831,  from  this 
source  alone,  the  revenue  received  1,575,438 1.  6s.  9il. 

(3497.)  Raisins  are  not  made  from  any  particular  grape,  but  they  often  differ 
as  much  from  the  mode  of  preparation  as  from  the  kind  of  fruit  that  is  dried. 
They  are  chiefly  distinguished  in  the  market  according  to  the  places  from  w'bich 
they  are  brought,  as  the  Malaga,  the  Smyrna,  <fec.  Between  7 and  8,000  tons 
of  raisins  are  annually  imported  into  this  country,  besides  a large  quantity  of 
undried  grapes;  and  nearly  600  tons  of  currants,  the  duty  upon  the  last  of  which 
alone,  in  1828,  amounted  to  261,300/. 

(3498.)  The  uses  and  the  abuses  of  wine,  and  the  value  of  grapes,  whether 
lresh  or  dried,  are  too  well  known  to  be  made  subjects  for  discussion  here:  but, 
besides  the  above  important  products  and  educts,  the  vine  affords  vinegar  as  well 
as  alcohol;  and  yields  malic,  citric,  and  tartaric  acids,  with  abundance  of  super- 
tartrate of  potash,  all  of  which  are  grateful  articles  of  diet  and  useful  medicines. 
1 he  vine  is  knowrn  to  attain  a great  age  and  a very  large  size ; several  in  this 
country  are  above  100  years  old,  and  have  been  trained  over  116 — 13  7 square 
yards,  bearing  upwards  of  2000  pounds  weight  of  fruit  per  annum.  The  trunks 
of  others  have  been  known  to  be  above  four  feet  in  circumference,  and  to  have 
been  sawn  into  planks  15  inches  broad.  When  thus  old  and  large,  its  timber  is 
one  of  great  durability. 

(3499.)  Meliace.e.  Humirium,  Melia,  and  Cedrela,  with  Flindersia , and 
their  allies,  are  the  normal  genera  of  three  small  groups,  associated  to  form  this 
type.  Some  of  them  have  been  elevated  to  the  rank  of  separate  orders,  but  they 
seem  sufficiently  distinguished  when  recognized  as  subtypical  groups.  Their 
chief  differential  characters  are  the  following. 

(3500.)  In  the  Hnmiridce  the  stamens  are  numerous  and  simply  monadelphous, 
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tlie  connectivum  dilated,  the  petals  quincuncial  in  eestivation,  the  ovules  pendu- 
lous, the  fruit  5-celled,  or  fewer  from  abortion;  the  seeds  with  fleshy  albumen, 
the  embryo  oblong,  straight  and  slender,  the  juices  balsamic,  but  the  coriaceous 
leaves  dolless. 

(3501.)  In  the  Melidee  the  stamens  form  a long-toothed  tube,  within  which 
the  anthers  are  adnate,  the  connectivum  is  undilated,  the  petals  valvate  in  aesti- 
vation, the  fruit  is  several  celled,  and  the  seeds  exalbuminous  and  wingless. 

(3502.)  In  the  Cedrelidi e the  monadelphous  stamens  and  pistils  are  stipitate, 
the  stipe  glandular,  the  locales  several  and  many-seeded,  and  the  seeds  sub  - or 
ex-albuminous  and  winged,  and  the  leaves  punctate  or  impunctate. 

(3503.)  Collectively  described,  the  Meliacece  are  tropical  trees  or  shrubs,  with 
alternate  exstipulate  leaves,  either  simple  or  compound. 

The  inflorescence  is  terminal  or  axillary,  and  either  in  racemes  or  panicles. 
The  flowers  are  regular  and  united. 

The  calyx  is  formed  of  4-5  sepals,  more  or  less  coherent.  The  petals  equal  in 
number  to  the  sepals,  and  exserted  alternately  to  them,  hypogynous,  and  with  broad 
ungues,  either  connivent  or  coalescent  at  the  base,  and  valvate,  rarely  quincuncial 
or  imbricate  in  aestivation.  The  stamina  double  the  petals,  rarely  equal  to  them 
in  number,  or  3 or  4 fold.  The  filaments  are  monadelphous,  often  forming  a 
tube  with  a toothed  extremity  bearing  the  anthers  adnate  within  its  faux.  The 
disk  is  frequently  highly  developed,  the  ovarium  is  formed  of  several  connate  carpels, 
the  placenta  often  central,  the  ovules  definite,  and  the  styles  more  or  less  discrete 
or  coalescent. 

The  fruit  is  either  baccate,  drupaceous,  or  capsular;  many-celled,  or  by  abortion 
1 -celled,  with  a dissepiment  in  the  middle  of  each  valve.  The  seeds  are  either 
winged  or  wingless,  albuminous,  or  exalbuminous,  and  the  embryo  inverted,  2- 
lobed  but  variable  in  form. 

(3504.)  Hence,  differentially  considered,  the  Meliace*  are  excirrhose  non- 
scandent  Vitinte,  with  mostly  monadelphous  stamens,  the  filaments  forming  an 
antheriferous  tube,  or,  when  free,  with  the  seeds  winged  and  the  embryo  inverted. 

(3505.)  II VMiitin.il.  Humirium  balsamiferum  is  the  Oumiri  of  Guiana  and 
Cayenne.  Its  bark,  which  is  thick,  abounds  with  a red  fluid  resin,  resembling 
styrax  in  smell,  and  called  balsam  of  Oumiri.  II  becomes  a brittle  transparent 
solid  on  exposure  to  air,  and  when  burned  it  diffuses  a very  agreeable  odour. 

According  to  Aublet,  it  possesses  similar  medicinal  properties  to  the  balsam  of 
Peru.  The  negroes  of  Guiana  cut  the  bark  in  strips  and  use  them  as  flambeaux. 
They  also  employ  the  timber  as  a building  material,  and  from  its  colour  the 
Creoles  call  it  * red  wood.’ 

(3506.)  Melidje.  The  genera  here  associated  are  distributable  into  two  sub- 
typical districts,  called,  from  Melia  and  Trichilia,  the  Meliece  and  Trichiliem. 

(3507.)  In  the  Melieee  the  cotyledons  are  flat  and  foliaceous,  and  the  leaves 
mostly  simple ; while 

(3508.)  In  the  Trichiliem  they  are  thick  and  fleshy,  and  the  leaves  pinnate  or 
trifoliate,  rarely  simple. 

(3509.)  Meliete.  Canella  alba,  the  Winter  ana  Canel/a  of  Linneus,  is  the  plant 
which  affords  the  false  Winter’s  or  Canella  bark,  that.,  ns  a grateful  tonic,  has  now 
almost  superseded  the  use  of  the  Drymis  Winteri,  or  true  Winter’s  bark,  to  which 
it  is  indeed  superior.  The  bald-pate  pigeons  of  the  Cnribbee  Islands  and  the 

3 


VITIN* MELIACEjE. 


791 


South  American  continent  feed  greedily  on  its  berries,  and  their  flesh  becomes 
impregnated  with  its  peculiar  spicy  flavour.  C.  axillaris  yields  a bark  similar  in 
its  properties  to  the  foregoing. 

(3510.)  Melt  a Azaderachta  and  M.  Azcdarach  are  the  bead-trees,  so  called 
from  their  seeds  being  often  strung  as  necklaces  and  rosaries.  The  Azadaracht, 
mentioned  by  Avicenna,  was  a poisonous  plant  now  unknown  ; but  the  pulp  of  the 
fruit  of  the  modern  Azedarach  and  Azaderacht,  are  said  to  be  both  deleterious. 
In  Ceylon  it  is  mixed  with  grease  to  kill  dogs,  but,  except  in  large  quantities,  it 
does  not  seem  to  be  injurious  to  man,  (according  to  Turpin,)  for  children  eat 
the  fruit,  and  birds  feed  upon  it  with  impunity ; indeed,  Turpin  says,  he  has  seen 
dogs  eat  it  without  injury,  while  M.  Tournon  records  the  case  of  a child  poisoned 
by  eating  two  or  three  of  the  seeds.  The  root  of  M.  Azedarach  is  bitter  and  nau- 
seous, and  has  been  employed  as  a vermifuge.  M.  Azaderachta,  the  Margosa  or 
Neem-tree,  is  said  to  possess  febrifuge  properties,  and  a kind  of  toddy  is  procured  by 
tapping  its  trunk,  which  the  Hindoo  doctors  esteem  as  a stomachic.  The  pulp  of 
its  fruit,  which  is  about  the  size  ol  a small  olive,  is  remarkable  for  yielding  a fixed 
oil  that  is  said  to  be  stomachic,  but  is  chiefly  valued  for  burning,  and  other  domes- 
tic purposes. 

(3oll.)  Trie  hi  lie  a:.  The  Trichilia.  have  strong-smelling  juices,  some  of  which, 
as  T.  odorata  and  moschata,  the  musk-woods,  are  pleasant,  and  used  as  perfumes. 
The  fruit  of  T.  speciosa  yields  a fragrant  oil,  used  as  a liniment  to  relieve  the 
pains  of  chronic  rheumatism,  and  the  seeds  of  T.  emetica  mixed  with  those  of 
Sesamum,  are  employed  in  Arabia  to  cure  the  itch,  and  by  the  Arabic  women 
in  a wash  for  cleansing  their  heads. 

(3512.)  Guarea  grandifolia  or  Trichilioides,  has,  like  the  Trichili  a,  a very 
fragrant  wood,  which  is  used  as  a perfume  instead  of  musk.  It  has  sometimes, 
in  lack  of  other  timber,  been  made  into  staves  for  puncheons,  but,  from  imparting 
its  bitterness  and  smell  to  the  rum,  it  is  unfit  for  such  a purpose,  as  it  spoils  the 
liquor.  Its  bark  is  both  purgative  and  emetic,  and  that  of  G.purgans  is  also 
used  in  Brazil  as  a cathartic. 

(3513.)  Carapa  Guianensis  is  the  Y-Andirhoba,  from  the  seeds  of  which  the 
natives  of  Guiana  extract  an  oil  which  they  call  carapa,  much  in  request  for 
anointing  the  body  in  order  to  prevent  the  attacks  of  insects,  and  to  shield  them 
from  the  malevolent  influence  of  a very  humid  atmosphere.  The  oil  is  as  thick 
as  butter. 

(3514.)  Cedrblidm.  This  subtype  appears  to  require  separation  into  two 
districts,  for  Flindersia,  usually  included  among  the  Cedrelete,  differs  from  them 
in  several  important  particulars,  such  as  the  movable  dissepiments  of  its  capsule, 
which  is  separable  into  5 single  segments,  the  erect  position  of  the  ovules,  and  its 
resinously  glandular  leaves. 

(3515  ) Hence  the  Flindersiee  are  punctate  Cedr elide,  with  movable  dis- 
sepiments; 

(3516.)  And  the  Cedrelete  impunctate  ones. 

(3517.)  Cedrelete.  Cedrela  odorata  is  the  base  cedar  of  the  West  Indies;  its 
leaves  and  fruit  have  a nauseous  smell,  resembling  that  of  assafeetida,  but  its  wood 
is  fragrant  like  cedar,  whence  its  name.  Its  timber  is  soft,  and  its  trunk  so  large, 
that  canoes  are  made  of  it  forty  feet  long  by  six  feet  wide  ; it  is  also  valued  in 
carpentry,  as  it  is  easily  worked;  and  its  bitterness  prevents  it  being  destroyed  by 
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insects;  but  it  is  unfit  for  the  cooper’s  use,  as,  like  the  Guarea,  it  imparts  its 
bitter  taste  and  smell  to  the  liquors  put  into  casks  made  of  it. 

(3518.)  C.  Toona  and  C.  febrifuga  are  bitter  and  tonic,  and  their  barks  are 
held  in  much  esteem  for  the  cure  of  intermittent  fevers.  They  likewise  yield 
excellent  timber. 

(3519.)  Swietenia  febrifuga  has  a very  bitter  and  astringent  bark,  and  it  has 
been  proposed  as  a substitute  for  cinchona;  but  the  report  of  Dr.  Ainslie  is  un- 
favorable as  to  its  use : he  says,  when  given  to  the  extent  of  four  or  five  drachms 
in  twenty-four  hours,  it  deranges  the  nervous  system,  and  occasions  vertigo  and 
subsequent  stupor.  Its  timber  is  very  hard  and  durable,  and  in  the  East  Indies  it 
is  preferred  on  this  account  for  the  wood-work  of  the  religious  temples.  It  is 
also  used  as  a red  dye. 

(3520.)  S.  Mahogoni  is  well  known  for  the  value  of  its  timber,  which  is  hard, 
durable,  and  beautifully  veined:  from  the  abundance  in  which  it  is  obtained  from 
the  West  Indies  it  has  almost  superseded  the  use  of  oak,  walnut,  and  other  European 
woods,  for  ornamental  purposes.  The  Honduras  mahogany  is  less  beautiful  than 
the  Jamaica  wood : and  it  is  not  improbable  that  they  are  the  produce  of  trees 
specifically  distinct.  About  20,000  tons  of  mahogany  are  annually  imported  into 
this  country ; and  a few  years  since  Messrs.  Broadwood  gave  the  euormous  sum 
of  3000/.  for  three  logs  of  mahogany,  all  cut  from  a single  tree.  The  duty  on 
mahogany  produces  a revenue  of  nearly  60,000/.  per  annum. 

(3521.)  Oxleya  xanthoxyla  is  the  yellow  wood- tree  of  New  South  Wales  ; and 
Chloroxylon  swietenia,  a native  of  the  East  Indies,  is  also  valued  for  its  timber, 
which  is  nearly  as  hard  as  box- wood. 

(3522.)  FlindersietE.  Flindersiu  Australis  and  F.  Amboinensis  are  both  fine 
trees,  the  timber  of  which  is  said  to  be  little,  if  at  all,  inferior  to  mahogany ; the 
fruit  of  the  latter,  which  is  very  rough,  is  used  in  Amboyna  by  the  natives  as  a 
rasp.  It  is  the  Arbor  radulifera  of  Rumphius. 


CISTINjE. 

(3523.)  The  several  types  here  associated  are  distributable  into  two  subsec- 
tions, called,  from  St.  John’s  wort  (Hypericum),  and  the  rock-rose  (Cistus),  the 
HypericianiB  and  the  Cistiance. 

(3524.)  The  Cistinee,  collectively  considered,  are  Rhceadosie,  with  punctate  or 
impunctate  leaves,  imbricate  sepals,  imbricate  or  contorted  petals,  symmetrical 
germen  formed  of  several  connate  carpels,  and  parietal  or  sub-parietal,  rarely 
central  placentae. 

(3525.)  Selecting  the  chief  differential  characters,  the  Hypertciana  are  Cistinee, 
with  in  general  punctate  leaves,  petals  mostly  contorted,  rarely  imbricate  in  aesti- 
vation, the  placentae  subcentral  and  seeds  exarillate,  the  embryo  straight,  and 
the  cotyledons  entire ; 

(3526.)  While  the  Cistiana.  (though  in  some  cases  scarcely  separable,)  are  im- 
punctate CistintB,  with  the  petals  mostly  imbricate,  rarely  contorted  in  aestivation, 
the  placentae  parietal,  the  seeds  in  general  arillate  or  appendiculate,  the  embryo 
variable,  and  the  cotyledons  foliaceous. 

(3527.)  The  genera  included  in  the  subsection  Hypericianee  are  distributable 
into  three  types,  called,  from  Garvin  tit,  Hypericum,  and  Frankenia,  the  Garcinia- 
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cca,  Hypericacece,  and  Frankcniaceoo,  to  which  may  be  added,  the  Sauvagesicle, 
that  form  the  transition  from  this  subsection  to  the  next,  with  which,  from  their 
close  relationship  to  the  Violaceae,  they  are  not  unfrequently  combined. 


A £ C 


a.  Hypericum  perforatum.  (a)  Flower  deprived  of  the  corolla,  to 

shew  the  stamina  and  pistils.  ( b ) The  fruit,  formed  of  3 connate  car- 
pels. ( c ) Transverse  section,  to  shew  the  introflexed  margins  of  the 
valves  and  the  subparietal  placentae.  (cl)  Seed.  ( e ) Section  of  ditto, 

to  shew  the  straight  embryo.  (f')  The  embryo  isolated. 

b.  Garcinia  Cambogia.  (a)  A flower.  (//)  Ovary  with  the  peltate 
stigma.  (c)  Transverse  section  of  ditto,  to  shew  the  many  cells  and 
central  placentae,  (cl)  Longitudinal  section  of  the  germen.  (e)  Entire 
fruit.  (/)  Section  ot  ditto,  (g)  Seed  during  germination.  (A)  Seed 
with  its  arillus. 

c . Frankenia pulverulenta.  (a)  A flower.  (b)  Ditto,  deprived 
of  calyx  and  corolla,  to  shew  the  hypogynous  stamens  and  the  pistil. 

(c)  bruit.  (</)  Section  of  ditto,  shewing  the  introflexed  margins  of  the 
valves  and  subparietal  placentaj.  (/)  Seeds. 

(3528.)  Gauciniace*  (or  Guttiferae.)  The  Mangostan  and  its  typical  allies 
are  trees  or  shrubs,  occasionally  of  parasitic  growth,  and  abounding  in  yellow 
resinous  juices.  The  leaves  are  opposite,  coriaceous,  entire,  with  short  petioles, 
a strong  midrib,  and  often  parallel  lateral  costul*  extending  to  the  margin,  sti- 
pulas  0. 

Tiie  inflorescence  is  in  general  axillary  and  racemose,  but  sometimes  terminal 
and  paniculate,  or  crowded  and  lateral.  The  flowers,  usually  numerous,  are 
either  united  or  separate,  monoecious,  dioecious,  or  polygamous,  and  in  colour 
white,  red,  or  yellow. 

The  calyx  is  2-6-sepaled,  often  persistent,  roundish,  membranaceous,  fre- 
quently irregular  and  coloured,  and  imbricate  in  .estivation,  the  sepals  being 
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cruciately  disposed,  and  the  outer  ones  the  shortest.  The  petals  4-6  (rarely 
8-10),  are  hypogynous,  free,  and  either  opposite  to  the  sepals  or  alternate  with 
them,  and  passing  gradually  from  the  condition  of  a corolla  to  that  of  a calyx. 
1 he  stamens  are  numerous,  indefinite,  rarely  definite,  and  hypogynous  in  their 
exsertion.  The  filaments  are  variable  in  length,  and  either  free  or  connected  into 
one  or  more  bundles.  The  anthers  are  adnate,  linear,  2-celled  (rarely  1-celled, 
and  immersed  in  the  fleshy  disk  as  in  Helvetia),  and  dehiscent  lengthwise  by  chinks, 
rarely  by  pores  at  the  apex,  usually  introrse,  but  extrorse  in  the  Chrysophlee. 
The  disk  is  fleshy,  and  in  Chrysopia  5-lobed.  The  germen  is  superior  and  free, 
2-8-celled,  rarely  1-celled  as  in  Calophyllum,  and  the  cells  1-  or  many-ovuled. 
The  style  none  or  very  short,  and  the  stigma  peltato-radiate  or  many-lobed,  with 
the  style  cleft. 

The  fruit  is  dry  or  succulent,  either  baccate,  capsular,  or  drupaceous ; 1 or 
many-celled,  1 or  many-seeded,  and  either  dehiscent  or  indehiscent.  The  peri- 
carp is  thick  and  many-valved,  the  valves  often  introflexed  at  their  margins, 
forming  more  or  less  perfect  dissepiments  bearing  the  placentae,  which  are  some- 
times parietal,  sometimes  central,  and  sometimes  both  central  and  free  ; in  the 
unilocular  fruits  the  seeds  are  few,  in  the  multilocular  ones  the  cells  are  either 
mono-  or  polyspermous.  The  seeds  are  wingless,  usually  arillate,  and  often  nest- 
ling in  pulp.  I he  spermoderm  is  thin  and  membranaceous,  the  embryo  straight 
and  exalbuminous,  the  radicle  variable  in  its  direction,  and  the  cotyledons  thick 
and  entire,  and  often  inseparable  from  each  other. 

(3529.)  Hence,  differentially  considered,  the  Garciniaceaz  are  resiniferous 
Cistince  or  Hypericianee,  with  coriaceous,  opposite,  simple,  exstipulate  leaves, 
usually  persistent  irregular  sepals,  numerous  unequal  stamens,  adnate  linear 
anthers,  central  or  sub-central  placentae,  and  wingless  seeds. 

(3530.)  I he  Garcimaceos  are  distributed  by  De  Candolle  into  four  secondary 
groups  or  subtypes,  called,  from  Chrysopia,  Calophyllum,  Garcinia,  and  Clusia, 
the  Chrysopida,  Calophyllulce,  Garcinida,  and  Cluside. 

(3531.)  The  Chrysopidat  are  Garciniaceie , with  indehiscent  many-celled  fleshy 
fruits,  the  cells  1 or  many-seeded,  the  anthers  extrorse,  and  the  filaments 
connate. 

(3532.)  The  Calophyllidce  are  Garciniacei r,  with  indehiscent  1-celled  dru- 
paceous or  baccate  fruits,  the  seeds  few,  and  either  nestling  in  pulp  or  enclosed 
within  a dry  pericarp. 

(3533.)  In  the  Garcinidte  the  fruit  is  dry  or  fleshy,  indehiscent,  many-celled, 
and  the  cells  1 -seeded. 

(3534.)  In  the  Clusidic  the  fruit  is  capsular  and  dehiscent,  many-celled,  and 
the  cells  1 or  many-seeded. 

(3535.)  Cur  ysop idje.  This  subtype,  called  Symphonia:  by  De  Candolle, 

from  Symphonia,  an  obsolete  name  for  Chrysopia,  is,  as  he  observes,  closely  re- 
lated to  the  Meliaceic  of  the  preceding  section.  Indeed,  Canella,  which,  from  its 
tubular  stamens,  seems  properly  to  belong  to  the  Melicie  [§  3509],  is  by  him  in- 
cluded in  this  group. 

(3536.)  Monorobea  coccinea,  an  ally  of  Chrysopia,  and,  like  it,  formerly  con- 
sidered a species  of  Symphonia,  is  the  Corono/ia  of  the  Caribbees,  who  use  its 
resinous  juice  as  a cement  to  fix  the  iron  heads  on  the  shafts  of  their  arrows,  and 
also  to  cause  the  poison  to  adhere  to  the  barbs.  The  Creoles  employ  it  instead  of 
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tar  to  protect  their  boats  and  cordage,  and  mixed  with  other  resins  to  make 
flambeaux. 

(3537.)  CalophyllwsE.  The  Calophylla,  as  their  name  implies,  are  trees 
with  remarkably  beautiful  leaves.  The  different  species,  particularly  C.  Inophyl- 
lum,  Tacamahaca,  spectabile,  and  Calaba,  yield  resinous  juices,  which  are  known 
in  commerce  as  balm  of  Calaba,  and  at  least  one  of  the  kinds  of  Tacamahaca. 
The  flowers  of  these  plants  are  remarkable  for  their  fragrance,  and  an  oil  is  ex- 
pressed from  their  seeds  which  is  used  for  burning  ; that  from  C.  Calaba  is  also 
eatable.  The  nuts  of  C.  spectabile  and  spurium  are  esculent,  but  those  of  C. 
Inophyllum,  although  at  first  sweet,  have  subsequently  so  bitter  a flavour  as  to  be 
far  from  agreeable.  Its  bark,  as  well  as  that  of  C.  spectabile,  is  made  into  ropes 
in  the  East  Indies,  and  the  timber  of  C.  Calaba  is  said  to  be  serviceable  in  works 
not  exposed  to  the  weather. 

(3538.)  GarciniDjE.  Mammea  Americana  is  the  mammee  or  wild  apricot  of 
the  West  Indies  and  the  American  continent.  The  fruit  is  large,  about  the  size 
of  a cannon-ball,  and  covered  by  a double  rind,  the  outer  tough  and  leathery,  the 
inner  fine  and  membranous.  The  flesh,  which  is  firm  and  of  a bright  3’ellow,  has 
a singularly  pleasant  taste  and  very  fragrant  smell,  but  the  skin  and  seeds  are  very 
bitter  and  resinous.  It  is  either  eaten  fresh,  or  cut  into  slices  with  wine  and 
sugar,  or  made  into  a preserve.  In  Martinique  the  flowers  are  distilled  in  spirit, 
to  which  they  impart  their  flavour  and  form  a liqueur  called  “ eau-Creole.” 
Swartz  remarks  that  the  trees  which  bear  united  flowers  are  very  lofty,  but  that 
the  stamineous  trees  are  much  smaller,  and  have  been  mistaken  for  distinct 
species.  They  abound  in  resinous  juices,  which  are  used  to  destroy  the  chiggers, 
those  troublesome  little  insects  that  infest  the  feet  and  burrow  beneath  the  toe- 
nails, causing  much  pain  and  inconvenience  ; and  the  wood  is  esteemed  excellent 
as  timber. 

(3539.)  M.  Africana  is  the  African  mammee,  the  fruit  and  resinous  secretions 
of  which  very  closely  resemble  those  of  the  American  species,  and  are,  as  well  as 
the  wood,  applied  to  many  useful  purposes. 

(3540.)  Pentadesma  butyracea  is  the  butter  or  tallow-tree  of  Sierra  Leone. 
The  fruit  is  large,  nearly  as  big  as  a child  s head,  and  gives  out  when  cut  an 
abundance  of  yellow  grease  or  semi-concrete  oil,  which  the  natives  mix  with  their 
food,  but  it  is  not  used  by  the  settlers  on  account  of  its  strong  turpentine  flavour. 
Don  says  the  country  butter  brought  to  the  market  of  Free-town  is  believed  to 
be  made  of  the  fatty  juices  of  this  tree. 

(3541.)  Garcinia  Mangostana  is  a native  of  the  Molucca  Islands,  but  it  is 
now  cultivated  in  various  parts  of  the  East  Indies,  Java,  and  Malacca,  where  it  is 
held  in  high  esteem  on  account  of  its  fruit,  which  is  affirmed  to  be  one  of  the  most 
delicious  and  richest  in  the  world,  and  withal  so  wholesome,  that  a great  deal 
may  be  eaten  without  inconvenience : and  it  is  one  of  the  few  that  sick  persons 
may  indulge  in  without  scruple.  It  is  about  the  size  of  an  orange,  crowned  with 
a peltate  st.gma,  with  a rind  like  that  of  the  pomegranate,  and  consisting  within 
of  a soft  juicy  pulp,  in  which  the  fbivour  of  the  grape  and  the  strawberry  are 
combined.  The  dried  bark  is  astringent,  and  is  used  in  cases  of  dysentery,  and  in 
decoction  as  a wash  for  ulcerated  sore  throats ; and  the  Chinese  dyers  value  it 
as  a mordaunt  for  black. 

(3o42.)  Catciniu  cornea  is  the  horn- wood  tree  of  Itumphius,  so  called  from 
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the  extreme  hardness  of  its  timber,  which  when  old  is  too  hard  to  work.  When 
young,  however,  it  is  used  in  building,  and  for  making  handles  for  knives  and 
tools. 

(3543.)  Garcinia  Cambogia  [§  3527,  b,]  yields  the  well  known  and  valuable 
gum-resin  called  gamboge,  from  Camboja  or  Cambodge,  the  name  oi  the  East  Indian 
province  whence  it  is  chiefly  procured.  The  tree  is  large  and  handsome,  the  iiuil 
is  eatable,  succulent,  pulpy,  and  sweet ; and  as  in  the  East  Indies  it  is  believed 
to  be  a provocative  of  appetite,  it  is  much  esteemed,  and  enters  into  the  composi- 
tion of  many  sauces.  The  resinous  juices  are  obtained  by  wounding  the  bark, 
when  they  exude,  and  becoming  concrete  on  exposure  to  air,  the  small  lumps,  the 
gummi-guttce  of  commerce,  are  collected  for  sale.  Gamboge  is  used  medicinally 
both  in  the  East  Indies  and  in  Europe  ; it  is  a valuable  and  powerful  cathartic,  and 
has  but  little  taste.  Its  chief  consumption  is,  however,  as  a yellow  pigment. 

(3544.)  Several  species  of  Stalagmites,  such  as  S.  pictorius,  Cambogioides, 
Cochinchinensis,  and  elliptica,  abound,  like  the  Garcinitz,  with  yellow  resinous 
juices,  which,  when  collected,  are  often  substituted  for  the  genuine  gamboge,  from 
which  they  differ  very  little,  if  at  all,  in  properties.  The  fruits  of  most  of  the 
species,  especially  of  S.  dulcis  and  Celebica,  are  eatable,  but  very  much  inferior  to 
the  Mangostans. 

(3545.)  Garcinia  umbellata  of  Roxburgh  is  a deviating  species;  its  sepals  and 
petals  are  said  to  be  connate,  and  thus,  like  the  sympetalous  Leeacea?,  it  shews 
the  proximity  of  this  group  to  the  Syringales. 

(3546.)  Clusid The  Clusicc  are  handsome  trees,  with  elegant  red,  white, 
or  yellow  blossoms,  but  they  are  chiefly  remarkable  for  their  mode  of  radification. 
The  seeds  are  invested  with  a glutinous  pulp  like  those  of  the  mistletoe,  and,  like 
them,  are  lodged  on  the  branches  or  in  the  hollows  of  trees,  or  deposited  in  the 
crannies  of  barren  rocks,  where  they  meet  with  but  scanty  sustenance.  When 
therefore  the  plants  have  increased  in  size,  they  send  roots  out  of  the  holes  in 
which  during  their  infant  state  they  had  lodged,  and  these  hang  like  pendents 
from  the  boughs  of  lofty'  trees  or  traverse  the  sides  of  rocks,  until  they  reach  the 
soil,  from  which  a supply  of  nourishment  may  be  obtained  more  plentiful  and 
more  in  proportion  to  the  necessities  of  the  growing  plants.  These  accessory 
roots  have  been  measured  upwards  of  forty  feet  in  length. 

These  trees  abound  in  tenacious  balsamic  juices,  which  in  the  West  Indies  are 
esteemed  as  vulneraries,  especially  in  veterinary  practice.  This  liquid  resin  is 
also  used  instead  of  pitch  or  tar,  and  for  painting  boats. 

(3547.)  The  Tovomitce  are,  like  the  Clusicc,  resiniferous,  and  the  bark  of  T. 
fructipendula  is  used  by  the  Peruvians  to  dye  linen  of  a reddish-purple  colour. 

(3548.)  Hypericace/e,  [§  3527,  a.]  Hypericum  and  its  typical  allies  are 
herbs,  undershrubs,  shrubs  or  trees,  mostly  abounding  in  resinous  juices,  or  beset 
with  glands.  The  stems  are  nodoso-articulate,  and  the  internodia  round  or 
tetragonal.  The  leaves  opposite,  simple,  entire,  very  seldom  alternate  or  crenate, 
either  sessile  or  shortly  stalked,  covered  with  black  or  pellucid  dots,  rarely  ini- 
punctate,  and  without  stipulae. 

The  inflorescence  is  terminal  or  axillary,  but  mostly  in  terminal  dichotomous 
cymes.  The  flowers  are  regular,  united,  in  general  yellow,  either  pedunculate 
or  sessile,  and  either  foliose  or  naked,  but  mostly  furnished  with  bractem. 

The  sepals  4-5,  are  more  or  less  coherent  or  wholly  distinct;  persistent,  dotted 
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or  furnished  with  glands,  and  usually  unequal  in  size,  the  2 outer  being  smaller 
than  the  2 or  3 inner  ones.  The  petals  (4-5)  are  alternate  with  the  sepals,  with 
a twisted  aestivation,  and  commonly  oblique  venation,  but  sometimes  nigro- 
punctate.  The  stamina  are  many,  often  indefinite,  and  connate  by  their  fila- 
ments, forming  several  fasciculi,  rarely  free  or  monadelphous  (as  in  Lancretia.) 
The  filaments  are  long,  thin,  and  straight,  and  the  anthers  small,  yellow,  and 
versatile.  The  germen  is  superior,  formed  of  3-5  connate  carpels  ; the  placentae 
central  or  subcentral,  and  many-ovuled.  The  styles  several,  filiform,  generally 
free,  rarely  connate,  and  the  stigmata  simple  or  occasionally  capitate. 

The  fruit  is  capsular  or  baccate,  many-valved  and  many-celled,  in  the  first  case 
dehiscent,  in  the  latter  indehiscent.  The  placentae  are  central  or  many-parted, 
and  attached  to  the  margins  of  the  introfiexed  valves.  The  seeds  are  small, 
numerous,  (seldom  solitary,  as  in  some  species  of  Vismia,)  and  commonly  terete, 
rarely  flat.  The  embryo  is  straight  and  exalbuminous,  the  radicle  inferior,  and 
the  cotyledons  entire  and  foliaceous  during  germination. 

(3549.)  Hence,  differentially  considered,  the  Hypericacece  are  resinous  or 
glanduliferous  Hypericiance,  with  opposite  punctate  leaves,  many  stamens,  con- 
nate filaments,  versatile  anthers,  and  styles  filiform  and  mostly  free, 

(3550.)  The  genera  here  associated  are  distributable  into  3 subtypes,  called, 
from  Eucryphia,  Vismia,  and  Hypericum,  the  Eucryphidce,  Vismidtz,  and  Hy- 
per icidoe. 

(3551.)  The  Eucryphidce  are  arboreous  or  fruticose  Hypericacece,  with  pecu- 
late leaves,  flowers  solitary  and  axillary,  or  disposed  in  terminal  cymes;  the 
fruit  capsular,  and  the  seeds  flat  and  winged. 

(3552.)  The  Vismidcc  are  fruticose  Hypericacece,  with  stalked  leaves,  terminal 
foliose  inflorescence,  baccate  fruit,  and  taper  seeds. 

(3553.)  The  Hypericiclce  are  fruticose  or  herbaceous  Hypericacece,  with  usually 
sessile  leaves,  axillary'  or  terminal  corymbose  inflorescence,  capsular  fruit,  and  the 
seeds  taper. 

(3554.)  Eucrtpiiid&.  These  three  subtypes  form  interesting  gradations  from 
the  chiefly  arboreous  Garciniaceae  to  the  suffruticose  Frankeniacere,  verging  to- 
wards the  Cistince,  which,  in  general,  are  herbaceous : and  they  likewise  afford  exam- 
ples of  a similar  transition  from  the  succulent  fruits  of  the  preceding  type  to  the  dry 
capsular  ones  of  those  which  follow,  especially  with  those  of  the  next  subsection. 

(3555.)  The  several  species  of  Eucryphia,  Carpodontos,  and  Cratoxylon,  are 
noble  trees.  The  timber  of  the  latter  is  remarkable  for  its  strength  and  hardness. 

(3556.)  VismiDjE.  The  Vismia;  or  wax-trees  yield  on  incision  an  abundance 
of  yellow  resinous  juice,  resembling  that  afforded  by  the  different  species  of 
Garcinia  and  Stalagmitis,  and  which  it  is  said  possesses  cathartic  properties  similar 
to  gamboge,  for  which  it  might  be  substituted.  Indeed,  the  concrete  gum-resin 
procured  from  V.  Guianensis  is  known  in  the  markets  under  the  name  of  Ame- 
rican gamboge. 

(3557.)  Hypericidm.  The  Tutsan  or  Androscemum  officinale  was  once 
much  esteemed  as  a vulnerary',  its  leaves  being  applied  to  fresh  wounds  ; and  hence 
its  English  name,  which  is  a corruption  of  toute  suine,  or  all-heal.  Its  capsule  is 
fleshy,  shewing  the  connexion  of  this  subtype  with  the  baccate  Eucryphidce. 

(3558.)  The  several  species  of  Hypericum  or  St.  John’s  wort  have  handsome 
y ellow  flowers,  and  many  are  very  ornamental  plants  in  shrubberies.  They  are 
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resiniferous,  and  in  general  have  a strong  odour  and  astringent  bitter  taste. 
Hence  some,  as  H.  connatum,  lanceolatum,  and  perforatum,  have  been  used  in 
gargles  and  lotions.  H.  laxiusculum  is  reputed  in  Brazil  to  be  an  antidote  to  the 
bites  of  poisonous  serpents ; and  in  Russia  Hypericum  dubium  is  employed  as  a 
defence  against  canine  madness,  but  it  is  a remedy  more  than  doubtful.  H. 
laricifolium  is  employed  in  Quito  to  dye  wool  of  a yellow  colour.  H.  perforatum 
is  the  Fug  a damonum  of  the  old  herbalists,  and  is  the  plant  formerly  so  much  in 
repute  for  its  supposed  influence  in  conjurations  and  enchantments ; and  even  now 
the  French  and  German  peasants  gather  it  with  great  ceremony  on  Si.  John’s 
day,  believing  it  to  be  a preservative  against  thunder ; and  the  Scots  formerly  car- 
ried it  about  their  persons  as  a charm  against  witchcraft. 

(3559.)  Frankeniaceas.  These  plants  are  shrubs,  undershrubs,  or  herbs, 
with  simple  or  branching  stems,  and  opposite,  alternate,  whorled  or  crowded 
leaves,  entire,  ciliate,  or  toothed ; stipulate,  or  when  exstipulate,  amplexicaul, 
with  the  stem-clasping  membrane,  usually  glanduliferous ; and  the  stipules,  when 
present,  commonly  fringed.  The  inflorescence  is  terminal  or  axillary ; when  the 
latter,  the  peduncles  are  1 -flowered,  when  the  former,  racemose ; and  the  flowers 
are  united  and  regular,  [§  3527,  c.] 

The  calyx  is  formed  of  4-5  sepals,  erect  or  spreading,  and  united  at  the  base 
into  a furrowed  tube,  or  free;  permanent,  equal,  (rarely  unequal,)  and  lanceolate 
or  linear  acute.  The  petals  are  equal  in  number  to  the  sepals,  and  exserted  al- 
ternately with  them;  sometimes  unguiculate.  The  stamens,  when  equal  in  num- 
ber to  the  petals,  are  alternate  with  them.  When  double,  the  supernumerary  ones 
are  opposite.  The  filaments  are  filiform,  or  very  short.  The  anthers  are  roundish, 
linear,  or  elliptical,  bursting  laterally  by  two  pores  at  the  apex,  seldom  at  the 
base.  The  ovary  is  free,  1-celled,  and  many-ovuled ; the  style  filiform,  and  the 
stigmata  simple,  bifid,  or  trifid. 

The  fruit  is  an  ovato-oblong  somewhat  3-cornered  capsule,  2-3  valved, 
1-celled,  or  incompletely  3-celled  from  the  introflexion  of  the  margins  of  the 
valves,  which  are  placentiferous  on  both  sides,  and  the  placenta?  polyspermous. 
The  seeds  are  small,  and  the  embryo  straight  in  the  middle  of  the  albumen,  with 
a short  radicle  pointed  towards  the  hilum,  and  flat  foliaceous  cotyledons. 

(3560.)  Selecting  the  chief  differential  characters,  the  Frankeniacee  are  non- 
resinous  Hypericiana.  with  definite  stamens  (5-10),  a 1-celled  capsule,  with  sep- 
ticidal  dehiscence,  and  parietal  or  subparietal  placentae. 

(3561.)  The  genera  here  associated  are  distributable  into  two  subtypes,  named, 
from  Frankenia  and  Sauvagesia,  the  Frankenidce  and  Sauvagesidce. 

(3562.)  In  the  Frankenidce  the  calyx  is  synsepalous  and  tubular,  the  petals 
with  claws  the  length  of  the  sepals,  and  the  stamens  six. 

(3563.)  In  the  Sauvagesidce  the  sepals  and  petals  are  spreading  exunguiculate, 
usually  furnished  with  an  urceolus  or  nectary,  and  the  stamens  5-7,  rarely,  as  in 
some  Luxemburgie,  indefinite. 

(3564.)  The  Frankenidce  are  innocuous  plants,  possessed  of  no  very  remark- 
able properties.  Some  of  the  Sauvagesidce  are  mucilaginous.  S.  erecta,  which  is 
the  Yaoba  of  the  Caribs,  has  been  used  as  an  application  to  sore  eyes;  and  also 
administered  internally  in  cases  of  irritable  bladder.  Its  leaves,  as  well  as  those 
of  S.  Adima,  have  been  substituted  for  spinach. 

(3565.)  Cistianx.  This  subsection  includes  7 types,  which,  from  Fiola,  Droscra, 
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Cist  us,  Bixa,  Flacourtia,  Marcgravia,  and  Tamar  ix,  are  called  the  Violacem , 
Droseracex,  Cistace<r,  Biiacete,  Flacourtiacea,  Tamaricacetz,  and  Marcgraviacea. 


-4  B 


a . Farnassia  palustris. 

(«)  Section  of  a flower,  to 
shew  the  petals,  germen,  and 
nectaries. 

(4)  Fruit,  with  persistent 
calyx  and  nectaries. 

(c)  Section  of  the  fruit. 

(d)  Seed,  with  part  of  the 
testa  removed  to  shew  the 
situation  of  the  embryo. 

( e ) Transverse  section  of 
the  same. 


b.  Diontea  Muscipula. 
(a)  Flower. 

(4)  Fruit  with  persistent 
calyx. 

( c ) Transverse  section  of 
ditto,  to  shew  the  many  seeds. 


(3566.)  The  Violacem  are  herbaceous,  suffruticose  or  shrubby  plants,  with 
alternate,  rarely  opposite  simple  leaves,  involute  in  vernation,  petiolate  and  fur- 
nished with  stipules,  which  are  marcescent,  and  often  foliaceous. 

The  inflorescence  is  axillary  but  various  in  mode,  the  flow'er  pedunculate,  erect 
or  drooping,  bibracteolate,  regular  or  irregular  in  form,  and  united.  The  calyx  is 
free,  formed  of  5 sepals,  equal  or  unequal,  usually  with  membranous  margins, 
free  or  connate  below,  and  imbricate  in  aestivation.  The  petals  are  5,  alternate 
with  the  sepals,  and  hypogynous  in  their  exsertion  ; usually  marcescent  and  con- 
volute in  aestivation.  Sometimes  they  are  equal,  at  others  unequal,  W'hen  the 
lower  petal  is  labellate  and  iurnished  with  a spur  or  hollow  at  its  base.  Some- 
times there  is  a staminiferous  urceolus,  or  hypogynous  disk,  and  sometimes  a 
fililorm  nectary.  The  stamens  are  definite  (6),  alternate  with  the  petals.  The 
filaments  are  dilated  at  the  bases  and  extended  beyond  the  anthers,  two  generally 
in  the  irregular  flowers,  furnished  with  nectarious  glands  or  basal  appendages,  in- 
cluded within  the  spur.  The  anthers  are  2-celled,  placed  at  various  elevations  on  the 
filaments,  but  nevei  terminal,  and  open  inwards  by  longitudinal  chinks.  The  ovary 
is  free,  formed  of  three  connate  carpels,  1 -celled,  with  three  parietal  placentae,  one 
in  the  middle  of  each  valve,  and  opposite  the  external  petals ; and  many-seeded, 
rarely  1 -seeded  by  abortion.  T he  style  is  persistent,  usually  declinate,  perforated, 
and  recurved  at  the  top,  and  therefore  the  stigma  is  somewhat  lateral. 

1 he  fruit  is  a 3-vaIved  capsule,  the  valves  in  general  dehiscing  elastically,  and 
from  the  apex  to  the  base.  The  seeds,  usually  many,  have  their  three  coverings 
very  distinct  from  each  other.  The  outer  one  is  membranous,  more  or  less 
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thickened  towards  the  hilum,  forming  a caruncle;  the  second  is  brittle  and  crus- 
taceous,  and  the  inner  one  very  thin,  adherent,  and  usually  dotted  brown  in  the 
vertex.  The  albumen  is  fleshy,  the  embryo  straight,  in  the  axis  of  the  albumen, 
with  the  radicle  towards  the  base  of  the  seed ; the  plumula  inconspicuous,  and  the 
cotyledons  usually  flat. 

(3567.)  Hence  (excluding  the  Sauvagcce,)  the  Violacea,  differentially  consi- 
dered, are  stipulate  Cistiana,  with  five  distinct  petals,  definite  stamens,  filaments 
elongated  beyond  the  anthers,  a single  style,  narrow  parietal  placenta  and  erect 
embryos. 

(3568.)  The  genera  here  associated  are  distributable  into  two  subtypes,  which, 
from  Viola  and  Alsodea,  are  called  the  Violida  and  A/osodida. 

(3569.)  In  the  Violida  the  sepals  are  in  two  series,  three  outer  and  broader, 
and  two  inner  and  narrower.  The  petals  are  five  and  unequal,  and  the  stamens 
free,  and  with  dilated  filaments. 

(3570.)  In  the  Alsodida  the  petals  are  equal,  the  stamens  usually  connected  at 
the  base,  or  exserted  from  a cup-like  nectary. 

(3571.)  The  analogy,  if  not  affinity  of  the  Violacea.  with  the  Passifloraceae,  is 
noticeable  : some,  as  Calyptrion , and  several  Noisettia,  have  even  twining  stems ; 
but,  besides  the  difference  in  the  exsertion  of  the  stamens,  the  anthers  in  the 
Violacea  are  adnate  to  the  middle  of  the  filaments,  instead  of  being,  as  in  the 
Passifloracea,  versatile,  and  fixed  to  the  filaments  by  their  middle. 

(3572.)  AlsodidjB.  The  bark  of  Gonohoria  C'uspa  is  esteemed  in  New  Granada 
as  a febrifuge  ; it  is  used  both  in  powder  and  decoction.  And  the  leaves  of  G.  Lo- 
boloba,  which  are  mucilaginous  and  have  an  agreeable  flavour,  are  esculent ; and 
the  negroes  of  Rio  Janeiro  eat  them  when  boiled  as  spinach. 

(3573.)  Violid^ e.  The  roots  of  the  Violidce  are  in  general  more  or  less  emetic, 
and  several  have  been  used  as  substitutes  for  ipecacuanha ; such  for  example  as 
the  lonidium  poaya  and  I.  parvi/iorum : the  Pombalia  Itubu  is  commonly  sold  as 
ipecacuanha  at  Pernambuco,  and  it  is  there  esteemed  the  most  efficient  remedy 
known  against  dysentery. 

The  violets  are  exceedingly  beautiful,  and  often  very  fragrant  plants,  well  wor- 
thy on  those  accounts  of  cultivation;  but,  excepting  as  delicate  chemical  tests  for 
acids  and  alkalies,  they  are  seldom  applied  to  any  economical  advantage.  The 
Heart’s-ease,  Viola  tricolor,  was  once  esteemed  efficacious  in  the  cure  of  cutaneous 
disorders.  This  plant,  when  bruised,  smells  like  peach-kernels;  and  hence,  pro- 
bably, it  contains  prussic  acid : the  same  odour  is  also  communicated  to  water  in 
which  it  has  been  distilled. 

(3574.)  Droseracejs.  The  Sundew  and  its  allies  are  delicate  herbaceous 
plants,  only  two  being  in  anywise  suffrutricose,  and  often  glandular.  The  leaves 
are  alternate,  frequently  crowded  at  the  base  of  the  stalk,  (except  in  Dionaa,)  cir- 
cinnate  in  vernation,  and  exstipulate  or  furnished  with  stipulary  hairs.  The  inflo- 
rescence is  terminal,  the  peduncle  gyrate  when  young,  often  1 -flowered,  or  in  unila- 
teral racemes.  The  flowers  are  regular  and  united,  and  in  colourblue,  purple,  yellow, 
white,  or  tinged  with  red.  The  bructeae  are  abortive  or  small,  seldom  foliaceous. 

The  calyx  is  formed  of  five  equal  sepals,  permanent  and  imbricate  in  aestivation. 
The  petals  are  5,  discrete,  or,  as  in  Romanzowia,  connate,  exserted  alternately  with 
the  sepals,  and  usually  marcescent.  The  stamina  are  persistent  and  marcescent, 
like  the  corolla ; free,  und  either  equal  in  number  to  the  petals  and  alternate  with 


D ROSE RACE* CIST  ACE*. 


801 


them,  or  2 - 3 - 4 times  as  many.  The  anthers  are  2-celled,  erect  and  dehiscent 
by  chinks,  seldom  by  terminal  pores,  as  in  Byblis  and  Roridula.  The  germen  is 
sessile,  formed  of  3-5  connate  carpels,  with  discrete  or  connate  styles,  cleft  or 
branched,  and  many-ovuled  parietal  placentae.  The  fruit  is  capsular,  1 -celled,  or 
subtrilocular,  rarely  3-celled ; 3-5  valved  with  introflexed  margins,  dehiscent 
from  the  apex,  and  bearing  the  seeds  on  median  placentae,  or  at  their  base; 
hence  the  seeds  are  disposed  in  two  rows  along  the  middle  nerve  of  each  valve,  or 
crowded  together  at  the  bottom  of  the  capsule ; and  they  are  either  naked  or  co- 
vered with  a thin  follicular  arillus.  The  albumen  is  cartilaginous  or  fleshy,  the 
embryo  straight,  erect  in  the  axis  of  the  albumen,  slender,  with  thickish  cotyle- 
dons, and  the  radicle  obtuse  and  turned  towards  the  hilum. 

(3575.)  Hence,  differentially  considered,  the  Droseracece  are  circinnate  Cis- 
tian<z,  with  definite  stamens,  styles  distinct,  or  but  slightly  connate,  and  the  em- 
bryo erect  and  straight. 

(3576.)  The  Droseracea.  are  bog-plants,  mostly  of  a curious  and  elegant  ap- 
pearance, and  remarkable  for  the  glands  and  numerous  hairs  with  which,  except- 
ing Parnassia,  they  all  are  furnished.  The  mechanical  contrivance  by  which  the 
irritable  leaves  of  Dionaa  are  enabled  to  catch  flies  and  other  small  animals  has 
rendered  this  plant  familiar  to  most  persons;  and  the  little  Drosera,  though  less 
irritable,  greatly  resemble  it.  Parnassia  is  likewise  a very  interesting  plant,  from 
the  gradual  development  of  its  stamens  taking  place  at  notable  epochs,  of  which  a 
good  account  has  been  published  by  Mr.  Baxter,  of  the  Oxford  Physic  Garden, 
in  his  “ Flora  Picta.”  Drosera  communis,  a native  of  Brazil,  is  said  by  M.  St. 
Hilaire  to  be  poisonous  to  sheep,  and  our  indigenous  species  have  also  been  said 
to  be  deleterious  to  cattle ; but  if  so,  it  must  rather  depend  upon  the  ova  of  the 
fluke  (Hydra  hydatula,)  being  deposited  upon  them  than  to  their  intrinsic  pro- 
perties, for  they  are  very  slightly  acid,  and  their  acridity  is  scarcely  perceptible. 

(3577 ,)  Aldrovamla  vesiculosa  is  remarkable  for  being  provided  with  numerous 
tufts  of  air-bladders,  by  which  it  is  buoyed  up  in  the  water  in  which  it  floats ; a 
similar  economy  exists  in  Utricularia,  a plant  hereafter  to  be  mentioned. 

(3578.)  Cistace*.  The  Rock -roses  and  their  allies  are  shrubs,  undershrubs, 
or  herbaceous  plants,  with  impunctate,  simple,  usually  entire,  sometimes  toothed 
leaves,  alternate  or  opposite,  petiolate,  and  mostly  furnished  with  free  marces- 
cent  orfoliaceous  stipules.  The  inflorescence  is  either  terminal  and  solitary,  or 
in  unilateral  racemes  (scorpioid  cymes?)  and  the  pedicles  bibracteate.  The 
leaves  and  branches  are  often  covered  with  viscid  secretions  ; the  blossoms  resemble 
the  rose,  are  very  fugacious,  lasting  only  for  a day,  and  are  of  various  hues,  such  as 

white,  yellow,  red  and  purple,  the  claws  being  mostly  of  a different  colour  from 
the  limbs. 

The  calyx  is  formed  of  5 permanent  sepals,  continuous  with  the  pedicle,  and 
usually  unequal,  the  2 exterior  being  for  the  most  part  much  smaller  than  the 
3 interior  ones,  and  often  nearly  wanting.  The  aestivation  of  the  larger  sepals  is 
contorted.  The  petals  are  5,  crumpled  and  twisted  in  aestivation,  but  in  a contrary 
direction  to  the  sepals,  i.  e.  to  the  left.  The  toms  is  obsolete.  The  stamens  in- 
definite, the  filaments  free  ; the  anthers  innate,  ovate,  2-celled,  and  dehiscent 
longitudinally  by  chinks.  The  germen  is  free,  formed  of  3-5  connate  carpels,  1 or 
many  celled,  with  parietal  placentae  in  the  axes  of  tiie  valves;  the  style  is  terminal 
and  the  stigmata  simple. 
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The  fruit  is  capsular,  3-5,  rarely  10-valved,  each  valve  bearing  a parietal  placenta 
on  its  median  line,  which  sometimes  jut  out,  forming  more  or  less  complete  disse- 
piments, and  render  the  capsules  more  or  less  completely  1-or  many-celled.  The 
seeds  are  numerous  and  small,  truly  parietal  in  their  placentation,  but  often  appa- 
rently central  or  subcentral.  The  albumen  is  mealy,  the  embryo  curved  or  spiral, 
in  the  midst  of  the  albumen,  inverted,  with  the  radicle  abhilose,  but  by  its  curva- 
ture directed  towards  the  hilum  ; the  cotyledons  are  entire  and  foliaceous  in  ger- 
mination. 

(3579.)  Hence,  the  Cistacece,  differentially  considered,  are  impunctate  Cis- 
tianm,  with  a contorted  aestivation,  indefinite  stamens,  one-celled  or  spuriously 
many-celled  capsules,  exarillate  seeds,  mealy  albumen,  and  inverted  spiral  or 
curved  embryos. 

(3580.)  This  is  a small  type,  including  only  4 known  genera.  They  are  more 
ornamental  than  useful  plants;  all  of  them  innocuous,  but  none  possessed  of  any 
very  remarkable  properties.  The  gum-resin  called  Ladanum  is  procured  from  several 
species  of  Cistus,  as  C.  Lallan  ferns,  Creticns,  Ledon , laurifolius,  and  others.  Its 
name,  Ladanum,  is  derived  from  the  Arabic  term  Ledon,  and  formerly  this  sub- 
stance was  much  esteemed  as  a stimulant  and  emmenagogue ; it  has  also  been 
recommended  in  chronic  catarrh  ; but  it  is  now  little  used,  excepting  as  an  ingre- 
dient in  a warm  plaster,  and  for  fumigations.  Ladanum  is  collected  either  by 
beating  the  plants  with  leathern  thongs,  or  harrowing  them  with  instruments  resem- 
bling rakes,  to  which  the  thongs  are  attached,  and  to  which  the  exudations  ad- 
here, and  are  subsequently  scraped  off.  Dioscorides  tells  us  that  in  his  time  it 
was  collected  by  goats,  who,  when  suffered  to  browze  on  the  plants,  brought  home 
a considerable  quantity  of  the  gum-resin  sticking  to  their  beards,  which  the  pea- 
sants scraped  off  with  a kind  of  comb  made  for  that  purpose. 

(3581.)  Bixace.®.  Bixaand  its  typical  allies  are  trees  or  shrubs,  often  glabrous, 
with  alternate  simple  entire  leaves,  usually  pellucido-punctate,  and  furnished  with 
caducous  stipules.  The  inflorescence  is  axillary,  solitary,  or  congested,  and  the 
flowers  are  regular  and  united. 

The  calyx  is  free,  4-8  sepaled,  either  free  or  connate  at  the  base,  and  imbricate 
in  aestivation.  The  petals  are  5,  like  the  sepals,  or  sometimes  wanting.  The  sta- 
mina are  indefinite,  exserted  either  from  the  receptacle  or  from>  a disk  that  lines 
the  bottom  of  the  calyx ; the  filaments  are  free,  and  the  anthers  2-celled.  The 
germen  is  superior,  sessile,  1-celled,  with  2-7  simple  many-ovuled  parietal  pla- 
centae, and  a single  style,  either  undivided  or  2-4  cleft  at  the  apex. 

The  fruit  is  capsular  or  baccate,  1-2  celled,  and  many  seeded.  The  seeds  at- 
tached to  parietal  placenta,  and  enveloped  in  a fleshy  membrane.  The  albumen 
is  fleshy  or  very  thin  ; the  embryo  included,  nearly  straight  or  curved;  the  radicle 
pointing  towards  the  hilum,  and  the  cotyledons  leafy. 

(3582.)  Hence,  selecting  the  chief  differential  characters,  the  Bixacem  are  gla- 
brous or  pellucido-punctate  Cisti/icc,  with  indefinite  stamens,  2-7  parietal  placenta, 
single  style,  erect  embryo,  and  seeds  enveloped  in  pulp,  or  included  in  an  arillus. 

(3583.)  Half  the  genera  in  this  small  type  are  destitute  of  petals.  In  habit 
they  closely  resemble  the  Flacourtiacm,  which  follow,  and  show  even  some  simi- 
litude to  the  Malvaccic  of  a succeeding  section.  In  their  fruit,  however,  they 
approach  nearer  to  the  Cistaceae  than  to  any  other  group.  They  are  not  remark- 
able either  for  beauty  or  utility.  Arnotto,  a well-known  dye  and  pigment,  is  pre- 
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pared  from  the  red  pulpy  matter  that  surrounds  the  seeds  of  Bixa  Orellana.  By 
the  Spaniards  this  drug  is  used  extensively  to  heighten  the  flavour  and  impart  a 
rich  colour  to  their  soups  and  chocolates,  and  it  is  also  much  used  both  in  Hol- 
land and  England  to  give  a fine  red  colour  to  cheese.  The  bark  of  this  tree 
makes  good  ropes  for  common  purposes,  which  are  useful  in  the  West  Indian 
plantations ; and  pieces  of  the  wood  are  employed  by  the  Indians  to  procure  fire 
by  friction. 

(3584.)  Lcctia  Guidonia,  the  rod-wood  of  Jamaica,  yields  a serviceable  timber 
for  building,  and  the  bark  of  the  Ludia.  is  said  to  be  possessed  of  emetic  powers. 
It  is  caducous ; and  hence  the  plant  has  received  the  name  of  Barkless  wood,  the 
Bois  sans  ecorce  of  the  French  colonists. 

(3585.)  F lacourtiace.se.  Flacourtia  and  its  typical  associates  are  equatorial 
shrubs  or  small  trees,  with  alternate,  exstipulate,  simple,  penninerved  leaves, 
shortly  petiolated,  often  entire  and  coriaceous ; the  inflorescence  is  axillary,  soli- 
tary or  congested,  and  the  flowers  are  regular  and  usually  united,  but  sometimes 
separate  by  abortion.  The  calyx  is  formed  of  4-7  sepals,  slightly  coalescent  at 
the  base.  The  petals  equal  in  number  to  the  sepals,  and  exserted  alternately  with 
them,  very  rarely  absent.  The  stamens  are  equal  to  the  petals  in  number,  or  two- 
fold, or  some  multiple  thereof;  and  occasionally  changed  into  nectariferous 
scales.  The  filaments  are  free,  and  the  anthers  2-celled.  The  germen  is  free, 
roundish,  sessile,  or  shortly  stalked,  1-celled,  with  2-9  parietal  branched  placentae, 
many  ovules  ; style  absent  or  filiform,  and  stigmata  simple,  equal  in  number  to  the 
valves  of  the  ovary,  and  more  or  less  distinct. 

The  fruit  is  1-celled,  and  either  baccate  and  indehiscent,  or  capsular,  4-5 
valved,  and  filled  with  a soft  pulp.  The  seeds  are  few,  thick,  usually  invested 
with  a pellicle  formed  by  the  withered  pulp,  attached  irregularly  to  the  branched 
placentae,  and  not  disposed  in  longitudinal  series,  as  in  the  FiolacetE  and  Passijlo- 
rucew.  The  albumen  is  fleshy  and  suboleose.  The  embryo  straight  and  slender, 
with  the  radicle  turned  towards  the  hilurn,  and  the  cotyledons  flat,  oval,  and  leafy. 

(3586.)  Hence,  selecting  the  chief  differential  characters,  the  Flacourtiaceiz 
are  a -or  apo-petalous  CistiantB,  with  exstipulate  leaves,  definite  connate  sepals, 
parietal  branched  placentas,  straight  embryo,  and  fleshy  or  suboleose  albumen. 

(3587.)  The  genera  here  associated  are  distributable  into  two  subtypes,  called, 
from  Flacourtia  and  Erythrospermum , the  Flacowrtida.  and  Erythrospermidte. 

(3588.)  In  the  FlacourtidteXha  flowers  are  apetalous  ; 

(3589.)  And  in  the  Erythrospermidtz  the  corolla  is  present. 

(3590.)  Fla  court  ibm-  Ryan  as  a and  Putrisiu  differ,  by  having  united  flowers, 
from  Flacourtia , Roumea,  and  Stigmarota,  in  which,  from  abortion,  they  are 
separated.  F wo  subtypical  districts  have  hence  been  formed,  the  first  of  which 
has  been  called  Patrisia,  and  the  second  Flacourtia :. 

(3591.)  Flucourtiu  Ramontchi  is  the  Madagascar  plum,  so  called  from  the 
resemblance  of  its  fruit  to  ordinary  prunes.  The  fruit  of  other  species,  such  as 
F.  sapida,  inermis,  sepiara,  cataphracta,  <fcc.  are  also  eatable,  and  the  young  shoots 
of  the  latter,  which  have  an  astringent  bitter  taste,  are  esteemed  as  a good  stoma- 
chic medicine. 

(3592.)  Erytiirospermidje.  Like  the  preceding  subtype  this  is  distribu- 
table into  two  districts,  in  one  of  which  the  genera  with  united  flowers,  viz.  Kig- 
geluriu,  Melicytus,  and  Hydnocarpus,  are  included,  while  the  latter,  in  which  they 
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are  united,  contains  only  the  genus  Erythrospermum.  By  De  Candolle  the  first 
of  these  groups  is  called  Kiggelarietz,  and  the  second  Erythrospermea. 

(3593.)  Hydnocarpus  incbrians  is  the  only  species  of  note  in  this  group  ; it  is 
a poisonous  plant ; and  its  berries,  when  eaten,  occasion  giddiness,  and  dangerous 
intoxication.  It  is  a native  of  Ceylon,  and  its  fruit  is  greedily  devoured  by  fish, 
but  it  is  found  that  when  thus  captured  their  flesh  is  not  wholesome,  as  it  occa- 
sions vomiting  and  other  untoward  symptoms. 

(3594.)  Marco ravx aces:.  Marcgravia,  Antholoma,  Norantea,  and  Ruyschia, 
which  form  this  type,  are  shrubs,  with  usually  scandent  or  scrambling  stems,  and 
alternate  simple,  entire,  exstipulate  leaves.  The  inflorescence  is  umbellate  or 
spicate,  the  peduncles  either  ebracteate,  or  furnished  with  simple  or  cucullate 
bracteae  ; and  the  flowers  are  regular  and  united. 

The  sepals  (2-7)  are  ovate,  usually  coriaceous,  and  imbricate  in  aestivation.  The 
petals  are  sometimes  free  and  sometimes  connate,  forming  a calyptra,  which  is 
either  entire  or  jagged  at  the  apex ; and  the  petals,  when  free,  are  circumscissile, 
and  caducous  after  expansion.  The  stamina  are  either  definite  or  indefinite,  and 
exserted  either  from  the  receptacle  or  from  an  hypogynous  membrane  formed  by 
the  union  of  their  bases  (?).  The  filaments  are  dilated  below,  the  anthers  elon- 
gated, innate,  and  dehiscent  inwards.  The  germen  is  free,  superior,  often  fur- 
rowed, 1 -celled,  or  subplurilocular  by  means  of  very  thin  dissepiments,  and  the 
ovules  numerous.  Style  1 , variable  in  length,  and  the  stigmata  simple  or  capi- 
tate. 

The  fruit  is  a coriaceous  capsule,  for  the  most  part  roundish,  many-valved  and 
scarcely  dehiscent,  with  incomplete  seminiferous  dissepiments  springing  from  the 
middle  of  the  valves,  and  meeting  at  the  base  and  apex,  but  not  produced  to  the 
axis  in  the  centre,  so  that  the  fruit  is  subplurilocular,  or  rather  unilocular,  with 
subparietal  placentae.  The  seeds  are  indefinite,  very  small,  and  enveloped  in  pulp. 
The  form  and  position  of  the  embryo  are  as  yet  unknown. 

(3595.)  Selecting  the  chief  differential  characters,  the  Marcgraviaceee  are  syn- 
or  apo-petalous  Cistiana. , with  mostly  indefinite  stamens,  a coriaceous  many-valved 
capsule,  subparietal  placentae,  and  minute  indefinite  seeds  enveloped  in  pulp. 

(3596.)  Small  as  is  this  type  it  is  divided  into  two  subtypical  groups  or  dis- 
tricts, the  Marcgraviea  or  Marcgravidtt , and  Norantea  or  Nor  antidie. 

(3597.)  In  the  first,  containing  Marcgravia  and  Antholoma,  the  corolla  is 
calyptriform,  and  the  stamina  obviously  exserted  from  the  receptacle. 

(3598.)  While  in  the  second,  including  Norantea  and  Antholoma,  the  five 
petals  are  free,  and  the  stamens  so  closely  pressed  upon  the  corolla  that  they  ap- 
pear to  be  exserted  from  it. 

(3599.)  The  Marcgravia.  and  Norantea:  are  very  remarkable  plants,  handsome 
climbers,  with  curious  pitcher  or  hood  shaped  bractea?,  something  resembling  the 
vessels  formed  by  the  metamorphosed  leaves  and  leaf-stalks  of  Cephalotus  and 
Nepenthes;  and  on  the  same  plan  as  the  extraordinary  trap  appendages  of  Dionaa 
and  Drosera.  Of  the  properties  of  these  plants  there  is  at  present  nothing  known, 
and  even  their  station  is  debateable ; for  the  synpetalous  circumscissile  corolla;  of 
the  first  subtype,  with  their  innate  anthers  and  alternate  leaves,  would  approach 
them  to  the  Ebenacea;  of  the  Syrmgales,  while  the  subparietal  mode  of  placen- 
tation,  and  the  number  and  disposition  of  the  seeds,  would  associate  them  with 
the  Cistina,  and  in  habit  they  agree  with  the  Cl  it  si  a of  the  present  section,  being 
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often  climbing  subparasitic  plants,  sending  out  roots  from  their  nodi  in  search  of 
food. 

(3600.)  Tamaricaceje.  The  Tamarisk,  and  its  allies,  Myricaria  and  Holo- 
lachna,  which  form  this  type,  are  shrubs  or  perennial  sufl'ruticose  plants,  with 
rod-like  branches,  small,  entire,  alternate,  scale-like  leaves,  usually  glaucous, 
sometimes  subimbricate  and  dotted  or  diaphanous  at  the  apex,  and  destitute  of 
stipules.  The  inflorescence  is  spic.ate  or  racemose,  and  the  flowers  regular  and 
united. 

The  calyx  is  synsepalous,  4-5-parted,  persistent,  and  imbricate  in  asstivation. 
The  petals  are  exserted  from  the  base  of  the  calyx,  equal  in  number  to  the  sepals, 
alternate  with  them,  and  also  imbricate  in  aestivation.  The  stamens  are  either 
equal  in  number  to  the  petals  or  twice  as  many,  the  filaments  are  free  or  mona- 
delphous,  and  the  anthers  2-celled,  and  dehiscent  longitudinally  by  chinks.  The 
germen  is  superior,  free,  pyramidal  and  trigonal,  the  style  short,  and  the  stig- 
mata three. 

The  fruit  is  capsular,  3-valved,  3-cornered,  1-celled,  and  many-seeded.  The 
placenta®  are  3,  and  situated  either  at  the  base  of  the  ovary  or  along  the  middle 
of  the  valves.  The  seeds,  mostly  indefinite,  are  erect  or  ascending,  oblong,  com- 
pressed, comose  at  the  apex,  and  exalbuminous.  The  embryo  is  straight  and 
small,  the  radicle  inferior,  and  the  cotyledons  oblong  and  plano-convex. 

(3601.)  Hence,  differentially  considered,  the  Tamaricaceae  are  exstipulate 
shrubby  Cistiante,  with  definite  stamens,  parieto-basal  placentae,  and  comose  ex- 
albuminous  seeds. 

(3602.)  The  Tamarisks,  all  formerly  included  in  a single  genus,  are  inno- 
cuous plants,  more  or  less  bitter  and  astringent,  but  most  remarkable  for  affording 
a large  quantity  of  fixed  salts,  especially  sulphate  of  soda,  which  may  be  collected 
by  burning  the  leaves  and  branches  and  washing  the  ashes.  T.  Gallica  and 
Africana  are  considered  slightly  tonic,  and  the  root  of  Myricaria  Germanica  has 
been  recommended  as  a useful  diuretic.  Ehrenberg  states  that  it  is  a variety  of 
Tamarix  Gallica,  which  produces  that  peculiar  saccharine  and  gummy  matter 
known  as  the  manna  of  Sinai. 

(.3603.)  The  affinities  of  this  type  are,  like  those  of  the  preceding,  somewhat 
questionable.  De  Candolle  places  it  among  the  calyciflorous  Myrtosae,  but  the 
stamens  are  surely  not  perigynous,  and  when  Reaumuria  and  Fouquiera  were  asso- 
ciated with  Tamarix,  they  were  collectively  approximated  to  the  Portulaceae  of  the 
Crassulina,  and  hence  to  the  following  types,  between  which  and  their  old  asso- 
ciates an  analogy  exists,  as  indicated  by  their  relative  positions  in  the  ascending 
and  descending  scales  of  these  two  coincident  suborders.  Another  connexion 
has  also  been  pointed  out  between  them  and  the  Lythraceee  and  Onagracea,  one 
small  type  of  which,  viz.  the  once  aberrant  Elatinacea,  included  among  the 
Salicarim  by  Bartling,  has  been  removed  from  the  OnagrintB,  and  now  follows  the 
Tamaricaceae  as  the  primary  group  of  the  succeeding  section. 

DIANTHINiE. 

(3604.)  This  section  is  equivalent  to  the  Caryophyllea  of  Jussieu,  now  dis- 
tributed into  two  or  three  types  or  small  modern  orders,  which,  although  suffi- 
ciently distinct  as  types,  appears  still  to  be  advisedly  associated  together  in  one 
common  and  more  general  group,  which,  as  the  old  name  seems  to  refer  to  the 
clove  rather  than  to  the  clove  gilly-flower,  had  perhaps,  to  avoid  confusion,  bet- 
ter be  changed  to  Dianthina:,  from  Diunthus,  the  carnation. 
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(3605.)  The  Dianthinjj,  collectively  considered,  are  a-  or  apopetalous  bypo- 
gynous  dicotyledons  or  Rhxadosw,  with  shrubby  or  herbaceous  stems,  opposite, 
entire,  exstipulate  leaves,  imbricate  sepals  and  petals,  undivided  germen,  central 
placentas,  seeds  numerous,  rarely  exallniminous,  albumen  when  present  mealy,  and 


Lychnis  grandiflora. 

c.  Entire  plant. 

(а)  Flower  before  expansion,  to  shew  the 
aestivation  of  the  sepals  and  the  petals. 

(б)  A petal  with  its  stamen. 

(c)  Flower  deprived  of  calyx  and  corolla, 
to  shew  the  germen,  styles,  and  stamens. 

(d)  Fruit,  included  in  the  persistent  calyx. 

(e)  Capsule  divested  of  the  calyx. 

(/)  Transverse  section,  to  shew  the  central 
placenta  and  many  seeds. 

( g ) A seed  detached. 

(A)  Section  of  ditto,  to  shew  the  curved 
embryo  coiled  round  the  albumen. 


(3606.)  Two  types  are  included  in  this  suborder,  which,  from  Elatine  and 
Dianthus , are  called  the  Elatinacea  and  Dianthacece  ; the  latter  is  again  divisible 
into  two  subtypes,  so  that  sometimes  three  distinct  types  are  enumerated. 

(3607.)  ElatinacejE.  Bergia,  Elatine,  and  Merimia,  which  together  form 
this  type,  are  annual  herbaceous  plants,  with  rooting  fistulous  stems  and  opposite 
exstipulate  leaves.  The  inflorescence  is  axillary,  solitary  or  crowded,  and  the 
flowers  are  regular  and  united. 

The  sepals  (3-5)  are  discrete  or  slightly  connate  at  the  base,  the  petals  hypo- 
gynous,  alternate  with  the  sepals,  anil  equal  to  them  in  number.  The  stamina 
usually  twice  as  many  as  the  petals ; the  germen  superior  and  free,  formed  of  3-5 
connate  carpels,  3-5-celled,  with  central  multiovulate  placentae,  and  the  styles  as 
many  as  the  cells  of  the  ovary,  and  the  stigmata  capitate. 

The  fruit  is  a 3-5-celled  capsule,  the  valves  being  alternate  with  the  septa,  and 
the  edges  introflexed : the  dissepiments  usually  adhere  to  the  central  axis,  but  in 
Merimia  they  adhere  to  the  valves  and  sepnrate  from  the  axis.  The  placentae  are 
truly  central,  and  often  form  an  axial  column.  The  seeds  are  numerous  and 
exalbuminous;  the  embryo  straight,  and  the  radicle  turned  towards  the  hilum. 

(3608.)  Hence,  differentially  considered,  the  Elatinacea  are  exalbuminous 
Di  ant /lines,  with  introflexed  capsular  valves  and  capitate  stigmata. 

(3609.)  The  Elatinacea;  are  homely  weeds  with  insignificant  flowers,  abound- 
ing in  marshes  and  waste  places  : as  far  as  at  present  known  they  are  innocuous, 


the  embryo  mostly  curved. 
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but  not  possessed  of  any  important  economical  or  medicinal  properties.  Besides 
their  general  affinity  to  the  Cistinae,  they  agree  with  the  Hypericacea:  in  having 
receptacles  for  resinous  secretions. 

(3610.)  Dianthace*  or  ( Caryophyllea- ).  Dianthus,  and  its  typical  associates, 
are  herbaceous  or  suil'ruticose  plants,  with  tumid  nodi,  and  often  fistulous  inter- 
nodia,  opposite  entire  leaves,  frequently  connate  at  the  base,  and  destitute  of 
stipulae.  The  inflorescence  is  terminal,  either  solitary  or  cymose,  and  the  flowers 
are  united,  and  for  the  most  part  symmetrical. 

The  sepals  (4-5)  are  continuous  with  the  pedicle,  in  one  subtype  free,  in  the 
other  distinct ; persistent  and  imbricate  in  aestivation.  The  petals  (sometimes 
absent)  are  equal  in  number  to  the  sepals,  alternate  with  them,  unguiculate  and 
exserted  from  an  elevated  torus  or  pedicle  of  the  ovarium,  and  mostly  with 
nectareous  scales  in  the  faux.  The  stamens  are  twice  as  many  as  the  petals,  and 
exserted  with  them  from  the  stipitiform  torus.  The  filaments  are  subulate, 
sometimes  free  and  sometimes  monadelphous ; and  the  anthers  innate,  2-celled, 
and  dehiscent  longitudinally  by  chinks.  The  germen  is  free  and  stipitate,  simple, 
ovate  or  oblong,  2-5-valved,  1 or  more  celled  and  many-ovuled,  and  crowned  by 
2-5  stigmatic  styles,  filiform  or  clavate,  discrete  from  the  apex  of  the  germen,  and 
papillose  internally. 

1 he  fruit  is  capsular,  2-5-valved,  with  the  valves  united  at  the  base,  and  dehis- 
cent longitudinally  at  the  apex  ; 1 -celled  with  free  central  placentae,  or2-5-celled 
or  submultilocular,  the  dissepiments  proceeding  from  the  valves  more  or  less 
completely  to  the  axis.  The  seeds  are  numerous,  indefinite,  rarely  definite,  and 
arranged  in  double  rows  along  the  central  trophosperms.  The  albumen  is  meal}-, 
and  the  embryo  curved  round  it  with  the  radicle  pointing  towards  the  hilum. 

(3611.)  Hence,  differentially  considered,  the  Dianthacece  are  albuminous 
Dianthim e,  with  central  placentae,  a curved  embryo,  and  filiform  stigmata. 

(3612.)  The  genera  here  associated  are  distributable  into  two  subtypes,  which, 
from  Silene  and  A/sine,  are  called  the  Silenida:  and  Alsinida. 

(3613.)  In  the  Silenidoe  the  sepals  are  connate,  forming  a cylindrical  tube,  the 
torus  is  columnar  and  distinct  from  the  calyx,  and  the  germen  is  1-  or  more 
celled. 

(3614.)  IV  hile  in  the  Alsinida  the  sepals  are  distinct  or  very  slightly  connate, 
not  tubular,  the  torus  not  columnar,  and  adherent  to  the  caly'x,  and  the  germen 
1 -celled. 

(3615.)  1 his  is  a group  of  wholly  innocuous  plants,  in  general  both  insipid  and 
inodorous,  and  possessed  of  no  remarkable  properties.  Some  few,  as  the  clove- 
gill}  flower,  are  lragrant  and  aromatic,  and  are  used  in  the  manufacture  of  a grate- 
ful s}rup.  Others,  such  as  the  chick-weed,  are  nutritious  plants,  and  the  favorite 
food  of  small  animals.  The  spurry  is  said  to  form  an  excellent  fodder  for  cows ; 
in  some  places  it  is  sown  late  in  the  season  on  poor  lands  for  the  sake  of  supplying 
kine  with  green  meat,  as  it  is  said  to  enrich  the  milk  and  increase  the  quantity  of 
butter.  Von  lhaers  affirms  that  the  Spergula  arvensis  is  the  most  nourishing  lor 
its  bulk  of  all  fodder.  Hens  eat  it  greedily,  and  it  is  supposed  to  favor  their 
laying  a greater  number  oi  eggs  than  they  do  under  ordinary  circumstances. 

Saponariu  l uccana  is  the  cow-herb,  so  much  esteemed  by  Continental  dairymen 
lor  increasing  the  lacteal  secretion  in  their  beasts.  The  Saponaria  officinalis, 
(jypsophilu  Strut/iium,  and  some  species  of  Lychnis,  have  long  been  noted  fur 
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their  soapy  properties,  and  are  occasionally  used  in  washing.  Arenaria  peploides, 
which  grows  on  the  sea  shores  in  most  parts  of  Europe,  although  neglected  in 
temperate  latitudes,  becomes  esteemed  as  an  esculent  vegetable  in  more  northern 
regions.  In  Iceland  it  is  collected  with  care,  and  when  fermented  affords  a 
wholesome  and  nutritious  food.  The  young  shoots  of  Silene  inflate  form  a very 
delicate  vegetable,  which  might  be  substituted  for  green-peas  or  asparagus,  as 
they  have  something  the  taste  of  both  : it  is  therefore  a plant  well  deserving  cul- 
tivation. 

The  root  of  Silene  Virginica  is  said  to  be  possessed  of  anthelmintic  powers,  and 
is  used  in  North  America  as  a vermifuge. 

(3610.)  Most  of  the  Dianthacea.  are  pretty  but  humble  weeds,  and  some  have 
very  homely  inconspicuous  blossoms ; but,  on  the  other  hand,  there  are  several 
that  are  splendid,  such  as  the  Dianthi,  the  very  name  of  which  asserts  them  to 
be  flowers  fit  for  Jupiter;  and  some  of  the  Lyclmides  are  scarcely  to  be  surpassed 
in  beauty. 

The  numerous  sorts  of  carnations  and  clove-pinks,  known  to  florists  as  Picotees, 
Bizarres,  and  Flakes,  are  all  of  them  varieties  of  Dianthus  Caryophyltus ; and 
the  sweetwilliams,  sweetjohns,  Deptford,  and  other  pinks,  are  well-established 
favorites,  which  maintain  their  rank  in  almost  every  garden,  notwithstanding  the 
continued  immigration  of  more  shewy  foreigners. 

GRUINiE  OR  GERANINyE. 

(3617.)  Much  difference  of  opinion  exists  as  to  the  affinity  of  the  types  in- 
cluded in  this  section.  For  some  systematists,  as  Auguste  de  St.  Hilaire  and 
Richard,  esteem  their  connexion  to  be  so  intimate  as  not  even  to  justify  their 
typical  separation,  while  others,  as  De  Candolle  and  Bartling,  not  only  divide 
them  into  several  orders,  but  station  these  groups  at  a distance  from  each  other. 
An  intermediate  course  appears  to  be  the  most  advisable  ; for,  although  sufficient 
differences  exist  to  warrant  their  special  segregation,  their  general  similitude  is 
so  great  as  to  demand  their  association  in  one  common  section. 

(3618.)  Collectively  considered,  the  Gp.uin.e  are  herbaceous  or  suffruticose 
Rhxadosce,  with  impunctate  leaves,  imbricate  sepals,  imbricate  or  contorted 
petals,  definite  stamens,  aggregate  or  connate  carpels,  axial  placentae,  and  definite 
seeds. 

(3619.)  The  types  included  in  this  section  are  five  in  number,  and,  from  their 
normal  genera,  Limon,  Oicalis,  Balsamina,  Tropxolum,  and  Geranium,  they 
have  been  called  the  Linaccce,  Ojcalidaceee,  Balsaminacee , Tropceulacex,  and 
Geraniacei e.  The  common  collective  name  is  a modification  of  the  Linnean 
term  Gruinales,  which  order  contained  many  of  the  plants  referred  to  in  the  pre- 
sent section. 

(3620.)  Lin  ace/e.  The  Flax,  and  its  typical  associate  Radiola,  are  herbaceous 
or  sulfruticose  plants,  with  simple  entire  leaves,  usually  alternate  and  exstipu- 
late,  but  sometimes  with  basal  glands.  The  inflorescence  is  terminal,  in  race- 
mose corymbs  or  panicles;  the  flowers  are  regular  and  united,  either  blue,  white, 
or  yellow,  and  very  fugacious. 

The  calyx  consists  of  5 (rarely  3-4)  sepals,  slightly  connate  at  the  base,  con- 
tinuous with  the  peduncle,  imbricate  in  aestivation,  and  persistent.  The  petals, 
equal  in  number  to  the  sepals,  are  alternate  with  them,  unguiculale,  and  con- 


GltUIN.E  OR  GERANINiE LIN  ACEJE. 


809 


torted  in  aestivation.  The  stamens  are  equal  to  the  petals  in  number,  and  alter- 
nate with  them,  slightly  monadelphous,  with  a tooth  or  abortive  filament  between 
each,  and  hence  opposite  the  petals.  The  anthers  are  ovate  and  innate,  2 celled, 


a.  Oxalis  violacea.  (a)  Stamens  and  pistils,  the  calyx  arid  corolla 
beinc  removed.  ( b ) One  of  the  sepals.  ( c ) The  pistil.  (d)  One 
of  the  5 carpels  cut  lengthwise,  to  shew  the  pendent  ovules.  (e)  The 
entire  fruit.  (/)  Transverse  section.  (g)  A seed.  (h)  Longi- 
tudinal section,  to  shew  the  embryo. 

b.  Liman  trigynum.  (a)  Calyx,  stamens,  and  pistils,  the  corolla 
being  removed.  (5)  The  germen,  styles,  and  stigmata.  (c)  The 
fruit?  (d)  Transverse  section  of  ditto,  (e)  A seed,  (g)  Transverse 
section  of  ditto.  (/)  The  embryo. 

c.  Geranium  pratense.  (a)  A flower,  the  corolla  having  been  re- 
moved to  shew  the  sepals,  stamina,  and  pistil.  (b)  The  pistil. 

(e)  The  fruit.  (d)  The  fruit  with  the  carpels  separating  at  the  base 
by  the  elastic  styles  from  the  indurated  axis. 

(e)  A seed.  (/)  The  embryo,  (g)  Transverse  section  of  the  same. 

and  dehiscent  longitudinally  by  chinks.  The  germen  is  subglobose,  with  as 
many  cells  as  there  are  sepals  (rarely  fewer).  The  styles  5-3,  equal  in  number 
to  the  cells,  distinct  and  filiform,  and  the  stigmata  capitate. 

The  capsule  is  subglobose,  usually  acuminate  and  crowned  with  the  persistent 
bases  of  the  styles,  5-  (rarely  3)  celled,  each  carpel  having  its  edges  induplicate, 
and  bearing  on  its  median  line  an  incomplete  dissepiment,  so  that  each  cell  is 
imperfectly  divided  into  two,  each  of  which  compartments  contains  a single  seed. 
The  seeds  are  ovate,  compressed,  inverted,  and  shining.  The  albumen  absent  or 
very  spare,  its  place  being  supplied  by  the  tumid  endopleuve.  The  embryo 
is  straight,  flat,  fleshy,  and  oily ; the  radicle  turned  towards  the  hilum,  and  the 
cotyledons  elliptical. 
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(3621.)  Hence,  differentially  considered,  the  Linacea;  are  exstipulate  Gera- 
nincB , with  symmetrical  flowers,  submonadelphous  stamens,  connate  carpels, 
capitate  stigmata,  subsolitary  pendulous  seeds,  and  little  or  no  albumen. 

(3622.)  These  are  innocuous  plants,  remarkable  for  the  beauty  of  their 
flow'ers,  but  still  more  celebrated  for  the  value  of  the  fibre,  which,  when  duly  pre- 
pared, forms  the  flax  of  commerce,  whence  linen  is  made.  Several  species  of 
Linum  afford  a tenacious  fibre,  but  none  so  valuable  as  that  of  the  L.  usitatissi- 
mum,  so  called  from  its  extreme  utility,  and  the  various  economical  purposes  to 
which  its  several  parts  are  applied.  The  fibre  of  its  stem  wdien  macerated  affords 
flax ; its  seeds  are  oleaginous,  and  from  them  linseed  oil  is  expressed ; and  the 
mark,  which  is  lteft  after  the  expression,  is  the  oil-cake  upon  which  oxen  are 
fattened.  The  seeds  also  contain  a large  quantity  of  bland  mucilage,  whence 
their  use  in  decoction  as  demulcents;  and  linseed  meal  forms  one  of  the  best 
materials  for  cataplasms. 

(3623.)  The  flax  used  in  this  country  is  chiefly  of  foreign  growth,  for,  notwith- 
standing the  rewards  held  out  by  the  legislature  to  encourage  its  domestic  culture, 
it  is  found  in  well-peopled  districts  to  be  an  unprofitable  investment,  not  only 
from  its  inferior  value  to  corn,  but  from  its  being  one  of  the  most  exhausting 
crops  that  can  be  grown,  especially  when  allowed  to  ripen  its  seeds.  Our  prin- 
cipal supplies  are  drawn  from  Russia,  the  Netherlands,  and  Prussia;  some  is 
also  brought  from  France,  Egypt,  and  even  from  New  South  Wales.  The 
annual  imports  vary  from  40  to  50,000  tons  of  flax  and  tow,  now  subject  to  the 
reduced  duty  of  one  penny  per  cwt. ; and  about  two  million  bushels  of  linseed. 
The  process  of  dressing  flax  is  considered  unwholesome,  and  the  maceration 
necessary  to  separate  the  fibres  renders  water  so  very  offensive,  that,  in  the  reigns 
of  Henry  VIII.  and  our  first  James,  acts  were  passed  to  prevent  this  process 
being  carried  on  in  any  stream  or  pond  where  cattle  drank,  under  a heavy  penalty. 
The  new  plan  of  steeping  flax  in  hot  water  with  soft  soap  is  said  to  be  a great 
improvement,  and  it  was  for  this  process  that  a secret  or  unenrolled  patent  was 
granted  about  twenty  years  ago  to  Lee,  its  inventor. 

Even  the  common  flax  is  said  to  be  slightly  aperient,  but  several  other  species 
certainly  are  so,  and  have  been  used  medicinally  as  cathartics,  such  as  L.  cathar- 
ticum  and  L.  selaginoides ; L.  aquilinum  is  esteemed  in  Chili  as  a stomachic  as 
well  as  an  aperient. 

(3624.)  Oxalidaceje.  The  wood-sorrel  (Oxulis),  and  its  typical  allies,  are 
herbaceous  or  suffruticose  (rarely  arborescent)  plants,  with  alternate,  mostly 
exstipulate,  compound  leaves,  sometimes  simple  by  abortion,  and  occasionally  but 
very  seldom  opposite  or  nearly  whorled.  The  inflorescence  is  axillary,  sertulate, 
or  racemo-paniculate,  seldom  solitary,  and  the  flowers  are  regular  and  united. 

The  calyx  consists  of  5 sepals,  free  or  slightly  coherent  at  the  base,  equal,  per- 
sistent, and  imbricate  in  aestivation.  The  petals  are  5 in  number,  deciduous, 
equal,  with  erect  ungues,  sometimes  slightly  connate  by  their  bases,  and  spirally 
contorted  in  ajstivation.  The  stamens  are  definite  (10),  with  erect  subulate 
filaments  often  monadelphous  at  the  base;  those  which  are  opposite  the  petals 
form  an  inner  series,  longer  than  those  which  are  in  the  normal  position.  The 
anthers  are  2-celled  and  innate.  The  germen  is  free,  5-angled  and  5-celled, 
formed  of  5 connate  carpels  opposed  to  the  sepals,  the  styles  5 and  distinct,  fili- 
form and  variable  in  length,  and  the  stigmata  penicilliform,  capitate,  or  subbifid. 

The  fruit  is  capsular,  rarely  baccate,  5-cornered,  5-celled,  5-10-valved,  and 
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dehiscent  longitudinally  at  the  angles.  The  seeds  are  few,  attached  to  the  axis 
or  placentae  in  the  angles  of  the  cells,  striated,  when  young  enclosed  within  a 
fleshy  integument,  often  called  an  arillus,  which  at  maturity  bursts  elastically  and 
expels  the  seeds.  The  albumen  is  subcartilaginous.  The  embryo  inverted,  the 
length  of  the  albumen,  the  radicle  long  and  superior,  and  the  cotyledons 
foliaceous.  [§  3620,  a.] 

(362d.)  Hence,  differentially  considered,  the  Oxalidacea.  are  Geranina.  with 
compound  leaves,  symmetrical  flowers,  free  or  submonadelphous  stamens,  5 con- 
nate carpels,  and  arillate  albuminous  seeds. 

(3626.)  The  immediate  affinities  of  these  plants  are  questionable  ; for,  although 
without  doubt  related  to  the  Geraniacete,  from  which  by  many  persons  they  are 
not  even  considered  as  typically  distinct,  others,  as  De  Candolle,  believe  them  to 
be  more  nearly  related  to  the  ZygophyllidiE  of  the  Rutacea,  to  which  their  com- 
pound leaves  as  well  as  other  characters  approach  them. 

(3627.)  The  Averrhoce  differ  from  the  rest  of  the  Oxalidacetz  in  their  arbores- 
cent port.  A.  Bilimbi  is  the  cucumber-tree  of  Goa,  and  is  cultivated  on  the  banks 
of  the  Ganges,  and  in  many  other  parts  of  the  East  Indies,  for  the  sake  of  its  fruit, 
which  resembles  a small  cucumber,  and  has  a grateful  acid  flavour.  A syrup  is 
made  of  the  juice,  and  a conserve  of  the  flowers,  which  are  esteemed  as  excellent 
cooling  medicines  in  fevers. 

(3628.)  A.  Carambola  is  the  Camrungo  or  Carambola  of  Hindustan.  Its  fruit 
is  eatable,  but  not  so  palatable  as  that  of  the  Bilimbi.  The  leaves  of  this  tree  are 
sensitive,  and  Bruce  gives  a curious  account  of  their  motions,  and  of  the  move- 
ments of  the  leaf-stalks  ; and  even,  according  to  his  report  of  the  branches,  Oxalis 
(or  Biophytum)  sensitiva,  is  also  irritable,  and  the  leaves  collapse  when  touched. 

(3629.)  The  Oxalides  are  acid  and  slightly  astringent  plants,  especially 
0.  Acetosella,  which  contains  that  peculiar  and  powerful  acid,  the  Oxalic,  to 
which  it  has  given  its  name.  This  plant  was  formerly  used  in  medicine,  being 
made  into  a confection  called  Conserva  Luzulce.  Twenty  pounds  of  wood-sorrel 
leaves  yield  six  pounds  of  juice,  from  which  two  ounces  six  drachms  of  impure 
salt  may  be  obtained.  Since  however  Scheele  discovered  that  oxalic  acid  may  be 
formed  by  acting  on  sugar  with  nitric  acid,  his  process,  being  far  the  most  eco- 
nomical, has  entirely  superseded  its  extraction  from  the  plant.  Oxalic  acid 
mixed  with  cream  of  tartar  is  sold  under  the  name  of  salt  of  lemons,  to  flavour 
sauces,  and  to  remove  ink-spots  and  iron-moulds. 

(3630.)  Several  species  of  oxalis  have  granulate  or  tuberculate  roots ; and  those 
of  the  O.  crenata  are  used  as  a dietetic  vegetable  in  Columbia.  It  has  lately  been 
introduced  into  this  country,  where  it  grows  freely;  its  tubers  are  fleshy  and  have 
a pleasant  flavour,  and  by  some  persons  are  preferred  to  those  of  the  potato. 

The  roots  of  0.  tuberosa  and  violacea  are  also  esculent,  and  the  leaves  of 
0.  tr.traphyllu  are  eaten  in  Mexico. 

(3631.)  Balsaminaceas.  The  Balsams  and  their  typical  allies  are  tender, 
succulent,  herbaceous  plants,  with  simple  leaves,  alternate  or  opposite,  and  des- 
titute of  stipules.  The  inflorescence  "is  axillary,  solitary,  or  crowded,  and  the 
flowers  irregular  and  united ; and  in  their  colour  white,  yellow,  or  red.  The 
calyx  is  irregular  and  deciduous,  formed  of  five  sepals,  the  two  inner  and  upper  of 
which  are  connate,  and  the  lower  spurred.  The  corolla  consists  of  four  petals 
united  in  pairs,  so  that  apparently  two  only  are  present;  and  the  fifth  is  in  reality 
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abortive.  The  stamens  are  five,  and  closely  surround  the  ovary ; the  filaments  are 
subulate,  the  anthers  are  coherent,  those  of  the  two  superior  stamens  1 -celled 
those  of  the  three  inferior  ones  2-celled,  and  dehiscent  longitudinally  by  chinks - 
The  germen  is  formed  of  five  connate  carpels,  5-celled  and  many-ovuled,  the 
styles  are  absent,  and  the  stigmata  distinct  or  connate.  The  fruit  is  capsular, 
5-valved,  and  sub-5-celled ; the  placenta  is  central,  and  adherent  to  the  apex  of 
the  ovary  by  five  slender  threads,  (as  in  Dianthaceae,)  5-angled,  and  with  mem- 
branous projections  that  form  the  dissepiments;  hence  the  fruit  is  5-celled  at  the 
base,  but  l-celled  above  the  placenta.  The  seeds  are  numerous  and  pendulous, 
ovate-oblong  and  exalbuminous;  the  embryo  is  straight,  the  radicle  superior,  and 
the  cotyledons  plano-convex. 

(3632.)  Hence,  differentially  considered,  the  Balsaminacea  are  herbaceous 
Geranina,  with  simple  exstipulate  leaves,  unsymmetrical  flowers,  a spurred  calyx, 
imperfectly  5-celled  ovary,  and  indefinite  exalbuminous  seeds. 

(3633.)  These  plants  have  very  complex  affinities ; for,  as  De  Candolle  remarks, 
they  have  the  flowers  of  the  Fumariacea,  the  capsules  of  the  Oxalidacea,  the 
seeds  of  the  Linaceee,  and  a habit  peculiarly  their  own.  But  when  De  Candolle 
wrote,  the  structure  of  the  flowers  was  misunderstood  ; and  it  is  to  Kunth  that 
we  owe  its  just  explication.  The  nearest  connexions  of  the  type  seem  to  be  with 
the  Oxalidacem  on  the  one  hand,  and  the  Tropceolacea  and  Geraniacea  on  the 
other. 

(3634.)  The  Balsams  are  for  the  most  part  innocuous  plants,  and  not  possessed 
of  any  very  active  properties,  but  much  esteemed  for  the  beauty  of  their  flowers  and 
their  elegance  of  port.  The  elastic  dehiscence  of  their  capsule  is  also  a remark- 
able circumstance  ; and  an  allied  genus  has  been  named,  from  the  force  with  which 
it  scatters  its  seeds  immediately  when  the  capsules  are  touched,  Impatiens  noli  me 
tang  ere,  or  Touch  me  not. 

(3635.)  The  leaves  of  Impatiens  noli  me  tangere  are  said  to  be  acrid,  and  re- 
fused as  food  by  all  animals  except  goats.  Boerhaave  even  regarded  the  plant 
as  poisonous;  and,  although  it  was  once  used  as  a diuretic,  it  was  in  general  con- 
sidered a dangerous  medicine. 

(3636.)  The  juice  of  the  garden-balsam,  B.  hortensis,  is  employed  by  the 
Japanese  when  mixed  with  alum  to  dye  their  nails  red;  and  the  leaves  of 
B.  cornuta  are  boiled  to  make  a wash,  which  the  Cochin-Chinese  employ  to 
cleanse  and  perfume  the  hair. 

(3637.)  Hydbocere.e.  A single  species,  a native  of  Java,  forms  the  genus 
Hydrocera,  which,  although  intimately  connected  with  the  Balsaminacea.  and 
Tropceolacea,  especially  with  the  former,  differs  from  both  in  having  a drupaceous 
fruit.  Hence  Blume,  by  whom  it  was  discovered,  has  made  it  the  type  of  a new 
family,  which  he  calls  Hydroceret e;  but  whether  this  should  be  considered  an  in- 
dependent group,  or  only  a subtype  of  the  Balsaminacea,  is  as  yet  undecided ; it 
may  therefore  for  the  present  stand  as  the  connecting  link  between  the  two  types 
to  which  it  bears  the  greatest  resemblance. 

(3638.)  The  Hydrocerca,  differentially  considered,  are  exstipulate  Gera ni /up, 
with  a calcarate  calyx,  definite  stamens,  slightly  connate  anthers,  concrete  ovarium 
of  several  cells,  with  central  placentae,  drupaceous  fruit,  and  solitary  exalbuminous 
seeds. 

(363‘J.)  Tnop.EOLACEiE.  Tropaolum  and  Magallana,  which  together  form  this 
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type,  are  smooth  and  tender  herbaceous  plants,  with  diffuse  or  twining  stems, 
alternate,  petiolate,  peltate  leaves,  destitute  of  stipulae.  The  inflorescence  is 
axillary  and  solitary,  and  the  flowers  irregular  and  united.  The  calyx  is  free, 
5-sepaled,  distinct. or  connate  at  the  base,  coloured,  the  upper  sepal  furnished 
with  a long  distinct  spur,  and  quincuncial  in  aestivation.  The  petals  are  five, 
exserted  from  the  calyx,  alternate  with  its  lobes,  unequal  and  irregular,  the  two 
upper  ones  sessile  and  remote,  springing  from  the  mouth  of  the  spur;  the  three 
lower  ones  unguiculate,  smaller,  and  sometimes  abortive.  The  stamina  are  de- 
finite (8,)  uniseriate,  and  exserted  from  a subhypogynous  disk;  the  filaments  free, 
and  the  anthers  innate,  oblong,  erect,  and  2-celled,  dehiscing  longitudinally  by 
chinks;  the  germen  is  free  and  trigonal,  being  formed  of  three  carpels,  connate  to 
a central  column  or  base  of  the  style.  The  cells  are  1 -ovuled,  the  styles  three, 
connate  and  furrowed,  and  the  stigmata  distinct  and  acute.  The  fruit  is  formed 
of  three  connate  carpels,  (which  in  Magallana  are  reduced  by  abortion  to  one 
that  is  winged,)  adnate  to  the  base  of  the  style  or  axis  of  the  fruit ; and  each  carpel 
is  1 -celled  and  1-seeded.  The  seeds  are  large  and  exalbuminous,  filling  the  entire 
cavity  of  the  carpel,  and  assuming  its  form.  The  embryo  is  large,  the  two  co- 
tyledons thick  and  straight;  when  young  distinct,  but  when  old  conferruminate, 
and  also  adherent  to  the  spermoderm,  and  the  radicle  lying  within  a process  of 
the  cotyledons,  bearing  four  tubercles,  which  subsequently  become  rootlets. 

(3640.)  Hence,  differentially  considered,  the  Tropeolacea.  are  exalbuminous 
Geranina.  with  simple  exstipulate  leaves,  irregular  calcarate  flowers ; definite 
distinct  stamens ; capsular,  indehiscent  fruit ; and  solitary,  pendulous  ovules. 

(3641.)  The  Tropicolum,  or  Trophy-cress,  has  been  so  called  from  the  re- 
semblance its  flowers  are  supposed  to  have  to  empty  helmets,  and  its  leaves  to 
shields  or  bucklers.  Its  common  name,  Nasturtium,  refers  to  the  similitude  it 
bears  in  smell,  taste,  and  general  properties,  to  the  Nasturtia , or  land  and  water 
cresses;  a similitude  so  great  that  the  same  insects,  e.  g.  the  cabbage- butterflies, 
resort  to  and  feed  on  both ; a curious  circumstance,  as  the  plants  belong  to  dif- 
ferent natural  families.  The  leaves  of  T.  majus,  the  Indian  cress  or  Nasturtium, 
are  often  eaten  as  salad ; and  its  seeds,  as  well  as  those  of  T.  minus,  are  some- 
times pickled  as  a substitute  for  capers.  The  roots  of  T.  tuberosum  are  eatable 
when  boiled,  and  are  used  as  a culinary  vegetable  in  Peru.  T.  pentapliyllum  is 
esteemed  as  an  antiscorbutic  in  Brazil,  and  most  of  the  other  species  possess  si- 
milar properties.  T.  aduncum  is  remarkable  for  the  resemblance  its  irregular 
flowers  bear  to  a bird ; and  hence,  in  Gibraltar  and  Spain,  it  is  known  as  the 
Canary-bird  flower. 

(3642.)  Geraniace/e.  The  Crane’s-bill  ( Geranium ),  the  Stork’s-bill  (Pe- 
largonium), and  the  Heron’s-bill  (Erodium),  with  their  typical  allies,  Ryncu- 
t/iecu,  Monsoniu,  Sarcocuulon,  and  Grielum,  are  herbs  or  undershrubs,  with  some- 
times tuberous  roots,  and  nodoso-articulated  stems ; the  joints,  when  young, 
being  separable,  as  in  the  Fiteacei e.  The  leaves  are  mostly  simple,  the  lower 
ones  opposite,  the  upper  alternate,  their  fellows  being  supplanted  by  peduncles,  as 
in  the  vines,  but  these  never  become  cirrhose.  The  inflorescence  is  axillary  or 
opposite  the  leaves,  sertulate  or  binate,  rarely  solitary,  and  the  (lowers  are  regular 
or  irregular,  and  united. 

The  calyx  is  iree,  persistent,  formed  of  five  sepals,  more  or  less  unequal,  one 
being  sometimes  drawn  out  at  the  base  into  a hollow  spur,  which  is  connate  with 
2 


814 


OUTLINES  OF  llOSOLOGlA. 


the  peduncle.  The  calyx  is*imbricate,  the  corolla  contorted  in  aestivation.  The 
petals  are  5,  rarely  4,  or  by  abortion  unguiculate,  alternate  with  tbe  sepals,  equal 
or  unequal,  in  the  first  case  hypogynous,  in  the  second  often  exserted  from  tbe 
calyx  or  connected  to  it.  The  stamina  are  definite,  uniseriate,  equal  in  number 
to  the  petals,  seldom  twice  or  thrice  as  many,  (as  in  Monsonia,)  some  being  oc- 
casionally abortive.  The  filaments  are  in  general  monadeiphous,  rarely  free, 
and  the  anthers  versatile,  exappendiculate,  2-celled,  and  dehiscent  lengthwise. 
The  germen  apparently  5-celled,  but  truly  consisting  of  five  carpels  arranged 
round  an  elevated  axis,  each  being  1 -celled  and  2-ovuled,  the  ovules  pendulous, 
and  the  styles  five,  coherent  to  the  lengthened  axis. 

The  fruit  is  formed  of  5 membranous  carpels,  set  round  an  indurated 
lengthened  axis,  to  which  the  persistent  styles  adhere,  and  during  dissemination 
the  carpels  are  separated  by  the  elastic  torsion  of  the  styles.  Each  carpel  is  1- 
celled  and  1-seeded,  the  seeds  pendulous  and  exalbuminous;  the  embryo  curved, 
the  radicle  deflexed  and  pointed  to  the  base  of  the  cell,  and  the  cotyledons  foli- 
aceous,  convolute  or  flexuosely  plicate,  and  sometimes  lobed.  [§  3620,  c.] 

(3643.)  Hence,  differentially  considered,  the  Geraniacea  are  exarillate  exal- 
bumifious  Geranim e,  with  5 distinct  carpels  adherent  to  a lengthened  woody  axis, 
each  being  2-ovuled  and  but  1-seeded ; the  embryo  curved,  and  the  foliaceous 
cotyledons  convolute  or  plaited. 

(3644.)  The  separable  nodes  of  these  plants  associate  them  with  the  vines  ; 
the  disposition  of  their  carpels  round  a distinct  axis,  with  many  of  the  Rutinae ; 
and  their  monadeiphous  stamens,  as  well  as  general  habit,  with  the  Malvaceae. 
Rhyncotheca  differs  from  the  other  genera,  in  having  albuminous  seeds,  and  being 
destitute  of  petals. 

(3645.)  The  Geraniacea.  are  innocuous  plants ; they  are  in  general  slightly 
acid,  and  sometimes  also  astringent : hence  a few,  as  G.  maculatum,  Robertianum, 
and  sanguineum,  have  been  used  as  astringents  and  vulneraries.  They  are  also 
more  or  less  fragrant,  secreting  resins  and  essential  oils.  In  some  these  secretions 
are  so  abundant,  that,  as  in  Sarcocaulon  L’Heretieri,  the  stems  burn  like 
torches,  and  yield  a most  agreeable  perfume  during  their  combustion.  The  roots 
of  G.  maculatum  are  used,  when  boiled  in  milk,  as  a remedy  for  the  diarrhoea  of 
children;  and  at  Philadelphia  it  is  in  great  repute.  Barton  says  it  might 
even  form  a substitute  for  kino.  Erodium  cicutaritim  and  moschatum  are 
also  sometimes  employed  as  aromatic  bitters,  and  P.  cucullatum  as  an  emollient: 
from  Pelargonium  odoratissimum  a fragrant  essential  oil  has  been  distilled,  said 
to  resemble  the  attar  of  rose,  or  at  least  to  be  as  agreeable  as  it ; and  the  under- 
ground tubercles  of  P.  hirtum  (crassifolium  ?)  are  esculent,  and  are  prized  as 
food  by  the  Arabs  ; but,  notwithstanding  their  several  domestic  uses,  the  Ge- 
raniacea are  chiefly  esteemed  for  the  beauty  of  their  flowers,  and  they  are  de- 
servedly great  favorites,  and  some  of  the  most  frequent  and  admired  denizens  of  our 
greenhouses  and  gardens. 


MALVIN.E. 

(3646.)  The  five  natural  families  or  groups  of  genera  included  in  this  section 
are  distributable  into  two  subsections,  which,  us  they  differ  considerably  in  struc- 
ture, should  perhaps  be  esteemed  as  sectionally  distinct.  These  are  the  mallows,  the 
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chocolate,  the  linden,  and  tiie  camphor-trees,  forming  the  Malvianie  or  true 
Malvina;;  and  the  tea,  with  its  associates,  forming  the  subsection  Camellianae, 
which  is  almost  as  nearly  related  to  the  Hypcriciana  as  to  the  mallows. 


a.  A/thaa  officinalis.  Cutting,  to  shew  leaves,  flowers,  and  fruit. 

(a)  Carpels,  style,  and  stigmata.  (b)  Ditto,  surrounded  by  the  mona- 
delphous  stamens,  (c)  The  calyx  separate. 

b.  Tilia  alba.  (a)  A flower  separated.  (b)  One  scale  with  its 
stamina.  (c)  Transverse  section  of  the  ovary.  (d)  Longitudinal 
section  of  ditto.  (e)  Fruit.  (/)  Section  of  ditto.  (g)  Convex 
side  of  a seed.  (h)  Internal  surface  of  ditto. 

c.  Thea  Bohea.  (a)  Calyx  and  pistil.  (^)  Transverse  section  of 

the  ovary.  (c)  Fruit.  ( d ) One  carpel  separated.  ( e ) Ditto,  with 

part  of  the  pericarp  removed.  (/)  Seed.  (g)  Ditto,  with  the  two 
cotyledons  separated. 

(3617.)  Collectively  considered,  the  Malvina  are  hypogynous  Rosales,  or 
Rhxadosa,  with  alternate  simple  leaves,  in  the  one  subsection  imbricate  sepals 
and  petals,  in  the  other  valvate  sepals  and  contorted  petals,  stamens  often  mona- 
delphous  and  numerous,  the  carpels  several,  and  either  with  central  placentae  or 
disposed  round  a central  axis. 

(3648.)  Differentially  considered,  the  Malvianie  are  mucilaginous  Rhceadosa , 
with  valvate  sepals  and  contorted  petals ; definite  or  indefinite  stamens ; carpels 
several,  free  or  connate,  arranged  round  a central  axis,  and  alternate,  simple, 
stipulate  leaves ; 

(3649.)  While  the  Camelliana , as  contrasted  with  the  preceding  subsection, 
are  Rhceadosa,  with  imbricate  sepals  and  petals,  indefinite  stamens,  connate  car- 
pels, central  placentae,  and  alternate,  simple,  exstipulate  leaves. 

5 L 
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MALVJANM. 

(3650.)  Malvace.e.  Recombining  the  mallow  and  the  cotton  tribes,  which 
cannot  be  considered  as  more  than  subtypically  distinct,  the  Malvaceae  are  herbs, 
shrubs,  or  trees,  with  alternate  simple  leaves,  petiolate,  often  palmati-nerved,  fur- 
nished with  free  stipules,  and  for  the  most  part  covered  with  stellate  down.  The 
inflorescence  is  axillary,  solitary,  or  aggregate,  and  the  flowers  regular  and 
united. 

The  calyx  is  in  general  calyculate,  with  larger  or  smaller  bracteas  ; the  sepals 
5 (seldom  fewer),  more  or  less  free  or  connate,  and  valvate  in  aestivation.  The 
torus  is  dilated,  free  from  the  calyx  and  ovary,  bearing  both  the  petals  and 
stamens.  The  petals  are  equal  in  number  to  the  sepals,  and  exserted  alternately 
with  them,  equal,  unguiculate,  often  adhering  with  the  tube  of  the  stamens,  and 
contorted  in  aestivation ; occasionally,  but  seldom,  abortive.  The  stamens  are 
indefinite,  rarely  definite,  the  filaments  monadelphous,  and  the  anthers  1-celled, 
reniform,  and  dehiscent  transversely,  and  the  pollen  globose  and  hispid.  The 
germen  is  formed  of  several  carpels,  set  round  the  axis  of  the  flower,  more  or  less 
connate  or  distinct,  and  1-  or  many-ovuled.  The  styles  are  equal  in  number  to 
the  carpels,  distinct  or  united,  and  the  stigmata  are  variable. 

The  fruit  is  formed  of  several  baccate  or  capsular  carpels,  either  separate, 
separable,  or  strictly  connate,  and  the  cells  1-2-seeded.  The  seeds  are  attached 
to  central  or  angular  placentae,  often  covered  with  down  or  hairs,  or  pulp.  The 
albumen  none,  or  very  little.  The  embryo  straight,  the  radicle  round  and  turned 
towards  the  hilum,  and  the  cotyledons  contortuplicate. 

(3651.)  Hence,  differentially  considered,  the  Malvace.®  are  Malviantc,  with  a 
persistent  calyx,  monadelphous  stamens,  1 -celled  anthers  bursting  transversely, 
exalbuminous  or  subalbuminous  seeds,  and  stellate  down. 

(3652.)  The  Malvacete  are  all  innocuous  plants  abounding  with  bland  muci- 
laginous juices,  and  hence  they  afford  emollient  medicines  and  nutritious  food. 

(3653.)  The  Malvaceae  have  been  divided  into  two  small  orders,  here  con- 
sidered, on  account  of  their  strict  resemblances,  merely  as  subtypes,  and  called, 
from  Malva,  the  mallow,  and  Bomba x,  the  silky  cotton,  MalvidtE,  and  Bum « 
bacidtc. 

(3654.)  In  the  MalvidtE  the  sepals  are  exactly  valvate  in  aestivation,  and  the 
staminiferous  tube  uncleft; 

(3655.)  While  in  the  Bombacidce  the  sepals  are  subvalvate,  and  the  tube  of  the 
stamens  5-cleft. 

(3656.)  Malvidje.  The  genera  here  associated  are  referable  to  two  subordi- 
nate groups  or  districts,  in  one  of  which,  the  Malvete,  the  calyx  is  calyculate, 
and  in  the  other,  the  Sidetc,  it  is  without  an  involucre. 

(3657.)  Malveae.  The  mallows,  holly-hocks,  and  other  genera  associated  in 
this  district,  are  shewy  ornamental  plants.  Alcea,  the  holly-hock,  has  been  so 
called  from  a\ic//,  a remedy,  as  it,  or  some  plant  with  similar  properties,  was 
formerly  much  esteemed  in  medicine.  Althaea , the  marsh-mallow,  from  aXjoj, 
to  cure,  would  seem  also  to  have  been  held  in  much  repute,  if  any  reliance  is 
to  be  placed  on  names.  A.  officinalis  is  the  gui-mauve,  i.  e.  the  bird-lime  or 
clammy  mallow,  ol  the  French,  and  on  the  Continent  it  is  much  used  in  pectoral 
complaints.  The  pate  de  gui-mauve  is  a very  agreeable  demulcent. 
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The  leaves  of  Althcea  rosea  are  said  to  yield  a blue  colouring  matter  not  infe- 
rior to  indigo. 

(3658.)  Several  species  of  Hibiscus  have  been  employed  both  in  medicine  and 
domestic  economy.  The  stems  of  almost  the  whole  consist  of  strong  and  tough 
fibres,  so  that  they  have  been  manufactured  into  ropes  and  whips,  such  especially 
as  H.  cannabmus,  arboreus,  clypeatus,  and  mutabilis . The  leaves  of  the  two  former 
are  also  eatable,  and  those  of  H.  esculentus,  as  well  as  its  fruit,  are  esteemed  as 
lood  in  the  Levant.  The  seeds  when  unripe  form  a favorite  ingredient  in  soups, 
and  are  eaten  as  haricots;  they,  however,  require  much  spice  to  enable  the  sto- 
mach to  digest  the  very  viscid  ragouts  they  form.  The  petals  of  H.  Rosa  sinensis 
are  astringent,  and  are  employed  by  the  Chinese  to  make  a black  dye  for  their 
hair  and  eyebrows,  and  a blacking  for  their  shoes.  The  aromatic  seeds  of  H. 
Abelmoschus  have  been  much  lauded  as  stomachics ; and  they  are  added  as  a cordial, 
by  the  Arabians,  to  their  coffee.  Kabb-el-Misk,  its  Arabic  name,  of  which 
Abelmoschus  is  a vile  corruption,  refers  to  the  musk-like  odour  of  the  seeds,  which 
are  often  substituted  as  a perfume  for  animal  musk  ; several  other  allied  species, 
as  Malva  moschata,  are  also  remarkable  for  a similar  odour,  which  likewise  occurs 
in  Erodium  moschatum.  The  mucilage  procured  from  the  root  of  H.manihot 
is  used  in  Japan  as  size,  and  to  give  a proper  consistence  to  paper. 

(3659.)  Pant  mm  (olim  Hibiscus)  tiliaceum,  is  the  Pariti  of  Malabar;  its  bark 
is  textile;  and  in  Tahiti  it  is  made  into  cords,  and  woven  into  mats  and  cloths. 
Forster  states  that  in  New  Caledonia,  when  the  bread-fruit  fails,  the  inhabitants 
subsist  upon  the  bark  of  this  tree,  which,  however,  affords  an  insipid  and  but 
slightly  nutritious  food. 

(3660.)  Gossypium,  the  cotton-bearer,  is  a most  important  plant.  Several 
species  afford  the  valuable  substance  known  as  cotton,  this  word  being  an  altera- 
tion of  the  Arabic  qothn,  as  the  Latin  generic  term  is  of  its  synonyme  qoz  ; and 
in  Egypt  it  is  called  Gotsnenseigar.  The  cotton  of  commerce  is  the  downy 
investiture  of  the  seeds,  with  which  the  pods  are  filled.  Gossypium  herbaceum  is 
the  common  cotton  plant  of  the  Old  World,  and  G.  Barbadense  of  the  New. 
Other  species,  as  G.  hirsutum,  are  however  cultivated,  but  they  are  less  valued, 
on  account  of  the  greater  difficulty  of  separating  the  down  from  the  seeds,  which 
is  at  best  a tedious  manual  operation.  The  seeds,  when  divested  of  their  cotton, 
are  bruised  for  oil,  or  eaten,  they  are  said  to  be  wholesome  and  nutritious.  G. 
religiosum  is  supposed  to  yield  the  coloured  cotton  of  which  nankeen  cloth  is 
made.  It  appears,  from  the  parliamentary  returns,  that  the  anual  imports  of  cot- 
ton into  this  country  are  about  227,000,000  lbs.  In  1828  there  were  227,760,000 
lbs.  imported.  Of  this  quantity  151,752,000  lbs.  were  from  the  United  States 
29,143,000  lbs.  from  Brazil,  32,187,000  lbs.  from  the  East  Indies,  6,454,000  lbs! 
from  Egypt,  5,893,000  lbs.  from  the  British  West  Indies,  726,000  lbs.  from 
Columbia,  and  471,000  lbs.  from  Egypt  and  Continental  Greece.  These  returns 
give  some  idea  of  the  immense  value  of  this  plant,  in  the  manufacture  of  whose 
seed-down  there  is  invested  a capital,  in  Great  Britain  alone,  of  £56,000  000. 
giving  direct  employment  to  upwards  of  830,000  of  our  population,  and  being 
manufactured  into  goods  of  the  annual  value  of  £36,000,000. 

(3661.)  Urena  lobata  is  aromatic  and  carminative,  and  is  used  in  Brazil  to 
relieve  flatulence : and  Pavoni  a diuretic  a is  commended  in  the  same  country  for 
its  diuretic  powers. 
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(3662.)  Sidece.  Some  species  of  Sida  are  bitter  as  well  as  mucilaginous.  S. 
lanceolata  is  intensely  so,  and  is  esteemed  a powerful  tonic.  The  leaves  of 
S.  carpinifolia  are  used  as  emollient  poultices  to  the  stings  of  venomous  insects  : 
they  are  commonly  chewed  to  a pulpy  state,  and  applied  without  further  pre- 
paration. Its  bark,  like  that  of  the  other  Malvaceae,  is  fibrous,  and  the  fibres 
tough  and  tenacious,  so  that  it  makes  excellent  cordage.  The  wood  of  S. 
micrantha  is  light,  and  the  stems  so  straight  that  it  is  preferred  to  most  others  for 
rocket-sticks. 

(3663.)  Abutilon  esculentum  is  the  Bengaa  de  Deos  of  Brazil,  and  the  flowers, 
when  cooked,  are  eaten  in  Rio  Janeiro  as  potherbs. 

(3664.)  A.  exstipulare  is  remarkable  for  deviating  from  the  normal  character  of 
the  type  by  its  destitution  of  stipules.  And  Euryanthe , an  intermediate  genus 
between  the  Geraniaceaz  and  the  Malvacecc,  is  still  more  noticeable  for  its  2-celled 
anthers,  which  should  exclude  it  from  this  group,  although  in  other  particulars  it 
is  a malvaceous  plant. 

(3665.)  Bombacidjs.  As  there  is  little  structural  difference  between  this 
subtype  and  the  preceding,  there  is  also  but  little  difference  in  the  properties  oi 
the  individual  plants  it  comprehends.  They  are  how'ever  more  generally  arbo- 
rescent, and  none  of  them  are  herbaceous.  Some  afford  examples  of  the  largest 
vegetables  known,  such  as  the  Baobab  of  Senegal,  described  by  Adanson,  and 
called  after  him  Adansonia.  The  trunks  of  some  trees  of  A.  digitata,  measured 
on  the  banks  of  the  Senegal,  were  found  to  be  of  the  enormous  girth  of  90  to  100 
feet.  The  spread  of  the  branches  and  extent  of  the  roots  is  also  prodigious ; one 
main  root,  partly  uncovered  by  the  course  of  the  stream,  exceeded  110  feet  in 
length,  that  being  the  distance  to  which  it  was  unearthed : how  much  farther  it 
extended  beneath  the  soil  is  unknown. 

The  height  of  these  trees  is  not  proportionable  to  their  excessive  bulk,  being 
often  little  more  than  the  diameter  of  the  trunk,  viz.  25-30  feet.  The  age  of 
some  of  the  largest  has  been  computed  at  from  5 to  6,000  j'ears  ; such  computations 
are,  however,  very  obnoxious  to  errors;  still  they  may  be,  as  Humboldt  has  deno- 
minated them,  among  the  “oldest  organic  monuments  of  our  planet.”  In  the 
interior  parts  of  the  country,  at  a distance  from  the  rivers,  the  trunks  of  these  trees 
are  converted  into  tanks,  the  heads  being  cut  off,  and  the  immense  bodies  hollowed 
out,  for  the  reception  of  water,  a task  which  is  the  more  easily  effected  from  the 
wood  being  soft  and  light.  In  Abyssinia  the  wild  bees  either  perforate  it  to  form 
themselves  hives,  or  lodge  in  holes  otherwise  made ; and  honey  which  is  collected 
from  these  apiaries  in  considerable  quantities  is  esteemed  the  best  produced  in 
the  country.  On  the  eastern  coast  of  Africa  this  tree  is  very  liable  to  be  at- 
tacked by  fungi,  which  prey  upon  its  heart-wood,  and,  without  changing  its  colour 
or  general  appearance,  destroy  the  life  of  the  plant,  and  render  its  timber  very 
soft.  Trees  thus  destroyed  are  hollowed  out  as  mausolea,  or  burial-places,  to 
receive  the  bodies  of  physicians  and  magicians,  and  such  other  persons  who,  from 
their  skill,  are  presumed  by  the  superstitious  natives  to  hold  communion  with 
evil  spirits,  and  are  therefore  denied  the  common  rites  of  sepulture.  The  bodies 
suspended  in  these  chambers  become  dry,  and  are  well  preserved,  like  mummies, 
and  are  called,  in  the  language  of  the  country,  guiriots. 

(3666.)  The  bark  of  the  Baobab  yields  a coarse  thread,  of  which  ropes  and 
cloths  arc  made ; the  larger  leaves  are  used  in  Senegal  instead  of  tiles  to  cover  the 
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huts,  and  the  smaller  ones  are  eaten,  not  only  in  times  of  scarcity,  but,  when 
dried  and  powdered,  they  form  the  favorite  food  of  the  natives  of  the  eastern  coast 
of  Africa,  who  call  the  preparation  Hlo,  and  mix  it  with  their  daily  food.  They 
consider  it  beneficial  in  restraining  the  excessive  perspiration  occasioned  by  the 
heat  of  the  climate,  and  Europeans  are  said  to  have  found  it  serviceable  in  cases 
of  fever,  and  in  relieving  diarrhoea. 

(3667.)  The  fruit  of  the  Baobab,  which  is  called  Monkey's  bread,  is  also  eat- 
able. The  pulp,  which  invests  the  seeds,  is  sweet  and  farinaceous,  and  has  some- 
thing the  flavour  of  the  Carob  bean,  or  of  gingerbread,  and  the  Africans  make  a 
kind  of  porridge  or  gruel  of  it,  mixed  with  water,  that  they  call  rooy.  This  por- 
ridge, Major  Pedley  says,  formed  his  chief  support  and  that  of  his  companions  for 
ten  or  twelve  days,  during  his  adventurous  expedition.  This  farina  is  esteemed  as 
a useful  medicine  in  moderating  alvine  fluxes,  and  it  forms  an  important  article 
of  commerce  at  Cairo,  under  the  name  of  Earth  of  Lemnos.  The  juice  is  made 
into  an  agreeable  syrup,  serviceable  in  malignant  fevers ; and  the  spoiled  fruit 
when  burned,  and  the  lees  boiled  with  rancid  palm-oil,  is  made  into  a soap  that 
is  used  by  the  negroes. 

(3668.)  Helicteres,  the  screw-tree,  is  so  called  from  the  torsion  of  its  carpels. 
The  fruit  of  Helicteres  Isora  is  made  into  an  unguent  with  castor-oil,  in  India, 
which  is  said  to  be  useful  in  healing  ulcerations  of  the  ears.  A decoction  of  its 
leaves  and  fruit  is  esteemed  as  a tonic,  and  reputed  to  be  serviceable  in  hectic 
fevers,  and  for  restoring  strength  without  increasing  the  cough  in  consumptive 
patients.  The  roots  of  H.  sacarolha  are  also  affirmed  to  be  of  use  in  certain 
cachectic  disorders. 

(3669.)  Carolinea  princeps  has  an  esculent  fruit,  but  it  is  undigestible  if  eaten 
raw  in  any  quantities  ; some  of  the  species  of  this  genus  have  the  seeds  covered 
with  wool  instead  of  pulp,  but  it  has  not  hitherto  been  used  in  the  arts. 

(3670.)  Bombax  Ceiba  is  the  silky  cotton-tree  of  South  America ; its  wool, 
which  is  very  soft,  has  been  made  into  hats  and  bonnets,  and  used  instead  of  lint; 
it  is  also  commonly  employed  by  the  poorer  people  to  stuff  cushions  and  chairs, 
but  it  is  in  general  reputed  to  be  unwholesome  to  lie  on  when  made  into  beds. 
The  tree  is  very  large  and  the  wood  light ; whole  trunks  are  commonly  scooped 
out  and  converted  into  canoes,  which  will  carry  from  15  to  20  hogsheads  of  sugar, 
of  six  to  twelve  cwt.  each,  hence  being  of  the  average  burden  of  25  tons.  In 
Columbus’  first  voyage,  an  account  is  given  of  a canoe  seen  in  the  island  of  Cuba 
made  of  one  of  these  trees,  that  was  95  palms  long,  of  a proportionable  width, 
and  capable  of  containing  150  men.  Some  writers  have  aflBrmed  that  the  larger 
trees  cannot  be  compassed  by  16  men  with  their  arms  extended,  and  that  their 
height  is  so  great  as  even  to  exceed  an  arrow’s  flight.  When  old,  the  decayed 
trunk  of  the  Ceiba  becomes  the  prey  of  the  larva  of  the  Macaca  beetle;  and  this 
caterpillar,  when  gutted  and  fried,  is  esteemed  by  occidental  epicures  as  one  of 
the  greatest  delicacies. 

(3671.)  The  roots  of  D.  Ceiba  are  said  to  be  slightly  aperient,  and  those  of 
B.  Malabaricus  emetic.  The  seeds  of  B.  pentandrum  are  esculent,  and  a gum 
exuded  from  the  trunk  of  this  tree  is  said  by  Ainslie  to  be  employed  in  combina- 
tion with  aromatics  in  diarrhoea,  and  other  intestinal  disorders. 

(3672.)  The  wool  of  several  species  of  Eriodendron  and  Chorisia  is  used  for 
ufling  beds  and  cushions,  and  that  of  Oehroma  lagopus  substituted  for  beaver. 
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C.  ventrica  is  remarkable  for  the  peculiarity  of  its  growth,  (3362.)  Cheirostemon, 
the  curious  hand-plant,  is  also  deserving  notice ; for,  from  the  monadelphous  sta- 
mens being  5-cleft,  and  the  five  bundles  being  turned  all  to  one  side,  it  resem- 
bles the  five  claws  of  a bird’s  foot,  protruding  from  the  calyx.  The  petals  are 
wanting  in  this  genus. 

(3673.)  Brojiace.e.  The  chocolate  ( Theobroma),  and  various  other  allies  of 
the  mallows,  many  of  which  were  formerly  included  amongst  the  Malvaceae,  are 
now  associated  to  form  the  present  type,  which  is  distributable  into  four  subtypes, 
that  are  occasionally  esteemed  as  separate  orders;  and  these,  from  Dombeyu , 


Theobroma  Cacao.  a.  Branch,  with  leaves,  flowers,  and  fruit. 
b.  Flowers  separated,  shewing  the  2-celled  anthers  and  a single  petal, 
with  its  saccate  unguis  and  strap-shaped  lamina.  c.  Section  of  the 
fruit.  d.  A seed.  e.  Section  of  the  same. 

Hermannia,  Buttneria,  and  Sterculia,  are  called  the  Dombeyida,  Hermannidce, 
Buttneridoe,  and  Sterculidce:  from  which  there  are  sometimes  separated  the 
IVallichida  and  Lasiopetalida,  that  are  here  considered  districts  of  the  Dombeyidce 
and  Buttneridce. 

(3674.)  Collectively  considered,  the  Bromacetr  are  shrubs  or  trees,  with  simple 
alternate  stipulate  leaves,  and  often  stellate  pubescence.  The  inflorescence  is 
axillary  or  opposite  the  leaves,  and  racemose,  and  the  flowers  regular  or  irregular, 
sometimes  separate,  but  usually  united. 

The  calyx  is  naked  or  calyculate,  formed  of  five  sepals,  more  or  less  connate 
by  their  bases,  and  valvate  in  aestivation.  The  petals  are  five  or  none,  contorted 
in  aestivation,  regular,  sometimes  being  saccate  below  and  ligulate  at  the  apex, 
or  irregular.  The  stamens  are  equal  to,  or  double,  or  some  multiple,  of  the 
petals  in  number;  the  filaments  for  the  most  part  monadelphous,  but  variously 
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conjoined,  and  the  tube  formed  by  their  union  often  bears  also  petuloid  or  barren 
stamens,  intermediate  to  the  fertile  ones.  The  anthers  are  2-celled,  extrorse 
and  burst  longitudinally  by  chinks.  The  germen  is  formed  of  3-6  carpels,  more 
or  less  closely  connate,  each  cell  containing  2-3  or  more  ascending  ovules 
attached  to  the  internal  angles.  The  styles  are  free,  or  slightly  connate,  and  the 
stigmata  simple. 

The  fruit  is  a globose  capsule,  in  general  accompanied  by  the  persistent  calyx, 
with  3-5  cells,  and  mostly  dehiscent  by  valves,  rarely  indehi, scent.  The  seeds  are 
two  or  more,  with  strophiola,  and  often  winged  ; the  embryo  included,  straight  or 
curved,  the  albumen  fleshy,  and  sometimes  oily,  seldom  absent,  the  radicle  in- 
ferior, and  the  cotyledons  either  foliaceous,  flat  and  plaited,  or  rolled  round  the 
plumula ; when  the  albumen  is  absent  the  cotyledons  are  very  thick. 

(3675.)  Hence,  difterentially  considered,  the  Bromacetz  are  Malviante,  with 
stellate  pubescence,  valvate  sepals,  monadelphous  stamens,  2-celled  anthers, 
dehiscent  lengthwise,  several  celled  ovary,  and  axial  placenta. 

(3676.)  The  following  are  the  chief  differential  characters  of  the  four  sub- 
types. 

(3677.)  The  BombeyidtE  are  Bromacece,  with  a persistent  calyx,  flat  petals, 
many  monadelphous  stamens,  and  fleshy  albumen. 

(3678.)  The  Hcrmannidce  are  herbaceous  or  fruticose  Bromacetz,  with  a tu- 
bular persistent  calyx,  flat  petals,  definite  stamens  (5),  opposite  the  petals,  many 
seeds  in  each  cell,  a fleshy  farinaceous  albumen,  and  mostly  a curved  embryo. 

(3679.)  The  Buttneridtz  are  fruticose  or  arboreous  Bromacetz,  with  persistent 
sepals,  irregular,  hollow,  arched  petals,  sometimes  small  or  abortive,  and  the 
albumen  occasionally  absent. 

(3680.)  The  SterculidcB  are  arboreous  Bromacetz  with  a deciduous  calyx,  petals 
often  absent,  flowers  mostly  separate,  filaments  in  general  connected  into  a long 
tube,  bearing  the  anthers  at  its  apex;  the  fruit  deeply  lobed  or  concrete,  the 
albumen  fleshy,  and  the  embryo  erect  and  axile. 

(3681.)  The  Bromacece,  sometimes  called  Sterculiacetz , (which  is  however  a 
very  inappropriate  collective  name,  as  few  of  them  are  fetid,  and  most  of  them 
afford  agreeably  aromatic  food,)  are  without  exception  innocuous  plants;  and, 
like  their  allies,  the  Malvacete,  are  chiefly  remarkable  for  their  harmlessness,  and 
the  abundance  of  bland  mucilage  they  contain. 

(3682.)  Sterculioje.  The  Romans,  in  the  wantonness  of  Pagan  imagination, 
deified  the  most  obscene  actions  and  filthy  objects ; and  the  Sterculie,  some  of 
which  have  fetid  leaves,  are  memorials  of  their  folly,  having  been  named  after  their 
god  Slerculius.  The  leaves  and  flowers  of  S.  fetida  have,  when  bruised,  an 
oftensive  odor;  they  are  used  medicinally  as  aperients,  diuretics,  and  diaphoretics; 
the  seeds  are  oily,  and  are  said,  when  eaten  raw,  to  bring  on  nausea.  The  wood 
is  of  a pale  colour,  durable,  and  does  not  split.  It  is  hence  much  valued  by 
turners.  The  seeds  of  S.  Balanghas  are  eaten  in  Amboyna,  and  the  capsules  are 
burned  to  make  the  pigment  there  called  Cassoumba. 

The  Chicas  of  Brazil  are  the  seeds  of  .S'.  Chica ; they  are  of  a large  size,  and  have 
an  agreeable  smell,  and  from  them,  as  well  as  from  most  of  the  other  Stercuticz,  an 
oil  may  be  expressed,  fit  both  for  food  and  burning;  although  the  slight  acridity 
of  the  seeds  renders  it  less  applicable  to  the  former  than  to  the  latter  purpose. 
lhe  Cola  or  Kola  nuts,  once  so  much  valued  in  Guinea  that  fifty  would  pur- 
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chase  a wife,  are  the  seeds  of  S.  acuminata.  They  are  about  the  size  of  a pigeon  s 
egg,  of  a bitter  taste,  and  are  still  esteemed  as  tonics  and  stomachics ; but  their 
value  in  relation  to  the  female  sex  has  very  much  decreased  of  late  years,  for 
now  20  or  30  can  be  bought  for  a handful  of  cowries,  and  a handsome  wife  costs 
upwards  of  three  tons  of  cowries.  S.  pubescens  yields  a gum  resembling  gum 
tragacanth,  and  a similar  secretion  of  Cerasin  is  found  to  prevail  in  other  species. 
S.  urens  has  a very  astringent  bark,  and  its  capsule  is  covered  with  stinging  hails , 
its  seeds,  like  those  of  most  of  its  allies,  are  eatable,  and  when  roasted  resemble 
parched  peas  in  taste.  In  India  its  wood  is  made  into  musical  instruments. 

(3683.)  The  Sterculidoe  afford  some  interesting  variations  in  the  development 
of  their  fruit.  In  Triphaca  and  Reevesia  the  carpels  are  connate;  in  Slerculia 
and  Erythropsis  they  are  discrete;  while  in  Waltheria  only  one  carpel  is  deve- 
loped, the  other  four  being  abortive.  Sterculia  also  often  gives  some  excellent 
proofs  of  the  conversion  of  a leaf  into  a carpel,  by  opening  at  maturity,  and  as- 
suming, as  in  S.  platanifolia,  the  form  of  coriaceous  leaves,  bearing  the  placentae 
and  seeds  upon  their  margins. 

(3684.)  ButtneridjE.  Some  slight  variations  in  structure  cause  two  districts 
to  be  recognized  in  this  subtype;  the  one  called  Lasiopetalea,  and  the  other 
Buttnerieee,  from  Lasiopetalum,  and  Buttneria,  the  respective  normal  genera  of 
each. 

(3685.)  In  the  Lasiopetalece  the  sepals  are  petaloid,  the  petals  minute,  scale- 
like or  wanting,  the  filaments  awl-shaped  and  connate  at  the  base,  either  5,  op- 
posite the  petals,  or  10,  alternately  barren  and  fertile,  ovules  2-8,  and  albumen 
fleshy; 

(3686.)  While  in  the  Buttnerieee  the  petals  are  arched  or  saccate  at  the  base, 
and  strap-shaped  at  the  apex ; the  five  sterile  stamens  ligulate  and  opposite  the 
petals,  the  fertile  ones  alternate  to  them  ; seeds  usually  two,  and  the  albumen 
sometimes  abortive. 

(3687.)  Thcobroma,  Bubroma,  and  Ahroma,  are  names  given  to  three  genera 
included  in  this  subtype,  the  first  of  which  would  seem  to  have  been  so  much  re- 
lished that  it  was  declared  by  its  European  discoverers  to  be  food  fit  for  gods : 
to  mark  their  sense  of  the  inferiority  of  the  second,  which,  however,  is  far  from 
despicable,  it  was  called  Bubroma,  or  ox’s  todder;  and  the  third  ( Abroma ), 
the  fruit  of  which  is  not  eatable,  was  said  to  be  fit  for  food  neither  for  gods  nor 
beasts. 

(3688.)  Theobroma  Cacao  is  the  plant  the  seeds  of  which,  when  dried  and 
powdered,  are  known  as  cacao,  (improperly  called  cocoa,  the  similarity  of  the 
words  having  led  to  the  confusion ;)  and  cacao,  when  prepared  by  the  admixture 
of  arnatto  and  certain  spices,  according  to  the  taste  of  the  inhabitants  ol  different 
countries,  forms  that  delicious  and  nourishing  food  called  chocolate ; chococalt 
being  the  Mexican  name  of  the  beverage.  In  South  America  Cacao  forms  one 
of  the  staple  provisions  of  the  inhabitants,  and  large  quantities  are  supplied  to 
sailors  in  the  British  navy.  The  chocolate  manufacture  in  England  is  confined 
to  very  few  hands,  and  its  consumption  until  lately  limited  by  most  oppressive 
duties.  Soap  is  said  to  enter  into  its  preparation,  and  that  to  this  material  it  owes 
the  frothing  quality  so  much  esteemed  by  those  who  drink  it.  Ilumboldt  esti- 
mates that  about  23,000,000  lbs.  of  chocolate  are  imported  into  Europe,  the 
greater  part  of  which  is  consumed  in  Spain.  The  facility  with  which  it  can  be 
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conveyed  and  prepared,  when  wanted  to  he  eaten,  makes  chocolate  a most  valu- 
able and  favorite  food  for  travellers.  Humboldt  says  that  it  is  chocolate  and 
maize-flour  that  have  rendered  accessible  to  man  the  stupendous  table-lands  of 
the  Andes,  and  enabled  him  to  penetrate  the  vast  uninhabited  forests  of  central 
America. 

(3689.)  The  Bubromte  are  now  generally  called  Guuzunw,  which  is  their 
original  Mexican  name.  The  mucilaginous  pulp  with  which  the  fruit  of  G. 
uhnifolia  is  filled  has  an  agreeable  taste,  something  resembling  that  of  green 
figs ; it  is  chiefly  however  used  not  as  food  by  man,  but  given  to  cattle  ; and, 
during  dry  weather,  when  the  herbage  is  scorched  up  or  exhausted,  it  forms  a 
very  grateful  and  useful  fodder.  The  wood  is  light  and  easily  worked,  the  bark 
is  bitter  and  glutinous,  and  a decoction  of  it  is  said  to  be  serviceable  in  that 
frightful  disease  Elephantiasis.  It  is  also  used,  on  account  of  the  quantify  of 
mucilage  it  contains,  in  the  clarification  of  sugar. 

(3690.)  Her.ua nnidjE.  The  genera  here  associated  have  hitherto  been  ap- 
plied to  but  few  economical  or  medicinal  uses.  The  bark  of  JValtheria  Dura- 
dinha,  which,  like  that  of  TV . viseosissima,  abounds  with  a strong  mucilage,  has 
been  employed  as  a demulcent,  and  also  as  a vulnerary : it  is  likewise  held  in 
some  repute  in  Brazil,  for  its  influence  in  allaying  inflammatory  symptoms  in  en- 
feebled habits  and  cachectic  persons. 

(3691.)  Dohbeyidje.  This  subtype  is  distributable  into  two  districts,  called, 
from  TVallichia  and  Dombeya,  the  Wallichiece  and  Dombeyece ; which  differ  in  the 
following  particulars  : 

(3692.)  In  the  TVallichiece  the  calyx  is  involucrate,  the  stamina  pluriseriate, 
and  the  monadelphous  tube  long ; 

(3693.)  While  in  the  Dombeyece  the  calyx  is  destitute  of  involucrum,  the 
monadelphous  stamens  uniseriate,  and  rarely  all  fertile. 

(3691.)  The  properties  of  the  Dombeyida,  as  fur  as  they  have  been  ascertained, 
are  similar  to  those  of  the  preceding  subtypes.  TVallichia  speclabilis  is  a hand- 
some tree,  having  much  the  port  of  our  linden,  and  hence  marks  the  transition 
from  this  type  to  the  Tiliacea,  which  follows. 

(3695.)  Tiliaceje.  The  linden  or  lime-tree,  Till  a,  with  its  allies,  E/teo- 
carpus  and  Dipterocarpus,  are  the  normal  genera  of  three  subordinate  groups, 
included  in  the  present  type,  and  called  the  Tilidcc,  Elceocarpidce,  and  Diptero- 
carpidee. 

(3696.)  Collectively  described,  the  Tiliacece  are  trees  or  shrubs,  seldom  herba- 
ceous plants,  with  simple,  alternate,  rarely  opposite  leaves,  and  deciduous 
stipules. 

The  inflorescence  is  axillary  or  terminal,  racemose  or  paniculate,  seldom  soli- 
tary, and  the  flowers  are  regular  and  united. 

The  calyx  is  formed  of  4-5  sepals  (rarely  more  or  less),  free  or  connate,  and 
valvate  in  aestivation  ; usually  without  an  involucrum.  The  petals  (rarely  wanting) 
are  equal  in  number  to  the  sepals,  and  alternate  to  them,  combined  at  the  base, 
or  free  and  furnished  with  foveol®,  imbricate  in  activation  in  two  subtypes,  and 
contorted  in  the  third.  'The  stamens  are  indefinite  and  distinct,  or  but  slightly 
connate  at  the  base,  many  of  the  filaments  sometimes  being  sterile,  and  the 
anthers  2-celled  and  dehiscent  lengthwise,  or  by  oblong  pores  at  the  apex.  'The 
germen  is  formed  of  2-10  carpels,  rarely  more,  connate,  and  2-  or  many-ovuled. 
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The  styles,  when  present,  either  free  or  connate,  and  with  the  stigmata  equal  in 
number  to  the  carpels. 

The  fruit  is  dry  or  baccate,  and  either  dehiscent  or  indehiscent,  of  several  cells, 
or  by  abortion  1-celled  ; the  seeds  2 or  more  in  each  cell,  erect  or  pendulous,  and 
often  arillate,  the  albumen  fleshy,  and  the  embryo  erect  in  two  subtypes,  in  the 
third  the  embryo  is  pendulous  and  the  albumen  absent. 

(3697.)  Hence,  selecting  the  chief  differential  characters,  the  Tiliacew  are 
arborescent  Malviance,  with  simple  leaves,  deciduous  stipules,  deciduous  or  con- 
nate sepals,  many  free  or  but  slightly  connate  stamens,  concrete  carpella,  a 
several-celled  ovarium,  2 or  many  seeds,  rarely  reduced  to  1 by  abortion. 

(3698.)  The  three  subtypes  distinguishable  in  this  group  [§  3592],  differ  in  the 
following  particulars : 

(3699.)  In  the  T Hi  doe  the  stamens  and  sepals  are  free  ; there  are  hypogynous 
glands  between  the  petals  and  the  ovary,  the  anthers  burst  by  chinks,  and  the 
seeds  are  many  and  albuminous. 

(3700.)  The  Elaocarpida-  resemble  the  Tilidce  in  every  respect  save  that  the 
petals  are  lobed  or  fringed,  and  the  anthers  open  by  oblong  pores  at  the  apex  ; 

(3701.)  While,  in  the  DipterocurpidcE,  the  calyx  is  tubular,  the  petals  are  con- 
torted in  aestivation  (like  the  Malvaceae),  the  stamens  slightly  connected  at  the 
base,  the  anthers  dehiscing  (like  the  Elaeocarpidae)  by  pores,  but  the  seeds  soli- 
tary and  exalbuminous,  and  the  radicle  superior.  They  are  also  resiniferous  trees, 
while  those  contained  in  the  preceding  subtypes  are  mucilaginous  plants. 

(3702.)  Tiildx:.  Although  less  viscid  than  the  Malvaceae,  these  are  all  muci- 
laginous harmless  plants.  Some  few,  as  Corchorus  olitorius,  the  Mauve  de 
Juif,  are  used  as  potherbs,  and  the  flowers  and  leaves  of  others,  as  the  lime  or 
linden,  Tilia,  and  the  Triumfeta  semitriloba,  as  demulcent  pectoral  medicines. 
The  bark  of  most  of  these  plants  is  tough  and  strong,  easily  separable  into  layers, 
which  are  known  in  commerce  as  bass,  and  from  which,  in  many  countries,  mats, 
baskets,  and  cords,  are  made.  Linden  or  lime-trees  grow  to  an  enormous  size, 
and  one  of  great  magnitude  is  said  to  have  given  its  Swedish  name  Linn  to  the 
ancestors  of  Linn-eus,  who  resided  in  its  neighbourhood.  Lime  timber  being 
light,  soft,  smooth,  close-grained,  and  not  liable  to  be  worm-eaten,  is  valued  by 
carvers  for  ornamental  works ; the  screens  and  carved  figures  in  cathedrals  and 
palaces  are  chiefly  made  of  lime-wood.  Tablets  of  lime-wood  were  formerly 
used  for  writing  on,  and  the  smaller  pieces  are  sought  for  by  turners,  and  toy  and 
pill  box  makers.  Lime-wood  forms  also  one  of  the  best  charcoals  for  the  manu- 
facture of  gunpowder,  and  for  making  painters’  scribblets.  The  lime-nuts  are  said, 
when  roasted,  to  hnve  something  the  flavour  of  chocolate,  for  which  they  might 
make  a domestic  substitute,  and  the  sap  abounds  with  saccharine  matter,  from 
which  a good  sugar  has  been  extracted,  and  a pleasant  wine  produced  by  fermenta- 
tion. The  lime-tree  flowers  are  very  fragrant,  and  are  a favorite  resort  of  bees. 
In  Lithuania,  near  Kowno,  where  there  are  large  forests  of  these  trees,  the  honey 
is  proverbially  excellent ; and  Kowno  honey  fetches  in  the  market  double  the  price 
of  that  from  other  places. 

There  are  some  famous  old  trees  (a  variety  of  T.  platyphi/lla),  growing  in  the 
churchyard  of  Seidlitz,  in  Bohemia,  the  broad  leaves  of  which  are  cucullate ; and 
the  peasants  affirm  that  they  have  miraculously  borne  hooded  leaves  ever  since 
the  monks  from  a neighbouring  convent  were  hanged  upon  them. 
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(3703.)  The  bark  of  Corchorus  capsularis  is  also  tough  ami  flexible,  and  is 
often  twisted  into  cords  and  fishing-lines.  The  very  ornamental  shrub,  known 
commonly  as  Corchorus  Japonicus,  is  a species  of  Kerria  (K.  Japonica),  and  be- 
longs to  the  type  SpireacetB  of  the  Rosim e. 

(3704.)  Eljeocarpid.e,  the  Perim-kara  of  Malabar,  is  a species  of  Eleeo- 
carpus,  the  fruit  of  which  is  eatable,  and  its  stones,  which  have  rough  and  appa- 
rently sculptured  surfaces,  are  often  brought  to  this  country,  and  set  in  gold  for 
necklaces.  The  other  genera  are  believed  to  be  innocuous  plants,  but  very  little 
is  known  of  their  properties,  save  that  the  bark  and  leaves  of  Decadia  aluminosa 
are  used  in  Cochin-china  by  the  native  dyers,  to  fix  and  heighten  colours,  as  other 
mordaunts  are  by  us. 

(3705.)  DipterocarpiDjE.  Dipterocarpus,  Dryobalanops,  S/toreu,  and  their 
allies,  form  a small  group  of  resiniferous  trees,  sometimes  associated  with  the 
Garciniacea,  sometimes  with  the  Rutinte,  but  most  frequently,  and  with  appa- 
rently most  propriety,  included  in  the  present  section.  Their  affinities  with  the 
other  groups  are,  however,  by  no  means  to  be  neglected. 

(3706.)  Dipterocarpus  turbinatus  is  famous  throughout  the  eastern  parts  of 
India  for  yielding  a thin  liquid  balsam,  there  called  wood-oil,  which  is  in  great 
request  for  common  painting. 

(3707.)  Shorea  robusta  is  a noble  tree,  growing  in  Hindustan  to  the  height  of 
100  or  150  feet,  and  affording  excellent  timber  for  domestic  architecture;  it  is, 
however,  far  inferior  to  teak  in  durability.  The  wood  abounds  in  resin,  which  is 
extracted,  and  used  instead  of  pitch  in  the  dockyards,  where  it  is  called  dhammar. 
The  best  specimens  are  also  sometimes  sorted  out  and  substituted  for  benzoin,  in 
the  incense  burned  by  the  H indus  in  their  temples.  Another  kind  of  dhammar  is 
procured  from  the  Valeria  Itulica,  the  old  Elceocarpus  Copall  ferns,  and  this  resin, 
being  solid,  goes  commonly  under  the  name  of  Indian  copal ; the  best  specimens 
are  often  made  into  ornaments,  and  sold  as  kahroba  or  amber.  The  fruit  of  this 
tree,  called  Piney,  when  boiled,  yields  a fatty  matter,  applicable  in  domestic 
economy  to  the  same  purposes  as  common  tallow. 

(3  708.)  Dryobalanops  Camphera,  the  celebrated  camphor-tree  of  Sumatra,  is 
the  plant  from  which  our  chief  supplies  of  camphor  will  probably  be  hereafter 
drawn.  Camphor  is  yielded  in  larger  or  smaller  quantities  by  several  plants, 
such  as  the  Lauras  Camphora,  and  other  species  of  laurel ; it  also  is  found  in  the 
roots  of  the  Alpinice,  Galanga,  Amoma,  <fcc.  as  well  as  in  the  resins  and  turpen- 
tines procured  from  some  of  the  Conifer*.  The  camphor  is  found  naturally  laid 
up  in  this  tree  in  large  cryptae,  a foot  or  a foot  and  a half  long ; and  there  are  a 
race  of  men,  styled  Toongoo  Nyr-Cappoor,  who  pretend  to  have  the  power  of 
distinguishing  those  trees  in  which  the  crypt*  are  large  and  full  from  those  the 
felling  of  which  would  be  unprofitable  toil.  Many,  however,  are  mutilated  with- 
out avail,  notwithstanding  the  pretensions  of  the  seers,  and  sometimes  the  cavities 
are  found  filled  with  a pitch-like  matter,  instead  of  camphor  and  fragrant  oil. 
The  camphor  from  the  Dryobalanops  (which  is  probably  only  a species  of  Diptcro- 
carpus), is  said  to  be  more  pure  than  that  from  other  sources,  but  less  volatile 
than  that  of  the  camphor-laurel. 
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(3709.)  1 he  ChlenacetE  and  Theacetr , the  two  types  included  in  this  subsec- 
tion, besides  their  obvious  relationship  to  the  Malvacea,  shew  likewise  an  affinity 
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to  several  other  groups,  especially  to  the  Hypericiuna  and  Aurantianm ; and 
to  one  type  of  the  former,  the  Garciniacem,  the  Theacece  are  most  closely  con- 
nected ; but  from  which  their  alternate  leaves,  the  quinary  arrangement  of  their 
llowers,  distinct  sepals  and  petals,  contorted  aestivation  of  the  corolla,  and  large 
non-adherent  cotyledons,  will  readily  distinguish  them. 

(3710.)  Chlajnacea:.  The  five  genera  associated  to  form  this  type  are 
shrubs  or  small  trees,  natives  of  Madagascar,  with  simple,  entire,  alternate,  and 
deciduous  stipules.  The  inflorescence  is  racemose  or  paniculate,  and  the  flowers 
united  and  mostly  invested  with  bracteae,  forming  a cloak  (^Xau/a),  whence  the 
collective  name. 

The  involucrum  is  i-2-flowered  and  permanent,  but  various  in  its  form  and 
consistence.  The  sepals  3,  small,  and  imbricate  in  aestivation.  The  petals 
5-6,  broadest  at  base,  and  sometimes  subconnate.  The  stamens  in  general  inde- 
finite, but  occasionally  definite  (10).  The  filaments  monadelphous  or  adhering 
to  the  tube  of  the  petals  ; the  anthers  roundish  and  2-celled,  adnate  or  free,  and 
dehiscent  longitudinally  by  chinks.  The  germen  is  3-5-celled,  formed  of  3,  rarely 
5 connate  carpels,  with  many-ovuled  central  placentae.  The  style  is  filiform,  and 
the  stigma  trifid. 

The  fruit  is  capsular,  3-c.elled,  or  from  abortion  1 -celled ; the  seeds  solitary  or 
numerous,  and  pendulous  from  the  central  placentae;  the  albumen  is  fleshy  or 
corneous,  the  embryo  green  and  central,  and  the  cotyledons  foliaceous  and  wavy. 

(3711.)  Hence,  differentially  considered,  the  Chltcnacete  are  trisepalous  Camel- 
liance,  with  monadelphous  stamens,  suspended  albuminous  seeds,  green  central 
embryo,  and  mostly  stipulate  leaves. 

(3712.)  The  ChltenaceeB  are  evidently  a transitional  group  from  the  mallow's  to 
the  camellias  and  their  allies ; their  involucrate  flowers  and  monadelphous  sta- 
mens indicate  their  affinity  ; and  although,  from  the  slight  union  of  their  petals 
and  albuminous  seeds,  they  were  referred  by  Jussieu  to  the  neighbourhood  of  the 
Ebenacetz,  they  certainly  appear,  as  Du  Pettit  Thouars  has  observed,  to  be  more 
nearly  related  to  the  Malvaceae  than  to  any  other  group  ; and  yet  from  them  they 
are  at  once  distinguished  by  the  imbricated  aestivation  of  their  sepals,  their  2- 
celled  anthers  with  a longitudinal  dehiscence,  and  their  albuminous  seeds. 

(3713.)  The  Chlenacete  are  handsome  plants  with  shewy  blossoms,  but  of  their 
properties  there  is  nothing  knowm ; most  of  the  genera  have  involucrate  flowers 
and  capsular  fruits;  but  one,  viz.  Hugonia,  is  destitute  of  involucrum,  and  its  fruit 
is  baccate;  hence  the  group  is  probably  distributable  into  two  subtypes. 

(3714.)  Theaceje.  The  Tea  plant  and  its  typical  associates  are  trees  or 
shrubs,  with  coriaceous  penninerved,  simple,  alternate  (rarely  opposite)  leaves, 
destitute  of  stipules.  The  inflorescence  is  axillary  or  terminal,  solitary  or  ag- 
gregate, united  or  polygamous  by  abortion,  and  variable  in  colour. 

The  calyx  is  formed  of  5-7,  unequal,  coriaceous  sepals,  imbricate  in  aestivation, 
and  often  subinvolucrate.  The  petals  usually  5,  (seldom  more  or  less,)  are  freo 
or  slightly  connate  at  the  base,  and  imbricate  or  subcontorted  in  aestivation.  The 
stamens  are  indefinite,  the  filaments  more  or  less  connate,  either  mon-  or  poly- 
adelphous, and  the  anthers  versatile  or  adnate,  2-4  celled,  and  dehiscent  either 
by  pores  or  clefts.  The  germen  is  formed  of  several  connate  carpels,  (2-7 ,)  the 
placentae  are  axial  and  few  or  many-ovuled,  the  styles  3-7,  filiform,  and  free  or 
mure  or  less  combined. 

The  fruit  is  capsular,  either  fleshy  or  coriaceous,  dehiscent  or  indehisceut,  and 
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many-celled;  the  cells  are  usually  equal  in  number  to  the  styles,  but  the  fruit  is 
sometimes  1 -celled  by  the  imperfection  of  the  dissepiments.  The  seeds  are  large, 
in  general  few,  sometimes  arillate,  and  attached  to  the  axial  placentas ; the  albu- 
men absent,  or  in  small  quantity,  the  embryo  straight,  bowed,  or  folded  back,  the 
radicle  turned  towards  the  kilum,  and  the  cotyledons  large,  sometimes  plicate,  and 
often  oily. 

(3715.)  Hence,  selecting  the  chief  differential  characters,  the  Theacca  are 
exstipulate  subinvolucrate  Camellianai,  with  mon-or  poly-adelplious  stamens,  and 
exalbuminous  or  subalbuminous  definite  seeds. 

(3716.)  The  genera  associated  to  form  this  type  are  distributable  into  two  sub- 
types,  called,  from  Ternstromia  and  Camellia,  the  Ternstroniidce  and  Camcllidce ; 
and  the  former  has  been  again  subdivided  into  several  districts  by  De  Candolle ; 
but  the  later  investigations  of  Cambessedes  render  it  doubtful  whether  these  sub- 
divisions are  tenable,  and,  according  to  him,  the  two  subtypes  just  named  are 
scarcely  separable. 

(3717.)  The  Ternstiomidae  have,  according  to  Bartling,  a 5-sepaled  persistent 
calyx,  5 petals,  and  sometimes  albuminous  seeds ; 

(3718.)  While,  in  the  Camellkla,  the  calyx  is  5-7  sepaled  and  deciduous,  and 
the  seeds  are  exalbuminous. 

(3719.)  Ternstrosiidx:.  As  far  as  experience  and  analogy  instruct  us,  the 
plants  contained  in  this  subtype  are  innocuous : they  are  mucilaginous,  slightly 
bitter  and  aromatic,  and  some  few  have  been  used  in  fomentations  and  the  pre- 
paration of  emollient  baths,  such  as  Kielmeyra  speciosa;  and  Coclilospermum  in- 
signe  in  decoction  is  said  to  have  the  power  of  healing  internal  abcesses.  It  is 
called  Batua  do  curvo  in  Brazil.  The  fruit  of  some  of  the  Saurajetc  is  esculent, 
and  one  is  said  to  resemble  the  Tomato  in  flavor. 

(3720.)  Camellidje.  This  subtype  contains  only  two  genera,  viz.  Camellia 
and  Thea,  and  even  these  are  by  some  persons  not  considered  as  generically  dis- 
tinct. The  Camellia  are  celebrated  for  the  great  beauty  of  their  foliage  anil  the 
splendid  colours  of  their  blossoms,  which  vary  through  every  shade  and  mixture 
of  red  and  white.  In  its  native  country  the  Camellia  Japonica  is  a lofty  tree, 
and  even  in  our  conservatories  it  reaches,  under  favourable  circumstances,  a con- 
siderable size.  The  seeds  of  several  species  abound  in  oil,  which  may  be  ex- 
pressed for  table  use;  and  that  procured  from  C.  oleifera  is  said  to  be  equal,  if  not 
superior,  to  olive  oil.  C.  drupifera  also  yields  abundance  of  oil,  which  when 
fresh  is  excellent,  but  it  soon  becomes  rancid.  C.  Kissi  is  the  Kengua  or  Kissi- 
swa  of  Hindustan,  and  its  leaves  have  a strong  smell,  like  that  of  China  tea,  but 
it  is  transient,  and  the  flavor  is  inferior  to  the  true  Theae. 

(3721.)  Of  the  genus  Thea  there  are  but  three  or  four  known  species,  and 
of  these  two  only,  viz.  /'.  vindis  and  /.  Bohca , afford  the  leaves  which  are  so 
extensively  used  in  infusion,  as  the  common  morning  and  evening'  beverage  in  this 
country,  and  in  other  parts  of  Europe,  us  well  as  in  China.  Indeed,  some  autho- 
rities declare,  that  the  black  and  green  teas  are  not  the  produce  of  different  species, 
but  merely  varieties  of  T.  viridis,  which,  according  to  soil  and  culture,  will  produce 
either  green  tea  or  black  ; and  that  the  T.  Buhea  of  botanists  does  not  enter  es- 
sentially into  the  manufacture,  although  its  leaves,  as  well  as  those  of  different 
species  ot  Camellia,  may  be  introduced  accidentally,  or  be  mixed  designedly  as  an 
adulteration.  The  tea  districts  of  China  extend  from  about  the  27th  to  the  31st 
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degree  of  north  latitude,  but  the  plant  may  be  cultivated  in  more  northern  regions, 
even  to  latitude  45°  in  Japan,  where  the  climate  is,  however,  peculiarly  mild  for  its 
distance  from  the  equator.  The  tea  plants  delight  in  shallow  soils  on  the  sides  of 
hills,  and  some  of  the  finer  kinds  are  said  to  grow  on  such  dangerous  declivities  as 
to  be  inaccessible  to  man,  and  their  leaves  are  only  obtained  by  the  artifice  of 
provoking  the  monkies  that  dwell  among  them,  who,  when  enraged,  break  off  the 
boughs  and  fling  them  at  their  tormentors  below.  The  black  and  the  green  tea 
districts  lie  in  different  provinces,  and  teas  of  very  various  qualities  and  value  are 
brought  from  the  several  districts  in  which  the  two  chief  varieties  are  principally 
cultivated;  and  it  is  said,  that  if  a green  tea  plant  be  transported  to  a black  tea 
district,  it  then  will  bear  black  tea  leaves,  and  that  the  contrary  occurs  when  black 
tea  plants  are  carried  to  green  tea  districts.  This  affirmation  appears  to  be  de- 
cisive of  the  question  so  long  debated,  as  to  whether  bohea  and  green  teas  are  the 
produce  of  the  same  or  different  species.  Tea  is  said  to  have  been  first  used  by 
the  Chinese  to  cover  the  taste  of  their  water,  which  is  in  many  districts  brackish 
and  unpalatable,  and  that,  finding  the  infusion  pleasant  in  its  flavor,  and  enjoying  the 
agreeable  excitement  it  produces,  the  practice  gradually  extended  even  in  those 
places  where  the  water  was  good,  and  at  length  was  introduced  into  Europe.  As 
M'Culloch  observes,  “ the  late  rise  and  present  magnitude  of  the  British  tea 
trade  are  among  the  most  extraordinary  phenomena  in  the  history  of  commerce.” 
Tea  was  wholly  unknown  to  the  Greeks  and  Romans,  and  even  to  our  own  an- 
cestors, previously  to  the  end  of  the  16th  or  the  beginning  of  the  17th  century. 
It  seems  to  have  been  originally  imported  in  small  quantities  by  the  Dutch,  but 
was  hardly  known  in  this  country  until  after  1650.  In  1660,  however,  it  began  to 
be  used  in  coffee-houses,  for  by  an  act  passed  in  that  year  a duty  of  8 d.  is  laid  on 
every  gallon  of  “ coffee,  chocolate,  sherbet,  and  tea,”  made  and  sold.  But  it  is 
abundantly  evident  that  it  was  then  only  beginning  to  be  introduced,  for  the  fol- 
lowing entry  appears  in  the  Diary  of  Mr.  Pepys,  secretary  to  the  admiralty. 
“September  25,  1661,  I sent  for  a cup  of  tea,  (a  China  drink,)  of  which  I had 
never  drunk  before.”  In  1664  the  East  India  Company  bought  2 lbs.  2 ounces 
of  tea  as  a present  for  his  Majesty.  In  1667  they  issued  the  first  order  to  import 
lea,  directed  to  their  agent  at  Bantam,  to  the  effect  that  he  should  send  home 
100  lbs.  of  the  best  tea  he  could  get;  and  since  then  the  consumption  has  gone  on 
regularly  increasing,  until  now  the  average  yearly  consumption  in  Great  Britain 
alone,  excluding  Ireland  and  our  colonies,  is  upwards  of  26,000,000  lbs.  yielding 
a revenue  of  between  3 and  4,000,000/.  per  annum. 

(3722.)  An  infusion  of  the  leaves  of  T.  Cochin-chinensis  is  employed  in  warm 
weather  as  a refrigerant;  and  the  seeds  of  T.  oleosa  are  said  to  yield  an  abundance 
of  oil,  fit  for  table  use  as  well  as  for  burning ; but  it  is  probable  that  this  plant 
is  the  same  as  that  described,  under  the  name  of  Camellia  oleifera,  by  Abel. 

ranunculin;e. 

(3723.)  The  nine  types  or  natural  associations  of  genera  included  in  this  sec- 
tion are  distributable  into  three  subsections,  which,  from  Bcrberis  (the  barberry), 
Ranunculus  (the  crowfoot),  and  Nelumbium  (the  water-lotus),  are  called  Ber- 
ber iatuc,  Ranunculi  a nee,  and  Nelumbiance. 

(3724.)  Collectively  considered,  the  Ranunculi  nee  are  albuminous  Rhceadosce, 
with  imbricate  sepals  and  petals,  and  indefinite  stamens;  carpels  numerous  and 
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for  the  most  part  distinct;  the  albumen  usually  large,  and  the  embryo  small,  and 
sometimes  vitellose. 

(3725.)  The  Berberianm  are  drupaceous  Ranunculi  nee,  with  deciduous  sepals 
and  petals,  indefinite  stamens,  or,  when  definite,  opposite  the  petals,  and  the 
ovaries  few  or  many,  and  distinct,  and  the  albumen  sometimes  small. 

(3726.)  The  Ranunculianee  are  non-drupaceous  Ranunculinee,  with  an  imbri- 
cate, rarely  valvate  perianth,  indefinite  stamens ; ovaries  mostly  indefinite,  multi- 
seriate  and  distinct,  the  albumen  large,  and  the  embryo  straight. 

(3727.)  The  Nelumbiante  are  herbaceous  aquatic  Ranunculinte,  with  large 
floating  leaves,  carpels  distinct  or  connate,  and  the  embrj’o  enclosed  in  the  persis- 
tent vitellus. 

BERBERIANM. 

(3728.)  Two  types  only  are  comprehended  in  this  .subsection;  the  one  called 
Menispermacece,  from  Menispermum,  the  moon-seed,  and  the  other  Berberacece, 


a.  Menispermum  Canadense.  (a)  Stamineous  flower.  (b)  Fruit, 
one  carpel  being  abortive.  ( c ) Transverse  section.  ( d ) Longitudinal 
section  of  fruit,  two  carpels  being  abortive.  ( e ) Seed  invested  with 
the  endocarp.  (/)  Ditto  naked.  (g)  The  curved  embryo. 

b.  Berberis  vulgaris.  Cutting,  to  shew  the  foliage,  aculeate  stipules, 

and  inflorescence.  (r<)  Flower  separated  and  expanded,  (b)  A petal 
detached.  ( c ) A stamen,  to  shew  the  valvular  dehiscence  of  the 
anthers,  (rf)  The  fruit.  (e)  Ditto  cut  lengthwise,  to  shew  the  two 
erect  seeds.  (/)  A seed.  ' ( g ) Longitudinal  section  of  ditto,  to  shew 
the  embryo.  ( h ) Embryo  detached. 

from  Berberis,  the  common  barberry.  The  affinity  of  these  groups  is  close,  and 
their  connexions  with  the  surrounding  ones  not  slight.  De  Candolle  mentions 
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their  monadelphous  stamens  as  a point  of  similitude  between  the  Menispermacece 
and  Bromacece,  and  those  genera  which  have  stipulate  leaves,  as  Caperonia , esta- 
blish a connexion  with  the  Malvacece.  The  Menispermacece  also  approach  some 
oi  the  Anonacece , with  which,  however,  the  Berberacece  are  perhaps  the  most 
intimately  connected. 

(3729.)  Menispermacejj.  The  genera  associated  to  form  this  type  are  climb- 
ing shrubs  or  perennial  herbaceous  plants,  with  alternate,  petiolate,  and,  in  general, 
cordate  or  peltate  leaves,  simple,  rarely  compound,  mucronate,  and  destitute  of 
stipules.  The  inflorescence  is,  in  general,  axillary,  racemose  or  paniculate,  the 
flowers  are  small,  dioecious  (by  abortion  ?),  rarely  monoecious  or  polygamous. 

The  sepals  and  petals  are  indistinguishable  from  each  other,  arranged  in  ter- 
nary or  quaternary,  seldom  in  quinary  series,  and  the  latter  are  sometimes  abor- 
tive. The  stamens  are  usually  monadelphous,  rarely  free,  sometimes  opposite 
the  petals,  and  equal  to  them  in  number,  at  others,  but  less  frequently,  2-3  or  4 
times  as  many.  The  anthers  are  adnate,  and  usually  adhering  throughout  their 
whole  length  to  the  filaments,  and  dehiscent  extrorsely.  The  germen  consists 
of  several  carpels  (or  by  abortion  of  a single  ovary),  subcoalescent  by  the  bases  of 
the  styles,  which  are  terminal,  and  the  stigmata  simple  ; sometimes  the  carpels 
are  connate,  the  germen  multilocular,  or  by  abortion  1-celled. 

The  fruit  is  drupaceous  or  baccate,  each  carpel  1 -seeded,  oblique  or  lunulate, 
compressed,  and  the  seeds  similar  to  it  in  form.  The  embryo  is  curved  or  peri- 
pheric, (i.e.  turned  in  the  direction  of  the  circumference.)  The  albumen,  when 
present,  spare  and  flesh}',  (but  often  absent) ; the  cotyledons  are  flat,  sometimes 
lying  face  to  face,  at  others  distant,  and  even  situated  in  separate  cells  of  the  seed. 

(3730.)  Differentially  considered,  the  Menispermacece  are  amphipetalous  Ber- 
ber iance,  with  twining  stems,  cordate  or  peltate  leaves,  small  separated  flowers, 
anthers  dehiscent  by  chinks,  and  a curved  embryo. 

(3731.)  The  Menispermacece  are  distributable  into  three  subtypes,  which,  from 
Schizandra,  Lardizabala,  and  Menispermum,  are  called  the  Sc/iizandridce,  Lardi- 
zabalidce,  and  Menispermidce, 

(3732.)  The  Schizandridce  are  albuminous  Menispermacece,  with  numerous 
carpella  seated  on  a long  conical  torus. 

(3733.)  The  Larclizabalidce  are  exalbuminous  Menispermacece,  with  compound 
leaves,  und  many-celled  many-seeded  fruits ; 

(3734.)  While  the  Menispermidce  are  exalbuminous  Menispermacece,  with  sim- 
ple leaves,  and  i -celled  1-seeded  carpels. 

(3735.)  Mmnispermidje.  The  several  species  of  Cissampelos,  and  other  ge- 
nera, with  peltate  leaves,  shew  the  affinity  of  this  group  with  the  Tropceolacece  of 
the  preceding  section.  C.  Pareira  is  the  true  Pareira  brava  of  medicine,  once 
much  esteemed  in  ischuria  and  various  diseases  of  the  bladder.  It  is  a bitter- 
sweet diuretic,  but  not  at  present  often  employed.  C.  Mauritania  and  Abuta 
candicans  and  rufcscens  have  similar  properties,  though  in  a less  degree,  and 
their  roots  are  often  mixed  with  those  of  the  real  Pareira  brava.  The  roots  of 
C.  cbractcata,  the  Orel/ui  de  Onca  of  Brazil,  is  there  considered  ns  an  antidote 
against  serpent-bites ; and  those  of  C.  ovalifolia,  which  are  very  bitter,  are  said  to 
be  an  effectual  remedy  in  cases  of  intermittent  fevers.  The  peltate  leaves  of  C. 
glaherrima  have  a stimulating  smell  and  a pungent  taste,  resembling  those  of  the 
trophy  cress. 
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(3736.)  Calumba  or  Colomba-root,  so  much  prized  as  an  astringent  stomachic 
bitter,  and  which  has  been  so  successfully  employed  in  the  cure  of  dysentery  and 
severe  cases  of  diarrhoea,  is  the  root  of  the  Coceulus  (or  Menispermum) palmatus. 
Several  other  species  of  Coceulus,  as  C.  cordifolius,  C.  platyphyllus,  C.peltatus, 
C.  ninerascens,  and  C.  crispus,  are  also  commended  as  valuable  tonics. 

(3737.)  The  berries  ot  others,  as  C.  flavescens,  C.  Plukenetii,  C.  lacunosus, 
and  C.  suberosus,  are  deleterious,  and  are  frequently  used  to  intoxicate  or  poison 
fish.  The  latter  affords  the  well-known  deadly  drug  called  Coceulus  Indicus, 
which  is  here  often  employed  to  destroy  vermin,  and  also  by  poachers  to  capture  fish. 
This,  its  chief  Indian  use,  being  forbidden  in  England  by  law,  it  is,  as  Don  says, 
not  easy  to  account  for  the  large  importations  of  the  berries  as  an  article  of  trade, 
unless  they  serve  to  adulterate  fermented  liquors,  and  to  impart  to  beer  an  adven- 
titious intoxicating  quality'.  Such  frauds  are  however  prohibited  under  heavy 
penalties.  The  active  principle  of  Coceulus  Indicus  is  believed  to  be  an  alkaloid, 
which  has  been  separated,  and  is  called  Picrotoxia : M.  Boullay  has  also  detected 
a peculiar  acid  in  the  berries,  which  he  has  named  the  Menispermic.  Coceulus 
Indicus  has  been  recommended  in  the  treatment  of  paralysis,  and  in  some  cases 
its  administration  would  seem  to  have  been  serviceable  in  restoring  lost  power  to 
palsied  limbs. 

(3738.)  The  bruised  stems  of  C.  fibraureu  yield  a yellow  dye,  which  is  used 
instead  of  turmeric,  but  its  colour  is  neither  so  bright  nor  durable.  The  roots  and  ' 
stems  are  also  esteemed  as  diuretics  and  deobstruents.  Coscinium  fenestratum  is 
the  “knotted  plant,”  or  Bangwell-gettah,  of  the  Cingalese,  who  swallow  small 
slices  of  the  wood  in  decoction,  considering  it  an  admirable  stomachic. 

(3739.)  Lardizabalidje.  The  fruits  of  Ho/bollia  latifolia  and  H.  angustifolia, 
natives  of  Nepal,  are  both  eatable;  as  is  also  that  of  Lardizabala  biternata,  which 
is  sold  in  the  markets  of  Peru  and  Chili  under  the  names  of  Guilbogui  or  Coguill- 
vochi. 

(3740.)  SckizandriDjE.  The  properties  of  these  plants  are  as  yet  unknown; 
and  they  are  at  present  chiefly  interesting  on  account  of  the  connexion  they  esta- 
blish, by  their  albuminous  seeds,  between  this  type  and  the  Annonacecc  of  the  fol- 
lowing subsection,  to  which  by  some  writers  they  are  appended. 

(3741.)  Berberacesb.  Berberis,  and  its  typical  associates,  are  shrubs  or  pe- 
rennial herbaceous  plants,  for  the  most  part  smooth,  and  with  simple  or  compound, 
alternate  leaves,  destitute  of  stipules.  The  inflorescence  is  racemose  or  paniculate, 
sometimes  solitary,  and  the  flowers  regular  and  united.  The  sepals  are  6 (4  or  3) 
biseriate,  deciduous,  and  furnished  externally  with  petaloid  scales.  The  petals 
equal  in  number  to  the  sepals,  and  opposite  to  them,  (seldom  twice  as  many,) 
and  in  general  with  an  appendage  internally  at  their  bases ; the  stamens  are  equal 
to  the  petals  in  number,  and  opposite  to  them ; the  filaments  are  short,  free,  and 
sometimes  irritable ; the  anthers  oblong,  adnate,  2-celled,  and  dehiscent  by  elas. 
tically  recurving  valves.  The  germen  is  1 -celled  and  many-ovuled,  the  style  sub- 
terminal  and  very  short,  and  the  stigma  thick  and  suborbiculate.  The  fruit  is 
baccate  or  capsular,  and  1-celled;-  the  seeds  2-3,  seldom  solitary,  are  usually 
attached  to  the  lower  part  of  the  lateral  placenta,  and  are  erect  or  suboblique. 
The  albumen  fleshy  or  subcorneous,  the  embryo  straight,  axile,  and  slender,  with 
the  radicle  more  or  less  thickened  at  its  extremity,  and  the  cotyledons  flat. 

(3742.)  Hence,  diil’erentially  considered,  the  Berberaceic  are  non-scandent 
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Berberianee  with  united  flowers,  the  stamens  and  petals  opposite  the  sepals,  the 
anthers  dehiscent  by  recurved  elastic  valves,  the  carpels  solitary,  the  seeds  albu- 
minous, and  the  embryo  straight. 

(3743.)  The  Berberaceae  are  all  innocuous  plants;  the  fruits  of  several,  as  of 
the  common  barberry,  are  eatable.  They  are  in  general  acid,  and  more  or  less 
astringent.  The  acid  present  in  the  barberry  is  the  oxalic,  and  it  renders  the 
fruit  so  sour  that  but  few  birds  will  eat  it.  When  preserved  with  sugar,  it  is  how- 
ever excellent  as  a dessert,  or  pickled  as  a garnish.  A very  refreshing  drink  is 
made  by  bruising  the  berries  and  steeping  them  in  water,  which  is  considered  ser- 
viceable in  fevers.  The  barberry  was  once  an  officinal  plant,  but  it  has  been  long 
expunged  from  our  Pharmacopoeias.  The  astringent  principle  is  so  abundant  in 
the  bark  of  Berberis  vulgaris  that  it  is  used  in  Poland  to  tan  leather.  It  also 
affords,  with  alum,  a beautiful  yellow  dye.  Berberis  tinctoria  and  lute  a are 
likewise  used  as  yellow  dye-stuffs ; and  the  wood  of  B.  ilicifolia , from  its  elasti- 
city, is  made  into  bows  by  the  inhabitants  of  Terra  del  Fuego. 

(3744.)  A prejudice  exists  against  the  growth  of  the  barberry  in  hedges  or 
near  corn-fields,  as  it  is  said  to  render  the  corn  in  its  vicinity,  and  even  to  the 
distance  of  3 or  400  yards  across  a field,  barren.  There  seems,  however,  to  be  but 
little  foundation  for  the  belief  that  this  sterility  is  attributable  to  the  barberry. 

(3745.)  The  barberry  is  remarkable  for  the  conversion  of  the  lower  leaflets  of 
its  compound  leaves  into  spinacules  by  the  abortion  of  the  sarcopbyl,  and  the  indu- 
ration of  the  ribs  or  pleuropbyl.  These  spiny  leaflets,  as  well  as  those  which 
retain  the  ordinary  development,  are  articulated  with  the  petiole. 

(3746.)  Leontice  thalxctroid.es  likewise  requires  especial  notice,  from  the  pe- 
culiarity of  its  ovary  not  enlarging  with  the  growth  of  the  seeds,  which  hence, 
in  their  progress  towards  maturity,  burst  through  the  stunted  pericarp,  and  be- 
come absolutely  naked  when  ripe,  although  invested  with  a pericarpial  covering 
when  young. 

RANUNCULIANJE. 

(3747.)  Five  types  or  natural  families  of  plants  are  included  in  this  subsection ; 
the  three  first  of  which  should  probably  however  be  regarded  as  only  subdivisions 
of  a common  type.  Anoxia,  Magnolia,  Dillenia,  Ranunculus,  and  Piconia,  the 
normal  genera  of  these  several  types,  give  their  names  to  each  respectively. 

(3748.)  Anonace.e.  The  custard  apple  (Anona),  with  its  typical  allies,  are 
trees  or  shrubs,  bearing  alternate,  simple,  entire,  exstipulate  leaves.  The  in- 
florescence is  axillary,  sometimes  opposite  the  leaves,  the  peduncles  short,  and 
one  or  few  flowered,  and  the  flowers  united  and  regular. 

The  calyx  is  formed  of  3-4  persistent  sepals,  usually  connate,  (rarely  free,)  and 
imbricate  in  aestivation.  The  petals  are  6,  biseriate,  alternate  with  each  other, 
coriaceous,  and  valvate  in  aestivation,  sometimes  (but  rarely)  wanting ; the  sta- 
mens are  indefinite,  (seldom  definite,  as  in  Bocagea,)  adpressed,  and  covering  a 
large  hypogynous  disk.  They  are  free,  short,  more  or  less  angular,  the  anthers 
adnate,  extrorse,  and  dehiscent  longitudinally,  with  a glandular  connectivum 
that  is  often  large,  4-cornered,  and  nectariferous.  The  carpels  are  numerous, 
(seldom  solitary,  as  in  Monodora,)  the  styles  are  short,  and  the  stigma  simple. 
The  fruit  consists  of  numerous  carpels,  (rarely  by  abortion  lew  or  solitary,)  either 
succulent  or  dry,  stalked  or  sessile,  discrete  or  coudunate,  and  1 or  many-seeded. 
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The  seeds  are  ovate  or  ovato-oblong,  attached  to  the  sutural  placenta  in  one  or 
two  rows.  The  testa  is  membrano-crustaceous  and  brittle.  The  tegmen  mem- 
branous and  folded  inwards,  or  forming  many  processes,  entering  the  albumen, 


A B C 


a.  Ranunculus  acris.  Specimen  to  shew  the  root,  exstipulate  leaves, 

with  expanded  petioles  and  flowers.  (a)  Flower  separate.  (b)  Nu- 
merous carpella.  (e)  One  carpel  separated.  ( cl ) Section  of  ditto, 

to  shew'  the  albumen  and  embryo. 

b.  Hibbertiavolubilis.  Cutting,  to  shew  leaves  and  flow'er.  (a)  Flower 

deprived  of  the  petals  to  shew  the  alternate  sepals;  one  stamen  only  left 
with  the  pistils.  ( b ) The  aggregate  carpels.  (c)  A seed,  with  its 
incomplete  arillus.  ( d ) Section  of  the  seed,  to  shew  the  albumen  and 

small  erect  embryo. 

c.  Anona  squamosa.  Cutting,  to  shew  leaves  without  stipules,  and 
the  ternary  arrangement  of  the  flowers.  (a)  Flower  separated,  the 
ternary  disposition  of  the  perianth,  and  numerous  stamens.  (b)  Fruit. 

(c)  Section  of  ditto.  (tf)  Seed.  ( e ) Ditto  with  the  tegument 
removed.  (/)  Section  to  shew  the  ruminated  albumen.  (g)  The 
embryo. 

w’hich  hence  is  ruminated.  The  embryo  is  small  and  seated  at  the  base  of  the 
rimose  albumen,  which  is  hard  and  fleshy,  the  cotyledons  short  and  entire,  and 
the  radicle  subrotund. 

(.3749.)  Differentially  considered,  the  Anonacete  are  therefore  syn-or  apo- 
carpous Ranunculianee , with  exstipulate  leaves,  rimose  anthers,  and  ruminated 
albumen. 

(3750.)  Three  chief  variations  are  noticeable  in  the  structure  of  the  fruit  of 
the  Anonacecs,  which  are  characteristic  of  three  districts,  in  which  the  included 
genera  may  be  arranged. 

(3751.)  Monovoreje.  In  Monodora  the  fruit  is  formed  of  a solitary  carpellum. 
Eupomatia,  generally  referred  to  this  group  on  account  of  its  solitary  fruit,  which 
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is  many-celled,  has  perigynous  stamens,  and  is  destitute  of  petals;  the  propriety  of 
its  location  here  is  therefore  doubtful. 

(3752.)  Anoneje.  In  Anona  and  Rollinicl  the  carpels  are  numerous  and  co- 
ad  un  ate  ; 

(3753.)  While  in  Unona,  and  all  the  other  genera  that  together  form  the  dis- 
trict Unonete,  the  carpels  are  numerous  and  discrete. 

(3754.)  The  Anonacetz  are  in  general  powerfully  aromatic  plants,  and  the 
fruit  of  many  much  esteemed  as  food.  Anona  muricata  is  the  sour-sop,  A. 
squamosa  the  sweet-sop  [§  3748,  c],  and  other  species  the  different  kinds  of 
custard  and  alligator  apples  of  tropical  countries.  A.  Cheirimolia  is  one  of  the 
most  delicate  Peruvian  fruits,  and  said  to  be  not  inferior  to  any  in  the  world. 

The  wood  ot  A.  palustris  is  so  soft  that  it  is  often  used  as  stopples  instead  of 
cork,  and  that  of  A.  sylvatica  being  white  and  easily  worked,  is  sought  after  by 
turners  as  lime-wood  is  in  Europe. 

(3755.)  Asiminia  triloba  is  sour,  and  has  a fetid  smell ; the  fruit  is  therefore 
seldom  eaten  excepting  by  the  negroes.  Du  Hamel  says  it  contains  a peculiar 
and  very  powerful  acid. 

(3756.)  The  dry  fruits  of  some  Unonecz,  as  Unona  aromatica  and  AEthiopicu, 
which  latter  is  the  Piper  JEthiopicum  of  commerce,  are  very  pungent,  and  often 
substituted  for  other  spices.  Xylopia  frutescens  has  also  an  aromatic  fruit,  with 
the  pungency  and  something  the  flavour  of  pepper.  The  fruits  of  other  Unontz 
are  esculent.  From  U.  Narum  a sweet-smelling  greenish  oil  is  procured  by  dis- 
tilling the  roots,  which  is  used  medicinally  as  a stimulant.  Its  bark,  as  well  as 
that  of  U.  musaria,  is  used  in  the  construction  of  musical  instruments  ; and  that 
of  Xylopia  sencea,  and  several  other  species,  is  twisted  into  cordage.  X.  glabra 
is  the  bitter- wood  of  Jamaica;  and,  so  great  is  its  bitterness,  that  sugar  which  has 
been  occasionally  imported  in  hogsheads  made  of  it  has  been  rendered  un- 
eatable. Furniture  made  of  it  is  proof  against  the  attacks  of  insects  ; but  it  is 
very  disagreeable  to  work  with,  on  account  of  the  bitterness  which  the  carpenters 
complain  of  perceiving  in  their  mouths  and  throats. 

The  flowers  and  juices  of  several  Unonacetz  are  highly  fragrant,  as  U.  virgata, 
odorata,  <fec.  ; anil  (rom  the  bark  of  Uvaria  tripetaloidea  when  wounded  there 
exudes  a viscid  secretion  which  hardens  into  a fragrant  gum. 

(3757.)  Bocagea,  which  is  remarkable  for  its  definite  stamens,  establishes,  by 
its  hexandrous  flowers,  a connexion  between  this  type  and  the  Berberaceic. 

(3758.)  M.\gnoliace_e.  The  Magnolia ’,  and  their  typical  allies,  are  splendid 
shrubs  or  trees,  with  simple,  alternate,  penninerved  leaves,  and  convolute  deci- 
duous stipules,  when  young  terminating  the  branches  with  a conical  > alvptra,  like 
as  in  the  fig-tree,  and  when  fallen  leaving  annular  cicatrices.  The  inflorescence 
is  terminal  or  axillary,  the  flowers  large,  solitary,  united  (very  seldom  dioecious, 
as  in  Mayna,)  and  often  intensely  fragrant.  The  parts  of  the  flower  have  a 
ternary  disposition. 

The  sepals  (3-6)  are  deciduous,  nearly  entire,  and  imbricate  in  aestivation. 
Petals  3-27,  in  one  or  many  ternary  series,  and  imbricate  in  aestivation.  The 
stamens  are  indefinite,  and  exserted  from  an  bypogynous  torus.  The  filaments 
free,  the  anthers  long,  adnate,  and  2-celled,  with  parallel  locules  dehiscent  longi- 
tudinally by  clefts,  and  a very  narrow  connectivum.  The  ovaries  are  many, 
attached  to  the  torus  above  the  stamens,  distinct,  multiseriatr  and  imbricate, 
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rarely  definite,  and  uniseriate  ; each  1-celled,  1 or  more  ovuled,  and  the  ovules 
suspended  or  ascending  ; the  styles  are  short,  and  the  stigmata  simple. 

The  fruit  is  either  dry  or  succulent,  consisting  of  numerous  carpella,  variable 
in  form,  and  either  dehiscent  by  clelts  from  above  or  below,  or  sometimes  inde- 
hiscent ; and  attached  to  an  elongated  axis  or  torus.  I he  seeds  are  solitary  or 
several,  affixed  to  the  inner  angle  of  the  carpel,  the  embryo  small,  straight,  and 
included  in  the  base  of  the  albumen,  which  is  fleshy,  and  the  radicle  is  next  the 
hilum. 

(8759.)  Hence,  differentially  considered,  the  Magnoliacece  are  stipulate  Ramin- 
culianat,  with  a deciduous  calyx,  elongated  adnate  anthers,  and  many  distinct 
carpella. 

(3760.)  The  genera  here  associated  are  distributable  into  two  subtypes,  which, 
from  Magnolia  and  Illicium,  are  called  the  Magnolida.  and  llliculcc. 

(3761.)  The  Magnolidce  include  all  those  genera  in  which  the  leaves  are  im- 
punctate,  and  the  carpels  indefinite  and  spicate  ; 

(3762.)  While,  in  the  lllicidce , (or  IVinteree,)  the  juices  are  aromatic,  the 
leaves  pellucido-punctate,  and  the  carpels  definite  and  uniseriate. 

(3763.)  Magnolidx;.  The  Magnolias,  and  their  several  allies,  are  aromatic 
bitter  plants,  with  very  shewy  fragrant  blossoms.  Indeed,  the  odor  of  some,  as 
M.  tripetala  and  M.  \glauca,  is  so  powerful  and  penetrating  as  to  induce  sickness 
and  headach,  and  even,  according  to  Barton,  paroxysms  of  fever,  and  of  gout,  so 
that  it  strips  of  its  hyperbole  the  assertion  that  men  might  “die  of  a rose  in 
aromatic  pain.”  Kalm  says  that  these  trees  may  be  discovered  by  their  scent  at 
a distance  of  three  miles  when  the  wind  is  favorable.  The  bark  of  M.  glauca,  as 
well  as  the  other  species,  is  intensely  bitter,  and  is  said  to  be  equally  efficacious 
as  cinchona  in  the  cure  of  intermittent  fevers.  The  seeds,  which  are  bitter,  are 
known  in  America  under  the  name  of  Indian  physic : a tincture  made  from  the 
cones  of  M.  acuminata  is  extolled  in  Virginia  in  the  treatment  of  rheumatism, 
and  the  bitter  seeds  of  M.  Yulan  are  used  in  China  as  a febrifuge  under  the 
name  of  Tsin-y.  M.  excelsa  yields  excellent  fine-grained  timber;  and  that  of 
Michelia  Doltsopa,  one  of  the  handsomest  trees  of  Nipal,  affords  also  a valuable 
fragrant  wood.  Michelia  Champuca  is  the  Tsiarn  paca  of  the  Asiatics,  who  are 
very  fond  of  its  aromatic  orange-coloured  flowers  as  ornaments  for  their  heads. 
The  root  and  bark  is  red  and  bitter,  but  the  fruit  is  eatable. 

(3764.)  Aromadendron  elegans  is  a beautiful  tree,  remarkable  for  the  fragrance 
of  its  blossoms ; its  bark  is  aromatic  and  bitter,  and  it  is  esteemed  medicinally  .as 
a stomachic. 

(3765.)  Liriodendron  Tulipifera  is  the  tulip-tree  now  naturalized  to  our  planta- 
tions, and  deservedly  a great  favorite  in  parks  from  its  handsome  growth,  curious 
leaves,  and  beautiful  tulip-like  flowers.  Like  the  other  Magnolidie  its  wood  is 
useful  as  timber,  being  light,  fine-grained,  and  easily  worked  ; and  the  bark  is 
bitter  and  tonic.  There  are  two  varieties  of  this  plant,  the  acutiloba  and  obtusi- 
loba  ; the  wood  of  the  first  is  white,  and  that  of  the  second  yellow. 

(3766.)  Illicit)^:.  Like  the  preceding  subtype,  the  plants  here  associated  are 
aromatic  bitters;  as  examples,  the  Drimys  Winteri  or  Winter  a aromatica,  the 
Temus  moschuta,  and  the  Illicium  anisatum,  may  be  mentioned.  The  lormer 
yields  the  true  Winter’s  bark,  which  was  found  so  beneficial  a restorative  to  the 
crew  of  Captain  Winter’s  ship,  who  accompanied  the  circumnavigator  Drake. 
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De  Weert  also  says  that  its  aromatic  leaves  and  bark  are  useful  condiments  in  so 
cold  a climate  as  Magellan  Straits ; and  in  Brazil  the  aromatic  bark  of  D- 
Granatensis  is  much  esteemed  as  a spice  and  as  a stimulating  tonic.  The 
leaves  of  Temus  moschata  when  bruised  smell  like  nutmegs ; and  Illiciuni 
anisatum,  the  capsules  of  which  have  both  the  flavor  and  odor  of  anise,  whence 
indeed  its  specific  name,  is  known  in  commerce  as  Chinese  anise.  In 
China  it  is  used  as  a condiment,  and  chewed  after  dinner  as  a stomachic  and 
sweetener  of  the  breath.  The  bark,  when  finely  powdered,  is  used  by  the  public 
watchmen  in  Japan  to  make  a time-keeper  or  instrument  for  measuring  the 
hours,  by  slowly  sparkling  at  certain  spaces  in  a box,  in  order  to  direct  when  the 
public  bells  are  to  sound. 

The  bark  of  I.  Floridianum  is  also  aromatic  and  bitter,  and  might  be  used  for 
the  same  purposes  as  canella  and  sassafras. 

(3767.)  Dilleniace-e.  The  genera  associated  to  form  this  type  are  evergreen 
trees,  shrubs,  or  undershrubs,  having  simple,  usually  alternate,  coriaceous  leaves, 
with  costo-marginal  costulae,  and  almost  always  exstipulate,  (Wormia  being  the 
only  exception.) 

The  inflorescence  is  terminal  or  lateral,  solitary,  racemose,  or  paniculate. 
The  flowers  united  or  separate,  for  the  most  part  regular,  and  often  yellow. 

The  calyx  is  persistent,  and  formed  of  5 sepals,  which  are  imbricate  in  aestiva- 
tion : rarely  5-sepaled  or  with  many,  as  in  Empedoclea.  The  petals  4 or  5,  are 
persistent  or  deciduous,  alternate  with  the  sepals,  and,  like  them,  imbricate  in 
aestivation.  The  stamens  are  numerous,  exserted  from  an  hypogynous  torus,  and 
either  placed  regularly  round  the  pistil,  or  on  one  side  of  it.  The  filaments  are 
free  or  polyadelphous,  dilated  either  at  the  base  or  apex ; the  anthers  are  adnate, 
2-celled,  and  introrse,  dehiscent  inwards  or  laterally,  and  usually  lengthwise. 
The  ovaries  are  1 -celled,  definite,  more  or  less  distinct,  occasionally  coherent,  as 
in  Dillenia  and  Colbertia,  and  sometimes  solitary,  as  in  several  of  the  Delimidte. 
The  ovules  are  numerous  and  ascending,  the  styles  terminal,  equal  in  number  to 
the  carpels,  and  the  stigmata  simple. 

The  fruit  consists  of  from  5 to  2 unilocular  carpels,  sometimes  by  abortion  re- 
duced to  1.  The  pericarps  are  either  capsular  and  2-valved,  or  baccate,  and  sur- 
mounted by  the  persistent  styles.  The  seeds  are  attached  in  a double  series  to  the 
inner  edge  of  the  carpels,  numerous  or  only  in  pairs,  or  even  solitary  by  abortion ; 
invested  by  a pulpy  arillus,  and  having  a hard  testa.  The  albumen  is  fleshy  or 
subcartilaginous,  and  tbe  embryo  minute,  erect,  and  basal,  with  the  radicle  next 
the  hilum,  [§  3748,  b.] 

(3768.)  Differentially  considered,  the  Dilleniaceie  are  sempervivent  Ranuncu - 
liana:,  with  simple  exstipulate  leaves,  persistent  sepals,  adnate  introrse  anthers, 
arillate  seeds,  and  solid  albumen. 

(3769.)  The  genera  here  associated  are  distributable  into  two  subtypes,  called, 
from  Dillenia  and  Delima,  the  Dil/enidie  (or  Dillenea :),  and  the  Delimidic  (or 
Delimaccte. ) 

(3770.)  In  the  Dillenidxe  the  filaments  are  not  dilated  at  the  apex,  the  anthers 
are  elongated  and  adnate,  the  ovaries  2-5  distinct,  rarely  solitary,  or  from  5-20 
partially  connate.  They  are  also  trees  or  shrubs,  very  seldom  twining,  and 
with  flowers  often  fragrant  or  fetid. 

(3771.)  In  the  De/imidie  the  filaments  are  dilated  at  the  apex,  forming  a broad 
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connectivum.  Tbe  cells  of  the  anthers  are  round  and  distinct.  The  ovaries 
from  1-5,  capsular  or  baccate,  and  mostly  few-seeded.  They  are  also  trees  or 
shrubs,  with  occasionally  a twining  habit. 

(3772.)  These  plants  are  very  closely  allied  both  to  the  Anonacea  and  Magno- 
liacea,  from  both  of  which  they  are  however  distinguished  by  their  exstipulate 
leaves  and  the  quinary  arrangement  of  tbe  floral  organs ; to  the  Ranunculaceae 
thejare  also  intimately  connected:  from  these  latter  they  however  diller,  not  only 
in  habit,  but  also  in  their  persistent  sepals,  and  have  arillate  seeds. 

(3773.)  The  DH/eniacecc  are  in  general  astringent,  like  the  Magmliacece,  but 
none  of  them  contain  aromatic  juices.  The  bark  and  leaves  of  several,  as  Curatella 
cainbaiba , Davilla  rugosa,  and  D.  elliptica,  are  used  in  decoction  as  astringent 
lotions ; and  the  last  named  affords  the  vulnerary  called  Cambuibinha  in  Brazil. 
The  fruit  of  Dillenia  speciosa  is  eatable,  and  the  acid  juices  of  other  species  form 
with  water  and  sugar  very  agreeable  and  refreshing  drinks. 

(37  74.)  The  leaves  of  most  of  the  Delimulde  are  covered  with  asperities,  and 
some,  as  Curatella  Americana,  and  especially  Trachytella  Actea,  are  so  scabrous 
that  they  resemble  shagreen,  and  are  used  for  cleaning  and  polishing  wood  and 
metals,  as  fish-skin  and  sand-paper  are  in  Europe. 

(3775.)  Ranunculaceje.  The  frog-wort  or  crowfoot  (Ranunculus),  and  its 
allies,  are  herbaceous,  very  seldom  shrubby  plants,  with  aqueous  juices,  round  or 
irregularly  angled  stems,  alternate  (rarely  opposite),  petiolate  leaves  destitute  of 
stipules,  but  with  the  leaf-stalks  dilated,  and  more  or  less  amplexicaul.  The 
lamina  is  either  entire  or  variously  lobed,  seldom  really  compound,  sometimes 
abortive,  when  the  expanded  petiole  becomes  a pbyllodium  ; and  the  pubescence, 
when  present,  is  simple. 

The  inflorescence  is  variable,  either  solitary,  scattered,  racemose  or  pani- 
culate; the  flowers  regular  or  irregular,  and  united,  or  occasionally  by  abortion 
separate. 

The  sepals  are  free,  definite,  3-6,  deciduous,  often  petaloid,  rarely  absent, 
mostly  imbricate  in  aestivation,  seldom  valvate  or  induplicate.  The  petals  are 
equal  in  number  to  the  sepals,  and  alternate  with  them,  or  two  or  three  times  as 
many,  rarely  by  abortion  absent,  often  deformed,  being  transitional  towards 
either  sepals  or  stamens,  or  nectaries,  and  imbricate  in  aestivation.  The  stamens 
are  indefinite,  free,  deciduous,  and  often  multiseriate.  The  anthers  are  adnate,  2- 
celled,  the  connectivum  continuous  with  the  filaments,  and  dehiscent  extrorsely 
by  longitudinal  chinks.  The  pistils  are  numerous,  exserted  from  a torus  in  one 
or  more  series,  rarely  fewer  than  the  sepals  or  solitary,  the  ovaries  1 or  more 
ovuled,  the  ovules  attached  to  the  inner  edge,  the  styles  free  and  terminal,  short, 
and  often  persistent,  and  the  stigmata  simple. 

The  fruit  in  general  consists  of  small  dry  nuts  or  akenia,  occasionally  becoming 
baccate,  with  1 or  more  seeds,  or  capsular  with  1 or  2 valves.  The  seeds  are  ex- 
arillate,  when  solitary  erect  or  pendulous,  when  numerous  horizontal,  and 
exserted  in  a double  series  from  the  sutural  placentae.  The  albumen  is  large  and 
horny,  the  embryo  small,  situated  iu  the  base  of  the  albumen,  and  the  cotyledons 
are  foliaceous  in  germination,  [§  3748,  a.] 

(3776.)  Hence,  differentially  considered,  the  Ilununculaceie  are  herbaceous, 
seldom  shrubby  Ranunculiancc,  with  exstipulate  leaves,  diluted  petioles,  deci- 
duous sepals  and  petals,  extrorse  anthers,  exarillate  seeds,  and  solid  corneous 
albumen. 
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(3777.)  The  Ranunculaceee  are  distributable  into  four  subordinate  groups, 
which,  however,  are  consonant  in  so  many  particulars,  that  they  seem  to  be  more 
properly  considered  as  districts  than  subtypes.  From  Clematis  (the  traveller’s 
joy),  Anemone  (the  wind-flower),  Ranunculus  (the  frogwort),  and  Helleborus 
(the  Christmas-rose),  these  districts  have  been  named  Clematides,  Anemones, 
Ranunculea,  and  Hellebores. 

(3778.)  The  Clematidea  are  climbing  shrubs,  rarely  herbs,  with  opposite 
leaves,  valvate  or  induplicate  sepals  ; petals  none  or  flat,  carpels  many,  free,  in- 
dehiscent,  and  1 -seeded,  with  the  styles  persistent  as  caudal  appendages,  and  the 
seeds  pendulous. 

(3779.)  The  Anemones  are  herbaceous,  seldom  shrubby  Ranunculaceee.,  with 
the  leaves  radical  or  alternate  on  the  stems,  sometimes  opposite  or  whorled  on 
the  flower-stalks,  forming  involucra,  aestivation  imbricate,  petals  none  or  flat, 
carpels  many,  free,  indehiscent  and  1 -seeded,  usually  ending  in  a tail  or  point,  and 
the  seed  pendulous. 

(3780.)  The  Ranunculeae  are  herbaceous,  never  shrubby  Ranunculaceee, 
with  leaves  radical  or  alternate,  aestivation  imbricate,  petals  2-lipped,  or  with  a 
scaly  or  foveate  nectary  attached,  the  carpels  many,  free,  dry,  indehiscent,  1- 
seeded,  and  the  seeds  erect. 

(3781.)  The  Hellebores  are.  herbaceous  Ranunculaces,  with  radical  or  alter- 
nate leaves,  imbricate  aestivation,  petals  either  absent  or  irregular,  2-lipped  or 
nectariferous.  The  sepals  petaloid,  the  carpels  mostly  definite,  capsular,  dehis- 
cent, sometimes  connate  and  many-seeded. 

(3782.)  The  Ranunculace*  are  in  general  poisonous  plants,  as  remarkable  for 
the  acridity  of  their  juices  and  venomous  properties  as  for  the  beauty  of  their 
flowers.  The  principle  upon  which  their  deleterious  powers  depends  is,  accord- 
ing to  the  observation  of  Krappen,  of  a very  singular  nature.  It  is  so  volatile, 
that  in  most  cases  simple  drying  or  infusion  in  water,  or  decoction,  is  sufficient  to 
remove  it,  and  to  render  the  plants  innocuous  ; and  in  some  it  is  developed  in 
such  small  quantities  as  not  to  be  injurious.  It  is  said  to  be  neither  acid  nor 
alkaline,  but  its  activity  is  increased  by  the  addition  of  acids,  or  the  admixture  of 
sugar,  honey,  wine,  spirit,  &c.,  and  that  it  is  only  removed  or  effectually  destroyed 
by  the  agency  of  water. 

(3783.)  Clematises.  The  Traveller’s  joy,  the  Virgin’s  bower,  and  other 
species  of  Clematis,  are  favorite  ornamental  climbing  shrubs,  with  often  fragrant 
flowers  and  mostly  acrid  juices.  The  leaves  of  Clematis  recta  and  flamula  are  said 
when  bruised  to  be  employed  by  beggars  to  produce  artificial  ulcers,  in  order  to 
excite  commiseration  and  to  extort  alms.  C.  crecta  was  much  recommended  by 
Stoerck  in  obstinate  cachectic  diseases;  and  its  powdered  leaves  have  been  used  as 
an  escharotic.  Commerson  says  that  in  the  Isle  of  France  he  saw  the  negroes 
raise  vesications  by  applying  the  leaves  of  C.  Mauritania  to  the  cheek  in  order  to 
relieve  the  toothach.  lo  mark  his  sense  of  its  acridity  Commerson  called  it  C. 
furialis  and  urentissima.  C.  Vitalba  and  crispa  have  both  been  used  as  rube- 
facients in  the  treatment  of  rheumatism  ; and  the  dried  leaves  of  C.  Vitalba  form 
good  fodder  lor  cattle,  notwithstanding  they  would  poison  the  animals  if  they  were 
eaten  in  a iresh  state ; hence  affording  a good  example  of  the  rule  which  pre- 
dicates the  volatile  nature  of  their  acrid  principle. 

(3784.)  Anemones.  The  Thalictra  or  meadow-rues,  are  bitter  plants,  with 
a fetid  odor,  and  often  cathartic  roots.  The  root  of  T.  flavum  has  been  used  to 
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dye  wool  of  a yellow  colour,  and  is  said  to  have  been  serviceable,  when  taken  in 
small  doses,  in  removing  jaundice.  Cattle  will  eat  it  when  mixed  with  grass,  but 
it  is  too  acrid  to  be  eaten  alone. 

(3785.)  The  Anemonies  are  said  to  have  been  so  named,  from  an  old  opinion 
that  they  never  blossomed  excepting  when  the  wind  blew;  in  fact,  they  do  flower 
in  the  blustering  seasons,  and  many  love  to  grow  in  exposed  and  elevated  situations. 

The  different  species  of  Anemone  are  more  or  less  acrid  ; some,  as  A.  patens, 
nemorosa,  and  pratcnsis,  extremely  so : the  former  is  used  in  Russia  by  the  pea- 
sants to  ulcerate  their  legs,  in  order  to  prevent  their  being  forced  into  the  army. 
A.  nemorosa  is  poisonous  to  cattle,  and  A.  Pulsatilla  also  very  deleterious.  An 
extract,  prepared  from  it,  has  however  been  found  serviceable  in  cutaneous  affec- 
tions, especially  obstinate  cases  of  tinea.  The  active  principle  of  these  plants  is 
supposed  to  be  a peculiar  inflammable  crystallizable  body,  which  has  been  called 
Anemonine. 

(3786.)  The  Hepaticas  were  once,  on  account  of  their  3-lobed  leaves,  sup- 
posed to  have  occult  powers,  and  marvellous  influence  over  diseases  of  the  liver. 
They  are  now  simply  esteemed  as  ornamental  garden  plants.  The  leaves  of 
Knowltonia  vesicatoria  are  used  in  Southern  Africa  as  epispastics. 

(3787.)  The  yellow  root  of  North  America,  which  affords  a beautiful  yellow 
dye,  is  the  Hydrastis  Canadensis.  It  is  also  bitter,  pungent,  and  somewhat  tonic  ; 
and  has  been  used  medicinally. 

(3788.)  Ranuncule Nearly  200  species  of  ranunculus  are  known,  and 
these  have  been  distributed  into  five  or  six  sections  or  subgenera.  The  whole 
have  pretty,  and  some  very  shewy,  blossoms.  They  are  remarkable  for  their  gene- 
ral acridity.  Some  are  violent  poisons,  such  as  R.  (or  Thora ) scUtatns,  which 
was  formerly  employed  by  the  Swiss  hunters,  to  envenom  their  darts  with  which 
they  shot  the  wild  beasts;  and  others,  such  as  R.  sceleratus  and  acris,  are 
scarcely  less  virulent : they  excoriate  the  skin,  and  form  ulcers  that  are  difficult  to 
heal;  and  even  carrying  specimens  for  a short  time  will  occasionally  inflame  the 
hand.  The  distilled  water  of  R.  Flammula  acts  very  speedily  as  an  emetic. 

The  water  crowfoot,  R.  aquatilis,  is  less  acrid  than  any  of  the  rest;  and  Dr. 
Pulteney  extols  it  as  a wholesome  and  nutritious  fodder.  In  some  parts  of  the 
country,  as  near  Kingswood,  on  the  banks  of  the  Avon,  the  cottagers  support 
their  cows,  and  even  their  horses,  almost  wholly  on  this  plant ; and  in  wet  situa- 
tions, where  it  abounds,  it  would  become,  were  its  properties  generally  known, 
of  considerable  economical  importance.  Cattle  will  also  eat  the  R.  arvensis  with 
avidity,  but  it  is  a dangerous  food  ; and  its  juice  is  so  poisonous,  that  M.  Bruynon 
says  3 oz.  killed  a dog  in  four  minutes ; and  sheep  have  been  poisoned  by  feeding 
on  it  near  Turin.  The  vulgar  opinion,  that  the  butter  in  spring  owes  its  deeper 
colour  and  richness  to  the  Ranunculi,  hence  called  butter-cups,  is  an  error 
scarcely  worthy  of  contradiction,  for  they  are  plants  that  the  cattle  rarely 
touch. 

(3789.)  Ficaria  Ranuncidoides  (olim  Ranunculus  Ficaria),  is  reputed  to  be  a 
valuable  astringent,  and  its  roots  have  been  used  when  bruised  as  a topical  appli- 
cation to  haemorrhoids.  It  probably,  however,  owes  its  reputation  more  to  the 
form  of  its  roots  than  to  their  sanative  effects.  F.  or  R.  Glacialis  is  said  to  be  a 
powerful  sudorific. 

(3790.)  Helleboheje.  The  Call  ha  and  Trollii  are  shewy  flowers,  but  their 
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herbage  is  acrid,  and  not  esculent.  The  unexpanded  buds  of  C.  palustris  have 
however  been  pickled  as  a substitute  for  capers,  and  the  juice  of  the  petals,  when 
mixed  with  alum,  affords  a yellow  dye,  with  which  paper  may  be  stained. 

(3791.)  The  hellebores  are  violent  drastic  purgatives,  and,  in  large  doses, 
poisons.  One  species,  H.  niger,  the  Melampodium  of  the  older  writers,  was 
formerly  much  in  repute  as  a medicine,  but  its  action  is  so  violent,  as  well  as  that 
of  H.fcetidus,  and  H.  orientalis,  which  have  likewise  been  used  medicinally,  I hat 
they  are  almost  wholly  laid  aside  ; and  it  appears  with  reason,  for  death  has  not  un- 
frequently  followed  their  administration  as  anthelmintics.  (Vide  Med.  Bot.  xi. 
xxi.  lxxxvii.)  The  latter  species  is  now  supposed  to  be  the  true  tWifiopog  pc\ag 
of  the  Greeks ; it  grows  plentifully  on  Mount  Atkos,  at  Delphi,  and  on  the 
Bitbynian  Olympus.  Anticyra,  now  Asprospizzia,  a city  of  Phocis,  was  noted 
by  the  ancients  for  the  hellebore  it  produced ; and  hence  arose  the  proverb 
“ Naviget  Anticyram,’’  as  it  was  chiefly  administered  to  the  insane.  It  was 
likewise  considered  serviceable  in  cases  of  Hypochondriasis,  Melancholia,  Hysteria, 
<fcc. ; and  hence  Horace,  who,  like  some  modern  satirists,  seems  to  have  con- 
sidered covetousness  a mental  disorder,  a kind  of  madness,  says, 

“ Danda  est  ellebori  multo  pars  maxima  avaris  ; 

Nescio  an  Anticyram  ratio  illis  destinet  omnem.” 

Sat.  iii.  lib.  2. 

(3792.)  Coptis  trifolia,  the  old  Hellehorus  trifolins,  is  a native  of  Iceland, 
Greenland,  and  the  northern  parts  of  Europe  and  America.  The  leaves  and 
stalks  have  been  used  to  dye  skins  and  wool  of  a yellow  colour ; and  a decoction 
of  the  root  is  said  to  form  a good  wash  for  aphthous  eruptions  of  the  mouth  and 
fauces. 

(3793.)  The  Aquilegim,  or  columbines,  are  curious  and  ornamental  plants. 
They  have  received  their  names  from  the  bird-like  figure  of  their  petals,  which, 
when  the  flowers  are  inverted,  have  been  fancied  by  some  persons  to  be  like 
young  eagles,  and  by  others  to  resemble  a nest  of  doves.  A.  vulgaris  has  been 
used  medicinally  as  an  astringent  and  detergent,  but  it  belongs  to  a suspicious 
group;  and  Linneus  affirms  that  children  to  whom  it  has  been  administered  have 
lost  their  lives  by  an  overdose. 

(3794.)  The  Delphi nia,  or  larkspurs,  have  handsome  irregular  flowers,  in  some 
measure  resembling  the  fanciful  figures  of  dolphins  or  the  spurs  of  larks;  and  hence, 
as  in  the  preceding  instance,  their  names  have  been  derived.  The  leaves  and  stalks 
of  the  Delphinia  are  acrid,  and  the  seeds  poisonous.  Those  ot  the  D.  Consolida 
are  said  to  enter  into  the  composition  of  certain  cosmetics,  which,  although 
primarily  efficient,  are  found,  by  continued  use,  to  be  very  destructive  to  the  skin. 
A tincture  of  the  seeds,  in  doses  of  twenty  to  thirty  drops,  is  said  to  be  serviceable 
in  asthma;  it  produces  a slight  degree  of  nausea,  but  in  overdoses  is  injurious. 
D.  Staphisagria  has  also  been  used  in  the  treatment  of  cutaneous  eruptions  ; and 
formerly  it  was  administered  internally ; but  it  is  a dangerous  drastic  cathartic, 
und  its  use  is  now  chiefly  confined  to  hospitals  and  poorhouses,  where  the  pow- 
dered seeds,  sprinkled  among  the  bedclothes,  are  found  to  be  very  effectual  in 
destroying  vermin.  The  active  properties  of  the  Delphinia  seem  to  depend  upon 
a peculiar  alkaloid,  which  has  been  called  Delphi ne. 
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(3795.)  The  Aconites  are  among  the  most  powerful  vegetable  poisons  known, 
and  the  ancients,  who  were  unacquainted  with  chemical  agents,  regarded  them  as 
the  most  virulent  in  existence.  Even  the  effluvia  rising  from  the  flowers  have 
occasioned  swooning  fits,  and  caused  blindness  that  has  lasted  for  several  days. 
Some  cases  are  on  record,  in  the  Philosophical  Transactions,  and  in  the  works  of 
Turner  and  Willis,  in  which  persons  have  been  killed  by  eating  the  young  shoots 
of  monkshood  in  mistake  for  celery  : and  in  Willis’s  case  death  was  preceded  by 
mania.  (Vide  Med.  Bot.  xxviii.)  The  root  is,  however,  the  most  virulent  part 
of  the  plant;  a single  drachm  has  been  known  to  cause  death.  Out  of  four 
criminals,  two  at  Rome,  and  two  at  Prague,  to  whom  the  root  was  given  by  way 
of  experiment,  a.d.  1524  and  1561,  two  perished,  and  the  other  two  with  difficulty 
recovered.  Dodonceus  also  mentions  five  persons  having  been  killed  by  eating 
the  root  in  mistake.  The  Aconite  is  one  of  the  plants  to  which  reference  has  al- 
ready been  made,  as  entering  into  that  deadly  draught  which  the  barbarous  policy 
of  the  law  condemned  the  old  men  of  Ceos  to  drink,  when  they  became  infirm,  and 
were  no  longer  serviceable  to  the  state.  It  is  also  said  to  have  been  the  principal 
ingredient  in  the  poisonous  cup  which  was  mingled  by  Medea  for  Theseus. 

(3796.)  Aconite  has,  notwithstanding  the  terrors  with  which  it  has  been  invested, 
been  introduced  into  medicine  ; and,  according  to  the  reports  of  Baron  Stoerck 
and  others,  it  has  proved  very  beneficial  in  many  cases  of  scirrhus,  nodes,  scrofula, 
and  even  of  palsy  and  exostosis.  It  appears  that  A.  Napellus,  the  officinal  spe- 
cies of  the  British  dispensatories,  is  not  the  plant  recommended  by  Stoerck,  which 
is  a variety  of  A.  paniculatum,  called  by  De  Candolle,  in  remembrance  of 
the  Baron,  the  A.  Stoerckianum.  From  the  experiments  of  Brodieand  others,  it 
has  been  proved  that  Aconite  belongs  to  that  class  of  poisons  which  destroy  life 
through  their  immediate  influence  on  the  nervous  system,  without  being  neces- 
sarily absorbed.  That  most  virulent  Indian  poison  called  Bikh  or  Bish,  or  at 
least  one  kind  of  it,  is  believed  to  be  a preparation  of  a tropical  species  of 
Aconite,  perhaps  the  A.  ferox,  figured  by  Wallich,  in  his  Plantae  Asiatic* 
Rariores,  and  which  the  native  Indians  use  to  poison  the  water  in  the  tanks,  in 
order  to  impede  the  progress  of  a hostile  army.  An  attempt  of  this  kind  was 
made  on  the  lives  of  our  forces  during  the  Nipal  war,  at  Hotoura,  but  it  was 
discovered  in  time  to  save  the  soldiers.  It  is  also  used  in  India  to  poison  spears, 
darts,  and  arrows.  A.  Cammarum  and  A . Napellus  are  the  most  venomous 
European  species.  Linneus  says  that  horses  eat  the  latter  with  impunity  when 
it  is  dry,  but  that  it  destroys  kine  and  goats,  especially  when  they  come  to  it  fresh. 
He  also  tells  us,  that  the  A.  Lycoctonum,  a decoction  of  which  is  used  to  kill 
flies,  is  eaten  as  a vegetable  in  Medelpadia,  a province  of  Sweden  ; and  it  seems  to 
be  milder  and  less  deleterious  than  most  other  species.  The  active  principle  of 
Aconite  is  supposed  to  be  an  alkaloid  discovered  by  Pallas,  and  subsequently  ex- 
amined by  Brandes,  who  called  it  Acomtia.  It  possesses  the  poisonous  properties 
of  the  plant  in  a concentrated  form. 

(3797.)  Along  with  the  foregoing  poisonous  vegetables  are  found  the  Nigelltr., 
which,  although  acrid,  are  so  in  ff  less  degree;  and,  from  the  aromatic  principle, 
which  is  also  present,  the  seeds  of  some,  as  N.  arvensis,  N.  Damascena,  and  N. 
sativa,  have  been  used  as  carminative  medicines,  and  even  as  spices  in  cookery. 
They  are  also  often  employed  to  adulterate  pepper.  In  France  the  fennel-flower 
is  even  called  poivrette : and  in  some  parts  of  Germany,  and  in  Asia,  its  leaves,  as 
well  as  seeds,  are  esteemed  as  condiments. 
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(3  798.)  Psjoniace/e.  Pceonia,  and  its  allies,  sometimes  called  “spurious 
Ranunculaceae,”  seem  rather  to  form  a group  intermediate  between  the  Rrtnun- 
culacetz  and  Nymphouicece,  than  to  be  a spurious  adjunct  of  the  former;  and  this 
transitional  affinity  will  be  still  more  evident,  if  the  propriety  of  their  union  with 
the  Cabomhidm  be  acknowledged,  a union  suggested  by  De  Candolle,  and  on  his 
suggestion  established  here. 

(3799.)  The  Ptroniacets,  including  the  two  subtypes  Pteonidte  and  Cabombidtz, 
are,  collectively  considered,  perennial  herbaceous  plants,  rarely  becoming  sutlru- 
tescent,  with  radical  or  alternate,  rarely  opposite  leaves,  destitute  of  stipules,  but 
with  dilated  petioles  in  the  first  subtype,  and  simple  unexpanded  ones  in  the  second. 
The  inflorescence  is  axillary  or  terminal,  in  general  solitary,  regular,  and  united. 

The  calyx  is  free,  formed  of  3-5  sepals,  deciduous  or  persistent,  often  coloured 
within,  and  imbricate  in  aestivation.  The  petals  are  exserted  alternately  with  the 
sepals,  and  disposed  in  a single  series,  or  in  double  or  triple  rows.  The  torus  is  more 
or  less  developed,  but  never  investing  the  ovaries  : the  stamens  are  hypogynous, 
definite,  or  indefinite ; when  the  former,  they  are  equal  to  the  petals  in  number,  or 
some  multiple  thereof.  The  filaments  are  free,  and  otten  filiform  ; the  anthers  ter- 
minal and  introrse,  2-celled,  and  mostly  elongated,  and  dehiscent  longitudinally  by 
chinks;  sometimes  subglobose,  and  bursting  transversely.  The  germen  is  formed 
of  two  or  several  carpels,  rarely  by  abortion  reduced  to  one,  the  ovules  several  or 
many,  the  styles  short  or  none,  and  the  stigmata  thickened,  and  sometimes  sub- 
peltate. 

The  fruit  is  succulent  or  capsular,  formed  of  1 or  more  carpels,  indehiscent,  or 
more  rarely  dehiscent,  either  lengthwise  or  transversely.  Each  carpel  is  1 -celled, 
the  seeds  definite  or  indefinite,  pendulous  and  exarillate,  rarely  with  a small 
arillus.  The  albumen  is  fleshy,  the  embryo  small,  straight,  or  fungilliform,  and 
situated  at  the  base  of  the  seed,  with  the  radicle  near  the  bilum. 

(3800.)  Hence,  differentially  considered,  the  Potoniaceee  are  herbaceous  Ra- 
nnncnlhuxe,  with  exstipulate  leaves,  introrse  anthers,  and  albuminous,  mostly 
exarillate  seeds,  with  the  embryo  lodged  in  the  albumen. 

(3801.)  The  subtype  PtBonidec  includes  those  terrestrial  genera  in  which 
the  leaves  are  deeply  cleft,  and  the  petioles  sheathing ; 

(3802.)  While,  in  the  subtype  Cabombidee,  the  leaves  are  broad  and  lobed,  in 
the  aquatic  species  floating,  and  the  petioles  not  amplexicaul. 

(3803.)  The  Piconiacecc  are  in  general  acrid,  but  less  noxious  plants  than  the 
RanunculacetB ; and,  although  some  are  deleterious,  they  are  for  the  most  part 
rather  medicinal  than  poisonous  vegetables. 

(3804.)  Pjzonidjz.  The  Phonics  derive  their  name  from  Paeon,  by  whom 
they  were  first  medicinally  employed ; and  it  was  with  them,  according  to 
Homer  (Od.  v.),  that  he  cured  Pluto  of  a wound  inflicted  by  Hercules.  By  the 
ancient  Greek  physicians  the  Paeony  was  held  in  very  high  esteem,  but  their 
praises  are  too  extravagant  for  sober  repetition.  Among  other  superstitions,  they 
believed  it  to  be  of  divine  origin,  an  emanation  from  the  moon,  and  that  it  shone 
during  the  night;  also  that  it  had  the  power  of  driving  away  evil  spirits,  averting 
tempests,  and  protecting  harvests  from  injury:  superstitions  which  probably 
sprang  from  each  other,  and  gave  rise  to  the  long  train  of  errors  above  adverted 
to;  as  Murray  says,  in  his  singular  illustration,  “ Units  error  etv altero,  ut  articuli 
in  twnia,  pullutal.”  Modern  times  are  not,  however,  free  from  some  remnants  of 
these  absurdities.  The  anodyne  necklaces,  still  sold  to  prevent  convulsions  in 
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children  and  to  ease  dentition,  are  made  of  beads  turned  from  the  root  of  the 
common  pseony.  Its  antispasmodic  powers,  though  often  dwelt,  on,  are  very 
feeble,  and  it  is  chiefly  to  be  regarded  as  a nauseous  and  acrid  bitter.  The  seeds 
of  P.  officinalis  are  said  to  be  emetic  and  cathartic,  and  the  roots  of  P.  anomala 
and  P.  albiflora  are,  according  to  Pallas,  eaten  in  Siberia,  either  simply  boiled,  or 
as  an  ingredient  in  soups.  The  seeds  of  the  latter  are  also,  he  says,  used  in  the 
same  country  instead  of  tea. 

The  Pfeonies,  however,  are  chiefly  cultivated  for  the  beauty  of  their  flowers;  and 
in  China  the  Moutan  is  as  great  a favorite  as  the  rose  is  here.  The  Chinese 
poets  have  celebrated  it  in  verse,  and  their  gardeners  claim  the  honour  of  having 
rendered  it  suffrutescent  by  skill  and  care.  The  several  varieties  of  Moutan  are 
much  less  tender  than  they  are  usually  considered,  and  will  flourish  in  our  gar- 
dens with  very  slight  protection. 

(3806.)  Cimicifuga  fetida,  the  common  bug-bane,  is  a very  offensive  herb, 
used  in  many  countries  as  tansy  is  with  us,  for  the  purpose  of  driving  away 
vermin.  C.  serpentaria  is  reported  by  the  native  practitioners,  in  North  Ame- 
rica, to  be  serviceable  in  the  treatment  of  the  dangerous  bites  of  the  rattlesnake. 

(3806.)  The  Actaa,  or  bane-berries,  bear  poisonous  fruits,  but  their  roots  are 
said  to  be  valuable  for  their  antispasmodic  and  expectorant  properties.  They  are 
also  astringent,  and  are  reported  to  afford  very  marked  relief  in  cases  of  catarrh. 

(3807.)  The  wood  and  bark  of  Xanthorhiza  apiifolia,  the  yellow  root  of  North 
America,  are  very  bitter  : they  are  esteemed  as  a tonic  medicine,  but  are  some- 
what acrid. 

(3808.)  Cabombidjs.  Small  as  is  this  type,  the  four  or  five  genera,  including 
at  the  most  five  or  six  known  species,  which  are  all  it  comprehends,  have  been 
distinguished  into  two  subordinate  groups  or  districts,  called  the  Podophyllea  and 
Hydropelti  de<c. 

(3809.)  The  Podophyllea,  are  erect  non-aquatic  herbs,  with  stamina  twice  as 
many  as  the  petals.  The  ovary  single,  the  stigma  thick  and  subpeltate,  and  the 
seeds  indefinite. 

(3810.)  The  Hydropeltidece,  on  the  contrary,  are  aquatic  herbs  with  floating 
leaves,  ovaries  2 or  many,  and  the  seeds  few,  or  by  abortion  solitary. 

(3811.)  Podophyllum  and  Jeffersmia,  (with  perhaps  Achlys,)  which  form  the 
first  named  district,  are  North  American  plants,  growing  in  damp  shady  places. 
Their  roots  are  said  to  be  cathartic,  their  herbage  narcotic  and  poisonous,  and 
their  fruit  eatable,  but  sour,  and  far  from  pleasant.  Podophyllum  peltatum  is  the 
wild  lemon,  or  May-apple,  of  the  colonists;  and  its  root,  whether  in  decoction  or 
powder,  is  a valuable  aperient,  being  one  of  the  most  safe,  easy,  and  certain 
known.  An  extract  has  also  been  prepared,  the  action  of  which  is  much  com- 
mended. 

(3812.)  Of  the  properties  of  Cabomba  and  Hydropellis,  which  together  form 
the  other  district,  there  is  nothing  certain  known.  They  are  chiefly  interesting 
as  forming  the  transition  from  this  subsection  to  the  next:  Hydropeltis  is  in- 
timately connected  with  Caltha,  and  Cabomba  bears  a great  similitude  to  the 
Batrachia,  even  in  its  heteromorphous  foliage,  the  floating  leaves  being  lobed, 
while  the  immersed  ones  are  very  much  divided.  De  Candolle  mentions  their 
close  affinity  to  the  Nymphceacete,  with  which  they  are  associated  by  Bartling ; 
but,  although  the  relationship  is  acknowledged,  their  non-vitellose  seeds  exclude 
them  from  the  next  subsection,  although  they  are  justly  placed  on  the  confines  of 
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it.  Caboniba  is  said  by  Richard  to  be  a monocotyledon  ; but  this  assertion  ap- 
pears to  be  erroneous. 

b.  Hydropeltis  purpurea. 

( a ) One  pistil  separated. 

(b)  Ditto  cut  lengthwise,  to 
shew  the  ovules. 

(c)  Carpels  in  different  stages 
of  development. 

( d ) Section  of  a carpel,  to 
shew  the  abortive  and  the  fer- 
tile ovule. 

(e)  A seed,  with  part  of  the 
testa  removed. 

(f)  The  nucleus. 

( g ) Section,  to  shew  the 
embryo. 

(/?)  The  embryo  isolated. 

(?)  Section  of  the  same. 

c.  Caboniba  aquatica. 

(а)  A flower-bud. 

(б)  Calyx  and  carpels. 

(c)  Calyx,  with  one  fertile 
carpel,  the  others  abortive. 

(d)  Sections  of  pistil,  to 
shew  the  ovules. 

(e)  Section  of  fruit,  to  shew 
the  solitary  seed. 

(/)  Ditto  with  2 seeds. 

(g)  A seed  with  part  of  the 
testa  removed. 

(/?.)  Section  of  the  nucleus. 
(?)  Embryo. 

(£)  Section  of  ditto. 


(3813.)  Nelumbium  and  Nymp/uea  are  the  normal  genera  of  the  two  types 
called,  from  them,  Nelumbiacea.  and  NymphtBacea,  which  are  included  in  this  sub- 
section. These  genera,  although  essentially  distinct,  are  in  many  particulars  so 
much  alike,  that  they  were  formerly  considered  but  species  of  one  and  tbe  same 
genus;  their  affinity  with  the  Cubombidce  has  been  already  dwelt  on,  and  their 
relationship  to  the  poppy  tribes  is  no  less  striking. 

(3814.)  Collectively  considered,  the  Nelumbiantz  are  aquatic  Ranunculina. 
with  prostrate  stems,  peltate  or  cordate  floating  fleshy  leaves,  sepals,  petals,  and 
stamens  passing  into  each  other,  embryo  excluded  or  without  the  albumen,  but 
enclosed  in  a membranous  sac,  which  is  the  persistent  vitellus. 

(3815.)  Nelumbiace/e.  Nelumbium  is  the  only  genus  included  in  this  type  ; 
and  its  several  species,  not  amounting  to  more  than  5 or  6,  of  which  only  2 or  3 
are  well  known,  are  aquatic  herbs,  with  peltate  fleshy  leaves,  rising  from  a rhi- 
zoma  or  prostrate  stem;  the  petioles  are  long,  not  sheathing,  and  the  stipules  are 
absent.  The  inflorescence  is  solitary,  the  peduncles  long,  varying  in  length  with 
the  depth  of  the  water,  round  and  ebracteate.  The  flowers  are  large  and  shewy, 
regular,  and  united. 
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The  sepals  4-5,  petals  many,  oblong,  ami  multiseriate,  exserted  from  without 
the  base  of  the  disk.  The  stamens  are  indefinite,  arising  within  the  petals  in 
several  series.  The  filaments  are  petaloid,  and  the  anthers  adnate,  and  dehiscent 
introrsely  by  a double  longitudinal  cleft.  The  disk  is  obconical,  truncate,  fleshy, 
elevated,  and  greatly  developed,  forming  many  cells,  in  which  the  ovaria,  which 
are  numerous  and  discrete,  are  lodged.  The  germen  is  1 -celled  and  2-ovuled, 
the  style  is  single,  and  the  stigma  simple. 

The  fruit  consists  of  numerous  nuts,  half-immersed  in  cavities  of  the  fleshy  disk, 
and  separated  by  sinuous  dissepiments.  The  nuts  are  1-celled,  1-or  rarely  2-seeded  ; 
the  seeds  exalbuminous,  the  embryo  large,  and  furnished  with  2-fleshy  cotyledons  ; 
the  plumula  highly  developed,  and  inclosed  in  its  persistent  vitellus,  which  forms 
a peculiar  membranous  sac. 

(3816.)  Hence,  differentially  considered,  the  Nelumbiacem  are  vitellose  Ra- 
nuculiniE  or  Neluntbiance,  with  discrete,  simple  carpels,  imbedded  in  a fleshy 
foveolate  torus,  exalbuminous  seeds,  and  a large  embryo. 

(3817.)  The  Pythagorean  bean  is  supposed  to  have  been  the  fruit  of  Nelumbium 
speciosum,  or  the  water  Lotus,  formerly  a native  of  Egypt,  and  other  warm  re- 
gions, in  Africa  and  Asia,  but  now  not  to  be  found  in  the  Nile,  its  most  cele- 
brated habitat  of  antiquity.  It  was  called  Cyamus  by  the  ancients,  and  its  present 
generic  name  is  an  alteration  of  the  Cingalese  word  Neluinbo. 

The  rhizoma,  commonly  called  the  creeping  root,  as  well  as  the  seeds,  are  eat- 
able, aud  they  are  said  to  be  both  savory  and  wholesome.  In  China  the  plant  is 
called  Lien-wha,  and  the  seeds  and  slices  of  the  scaly  rhizoma,  with  the  kernels 
of  apricots  and  walnuts,  alternated  with  layers  of  ice,  were  frequently  presented 
to  the  British  ambassador  and  his  suite,  at  breakfasts  given  by  some  of  the  prin- 
cipal mandarins.  The  root-stakes  are  preserved  by  the  Chinese  in  salt  and  vi- 
negar for  winter  use.  In  Persia,  Japan,  and  many  other  countries,  it  is  much 
esteemed  as  food,  and  its  seeds  made  into  bread.  In  China  and  Japan  it  is  re- 
garded as  a sacred  plant,  considered  to  be  a pleasing  offering  to  their  deities,  and 
their  idols  are  often  figured  sitting  on  its  leaves.  N.  luteurn,  which  is  a native  of 
America,  has  been  naturalized  in  the  ponds  as  far  north  as  Philadelphia,  and  its 
fruit  is  much  relished  by  the  Indians  and  by  children. 

(3818.)  NymphjEace®.  Nymphtea , Nuphar , Barclaya,  and  Euryale,  which 
together  form  this  small  type,  are,  like  the  Nelumbiacc<c,  their  immediate  allies, 
aquatic  perennial  herbs,  with  prostrate  stems  or  rhizomata,  from  which  arise  pel- 
tate or  cordate  fleshy  leaves,  supported  on  long  petioles,  destitute  of  stipules,  and 
nou-vaginant.  The  inflorescence  is  solitary,  axillary,  or  supra-axillary ; the  pe- 
duncles long  and  ebracteate,  and  the  flowers  regular  and  united. 

The  sepals  and  petals  are  numerous,  and  pass  so  gradually  into  each  other  that 
the  limits  of  calyx  and  corolla  are  indefinable  ; they  are  exserted  from  the  disk,  that 
surrounds  the  pistil,  and  are  imbricate  in  aestivation.  The  stamens  are  many  and 
multiseriate,  exserted  from  the  disk  within  and  above  the  petals,  and  sometimes 
forming,  with  the  coherent  petals,  a superior  spurious  monopetalous  corolla.  The 
filaments  are  flat,  often  petaloid,  and  frequently  produced  beyond  the  cells  of  the 
anthers.  The  anthers  are  adnate,  and  burst  introrsely  by  a double  longitudinal 
cleft.  The  disk  is  large  and  fleshy,  and  girds  the  ovarium  more  or  less  closely. 
The  germen  is  formed  of  many  connate  carpels,  is  many-celled  and  many-ovuled, 
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with  sessile  stigmata,  which  are  connate,  and  form  a radiating  crown  to  the  ger- 
men.  The  fruit  is  capsular  or  subbaccate,  many-celled,  many-seeded,  and  inde- 
hiscent.  Tile  dissepiments  are  membranaceous,  and  covered  with  broad  spongy 
placentae ; the  seeds  are  numerous,  attached  to  the  expanded  placentae,  and  in- 


A 


a.  Nymphoza  alba. 

(a)  Flower,  with  the  petals  and  most 
of  the  stamens  removed,  to  shew  the 
pistil  and  its  radiated  stigma. 

(b)  The  fruit. 

(c)  Transverse  section. 

d ( e ) Seeds. 

(/)  Embryo  within  the  vitellus. 

( g ) Section  of  the  vitellus,  to  shew  the 
embryo. 

( h ) A seed  cut  lengthwise  to  shew 
the  embryo. 


vested  with  a subgelatinous  arillus.  The  albumen  is  mealy,  the  embryo  small, 
outside  of  tbe  albumen,  but  included  in  the  persistent  vitellus.  The  radicle  is  tur- 
binate, and  the  cotyledons  foliaceous. 

(3819.)  Hence,  differentially  considered,  the  Nymphaacea  are  vitellose  Ra- 
nunculi no.  or  Nelumbiante , with  concrete  carpels,  a many-celled,  many-seeded 
fruit.  The  seeds  albuminous,  and  the  embryo  small. 

(3820.)  The  Nymphccacete,  are  astringent,  bitter,  and  innocuous  plants.  They 
are  also  reputed  to  possess  sedative  and  aphrodisiac  powers  ; but  these  latter  are  far 
from  having  been  satisfactorily  established.  Their  rbizomata  contain  much  farina- 
ceous matter ; and,  when  the  bitter  principle  has  been  removed  by  repeated  wash- 
ings, their  creeping  stems  are  esculent,  such  especially  as  those  of  N.  edulis  and 
rubra.  The  seeds  of  N.  rubra  and  N.  Lotus  are  also  eatable.  The  stems  ot 
N.  odorata  contain  a large  proportion  of  tannin  and  gallic  acid,  and  will  strike  a 
deep  black  with  the  salts  of  iron:  and  those  of  N.  alba  are  also  used  to  dye  a dark 
chesnut  brown  ; both  have  been  occasionally  employed  medicinally  as  astringents, 
but  their  use  is  almost  obsolete,  being  seldom  resorted  to  ns  styptics,  and  only  oc- 
casionally chewed  by  singers  to  relieve  relaxation  of  the  uvula  and  soft  palate, 
give  firmness  to  the  vocal  organs,  and  clear  the  voice.  Swine  will  feed  upon  the 
water  lilies,  both  N.  alba  and  Nuphar  lutca;  and  goats  will  also  eat  them ; but  they 
are  not  fed  upon  by  kine,  horses,  or  sheep.  The  root-stakes  ot  the  latter,  which 


RHJEADINjE SARRACENNI  ACEiE. 


847 


is  the  common  yellow  water-lily,  are  said  to  be  destructive  to  beetles  and  cock- 
roaches, when  bruised  and  infused  in  milk : they  are  also  sometimes  burned,  to 
get  rid  of  crickets,  to  which  the  smoke  is  said  to  be  peculiarly  obnoxious. 

(3821.)  The  Nymphaacee  are  highly  ornamental  aquatics,  and  the  flowers  of 
some  are  very  fragrant.  Others  are  scentless;  apfd  those  of  Nuphar  lutea  have  an 
alkoholic  odor  resembling  brandy.  They  arfc  also  physiologically  interesting, 
from  the  varied  elongations  of  their  peduncle^,  to  suit  the  varied  depths  of  the 
waters  in  which  they  grow,  and  their  almost  sensitive-  irritability,  which  causey  •'  S 

their  daily  elevation  above  the  surface  of  the  wate?, -and  the  expapsipn  £>f  their 
petals  during  the  sunshine,  and  the  nocturnal  collapse  of  the  flowers,  witb  'thelr 
drooping  heads,  which  in  some  instances  lie  down  on  the  shield-like  leaves,  and  in 
others  retire  below  the  surface  of  the  water  during  the  night,  but  again  emerge 
on  the  coming  of  day. 

(3822.)  The  rhizomata  of  Euryale  ferox,  like  those  of  its  allies,  are  eatable. 

(3823.)  The  affinities  of  the  Nelumbiance  have  been  much  disputed.  Richard 
and  others  once  believed  them  to  be  monocotyledons  ; and  they  do  bear  no  slight 
resemblance  to  the  Hydrocharides,  which  were  the  Nymphaeas  minores  of  the 
older  botanists : but  their  foliage,  and  the  structure  of  their  stems,  decide  them 
to  be  exogenous  plants ; and  the  investigations  of  De  Candolle,  and  others,  have 
shewn  that  their  seeds  are  dicotyledonous  also.  In  habit  they  resemble  many  of 
the  Rununculaceaz,  and  in  their  lactescence  and  shewy  flowers  they  are  very 
similar  to  some  of  the  poppy  tribes  in  the  following  section : as  well  as  to  the  Mag  - 
noliacea  and  P<e oniacece,  especially  the  Cabombidc e.  Indeed,  as  Don  observes, 
this  very  natural  group  is  intermediate  between  the  Ranunculacem  and  Papave- 
racece,  and  is  therefore  transitional  from  the  present  to  the  following  section. 


RHMADINJE. 

(3824.)  Eight  types  of  very  varied  extent  are  included  in  this  section ; and,  as 
the  Rhaeadece  of  Linneus  is  the  normal  group,  they  may  be  termed  collectively 
the  Rh<Badin<E. 

(3825.)  Differentially  considered,  the  RhteadintE  are  hypogynous  Rosales,  or 
Rhceadosce,  with  a symmetrical  free  germen,  formed  of  several  concrete  carpels, 
connate  and  often  persistent  styles,  and  intervalvular  placentae,  for  the  most  part 
parietal. 

(3826.)  Sarraccnnia,  Papaver,  Fumaria,  Brassica,  Capparis,  Reseda,  Poly  gala, 
and  Tremandra,  are  the  normal  genera  of  the  eight  included  types,  which,  from 
them,  have  been  denominated  the  Sarracenniaccte , Papaveraceac,  Fumariacetc, 
Bmssicaccte,  Capparidacex,  Rcsedacete,  PolygalacetE,  and  Tremandracee.  This 
series  of  natural  groups  extends  from  the  confines  of  the  Ranunculinm,  with 
w'hich  the  first  type  is  closely  connected,  to  the  borders  of  the  Rufina:  and  Acerina:, 
with  the  Pittosporacea:,  of  which  the  Polygalacece  have  many  characters  in 
common. 

(3827.)  SAnaACENNiAcn/E.  The  Side-saddle  flowers,  or  Sarracennitc,  so  named 
in  remembrance  of  Dr.  Sarrazin,  who  first  sent  specimens  of  these  plants  to  Tour- 
nefort  from  Canada,  are  all  referred  to  a single  genus,  which  stands  alone  in  the 
present  type;  a type  which,  in  its  concrete  carpels  and  multilocular  fruit,  agrees 
with  the  Nympheeaceic,  and  in  its  dilated  foliaceous  radiant  stigmata  with  the 
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Papaveraceae,  near  which  latter  it  is  usually  arranged.  Lindley  dwells  on  its  asci- 
diate  leaves  as  indicating  an  affinity  with  Dioncea  and  Drosera,  the  expanded  pe- 
tioles of  the  former  of  which  may  be  considered  one  stage  of  such  a development ; 

C 


Sarracennia  purpurea. 
c.  Entire  plant. 

(a)  Pistil  separate,  to  shew  the  free 
germen  and  peltate  stigmata. 

(4)  Transverse  section  of  the  fruit. 

( c ) Fruit  dehiscing  by  valves. 

(r l)  Portion  of  fruit,  to  shew  the  nu- 
merous seeds. 

( e ) A single  seed  detached. 

(/)  Section  of  ditto. 


but,  as  even  when  ascidia  are  fully  formed,  as  in  Nepenthes  and  Cephalotus,  no 
immediate  relationship  is  admitted  to  exist,  such  a connexion  can  scarcely  be  sup- 
posed to  be  established  by  them  in  a rudimentary  condition.  (Vide  § 3242.) 

(3828.)  The  Sarracennia.  are  herbaceous  perennial  plants,  inhabiting  swamps, 
with  fibrous  roots,  radical  leaves,  some  of  the  leafstalks  being  hollow  or  ascidi- 
form,  with  the  plane  of  the  leaf  forming  a lid,  and  articulated  at  its  union  with  the 
dilated  petiole.  The  superior  axis  is  abortive,  and  the  flowers  are  solitary  on 
scapes,  the  whole  of  the  envelopes  are  of  an  herbaceous  colour,  regular,  and  the 
stamens  and  pistils  monothalamous  or  united. 

The  calyx  is  formed  of  five  persistent  sepals,  concave  at  the  base,  imbricate  in 
aestivation,  surrounded  by  a tri-bracteate  involucrum.  The  corolla  consists  of  five 
petals,  contracted  at  the  base  and  unguiculate.  The  stamens  are  hypogynous  in 
their  exsertion,  indefinite  and  crowded ; the  filaments  are  shortish,  the  anthers  ob- 
long, adnate,  2-celled  and  dehiscent  introrsely  by  longitudinal  clefts  from  the 
base  nearly  to  the  apex.  The  germen  is  superior,  globose,  with  five  longitudinal 
furrows ; it  is  formed  of  five  concrete  carpels,  the  cells  are  five,  and  the  placentae 
axial  and  many-ovuled.  The  style  is  columnar,  the  stigmata  foliaceous,  much 
dilated,  peltate,  and  pentagonal. 

The  fruit  is  a globose  capsule,  crowned  by  the  persistent  peltale  stigmata ; 
5-lobed,  5-valved,  5-celled.  The  dehiscence  is  loculicidal,  the  valves  opening 
from  the  apex  and  bearing  the  dissepiments.  The  seeds  are  indefinite,  small, 
minutely  verrucute  and  crowded  on  the  live  large  intervalvular  placentae,  which 


RH*ADINJE PAP  AVER  ACES. 


849 


project  from  the  axis  into  the  cavity  of  the  cells.  The  albumen  is  waxy  and  gra- 
nulate,  and  very  copious ; the  embryo  cylindrical  and  cleft,  so  as  to  shew  its  two 
cotyledons,  and  situated  near  the  base  of  the  seed,  with  the  radicle  turned  towards 
the  bilum. 

(3829.)  Hence,  differentially  considered,  the  Sarracenniacete  are  ascidiate 
scapescent  R/ucndosiE,  with  indefinite  discrete  stamens,  concrete  carpels,  axial 
projecting  intervalvular  placentae,  indefinite  albuminous  seeds,  and  peltate  folia- 
ceous  stigmata. 

(3830.)  The  several  species  of  Sarracennia  already  known,  which  do  not  exceed 
six,  with  two  or  three  varieties,  are  all  natives  of  the  bogs  and  swamps  of  North 
America.  Of  their  properties  there  is  nothing  decidedly  ascertained,  and  they  are 
chiefly  interesting  from  bearing  the  curious  pitcher-like  organs  already  described, 
which  contain  water,  to  which,  in  dry  weather,  it  is  affirmed,  birds  and  other  ani- 
mals resort  to  assuage  their  thirst.  The  lids  are  said  to  close  over  the  mouths  of  the 
urns  in  dry  weather,  to  prevent  the  evaporation  of  the  water,  which  is  probably 
designed  to  furnish  the  plant  with  supplies  when  the  marshes  are  exhausted. 
These  pitchers  also  contain  large  numbers  of  dead  flies  and  other  insects,  which, 
when  putrefying,  give  out  an  intolerable  odor,  that  renders  the  plants  offensive  ; 
but  the  decomposition  of  the  animal  matter  affords  a supply  of  rich  and  very 
nutritious  food,  probably  essential  to  the  well-being  of  the  Sarracenniae,  as  they 
are  furnished  with  such  curious  organs  to  entrap  and  retain  it — organs  which 
have  been  supposed  to  be  amongst  the  earliest  adumbrations  of  a stomach. 

(3831.)  Papaverace*.  The  Poppies,  and  their  typical  allies,  are  annual  or 
perennial  herbs  (rarely  undershrubs),  with  lactescent  juices,  varying  in  colour  from 
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Pa-paver  somniferum. 

c.  Cutting,  with  leaves  and  flowers. 

(a)  Capsule,  with  persistent  radiant  stigmata. 

(b)  Transverse  section  of  ditto  in  a young  state, 
(e)  A seed. 

( d ) Section  of  ditto,  to  shew  the  albumen  and 
small  embryo. 

(e)  The  embryo  enlarged. 


white  to  yellow,  orange,  reddish  brown,  and  crimson.  The  roots  are  in  general 
fibrous,  and  the  stems  round,  with  imperfect  nodes,  the  leaves  are  alternate  and 
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simple,  either  stalked  or  sessile,  ami  the  lamina  is  often  continuous  with  the 
stem,  but  destitute  of  stipules.  The  inflorescence  is  solitary,  the  peduncles  long, 
the  flowers  regular  and  united,  variable  in  colour,  but  never  blue. 

The  calyx  is  formed  of  2 sepals,  which  are  caducous ; tbe  petals  4 or  some 
multiple  of  that  number,  and  set  crossways,  in  two  or  three  series,  equal  and 
regular  in  form,  and  corrugate  and  imbricate  in  aestivation:  (in  Hype coum  the 
inner  petals  are  3-lobed,  and  in  Bocconia  the  corolla  is  abortive.)  Tbe  stamens 
are  8 or  some  multiple  of  4,  (rarely  definite,)  commonly  indefinite  and  collected 
into  four  groups,  one  near  the  base  of  each  petal,  and  hypogynous  in  their  ex- 
sertion  sometimes,  as  in  Eschscholtzia,  apparently  perigynous  by  the  excavation 
of  the  peduncle  ; the  filaments  are  filiform  and  free,  the  anthers  innate  and 
2-celled,  dehiscing  by  longitudinal  clefts.  The  germen  is  free,  symmetrical, 
formed  of  2 or  more  concrete  carpels,  sometimes  stipitate,  at  others  sessile,  and 
invested  by  a membranous  production  of  the  thalamus;  in  general  1-celled,  and 
the  placentce  parietal  and  many-ovuled.  The  style  is  short  or  absent,  and  the 
stigmata,  2-4  or  many,  are  radiant  and  persistent. 

The  fruit  is  a 1-celled  capsule,  with  parietal  intervalvular  placentae  ; 2 or  many 
in  number,  according  to  the  number  of  carpels  of  which  the  fruit  is  formed.  The 
capsules  dehisce  either  by  valves  or  pores.  The  seeds  are  numerous,  and  exaril- 
late  in  all  except  Boceonia,  which  has  a solitary  seed  invested  by  an  arillus.  The 
albumen  is  oily  and  fleshy.  The  embryo  minute  and  straight,  situated  at  the  base 
of  the  albumen,  with  the  radicle  near  the  hilum,  and  the  cotyledons  plano- 
convex, entire,  linear  oblong,  and  foliaceous  during  germination. 

(3832.)  Hence,  selecting  the  chief  differential  characters,  the  Pupaveracete  are 
lactescent  Rhaadirue,  with  cauline  alternate  leaves,  2 sepals,  petals  when  present 
4 and  equal,  stamina  free,  ovary  1-celled,  and  the  seeds  albuminous. 

(3833.)  The  thirteen  genera  included  in  this  type  form  a very  natural  group; 
the  only  exceptions  to  the  general  rule  worth  notice  being  the  apparently  perigy- 
nous exsertion  of  the  stamens  in  Eschscholtzia,  the  3-lobed  inner  petals  of  Hype - 
coum,  and  the  apetalous  flowers  and  1-seeded  fruit  of  Bocconia.  In  properties 
likewise  they  are  as  accordant  as  in  form,  being  almost  universally  narcotic, 
although  they  differ  in  the  degree  in  which  the  sedative  principle  is  evolved. 

(3834.)  The  poppies  are,  many  of  them,  very  shewy  ornamental  plants,  but 
their  chief  importance  results  from  the  narcotic  powers  of  their  milky  juices. 
They  are  all  more  or  less  soporific,  but  the  inspissated  secretions  of  Papaver 
somniferum,  and  its  varieties,  are  believed  to  afford  our  chief  supplies  of  opium, 
although  it  has  been  asserted  that  the  best  Turkey  opium  is  procured  from  tbe  P. 
orientate : and  other  species  are  believed  to  be  resorted  to  for  the  preparation  of  the 
drug  in  Persia,  and  other  oriental  countries.  That  the  P.  somniferum,  however, 
yields  it  in  abundance,  has  been  proved  by  crops  grown  in  this  country,  and  the  pre- 
paration here  of  English  opium;  which  is  reported  to  have  been  equal  in  all  re- 
spects to  that  imported  from  India  or  the  Levant,  indeed,  to  yield  a larger  quan- 
tity of  morphia  than  that  of  foreign  growth. 

(3835.)  The  opium  trade  is  one  of  very  considerable  importance.  In  1829 
nearly  50,000  lbs.  were  imported  into  this  country,  of  which  42,801  lbs.  came  di- 
rectly from  Turkey;  25,000  lbs.  were  re-exported ; so  that  the  annual  consumption 
in  the  United  Kingdoms  varies  from  about  20  to  25,000  lbs.  Its  value  in  bond 
is  17.v.  or  18s.  per  lb.,  and  the  duty  4s.  In  England  opium  is  little  used  excepting 
ns  a medicine;  but  in  Turkey  and  in  China  it  has  escaped  from  the  physicians’  con- 
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trol,  and  is  used  largely  as  a luxurious  stimulant,  and  as  a substitute  for  spirituous 
liquors  to  produce  intoxication.  The  importation  of  opium  into  China  is  ex- 
pressly forbidden  by  law,  not  however  on  commercial  or  political,  but  on  moral 
grounds;  but,  as  this  drug  is  as  necessary  to  a Chinese  mandarin  as  claret  or  bur- 
gundy to  an  English  gentleman,  the  contraband  trade  is  very  extensive,  amounting 
to  J 4,000,000  Spanish  dollars  yearly,  and  from  it  alone  our  Indian  government 
derives  an  annual  revenue  of  1,800,000/.  sterling. 

(3836.)  Without  reference  to  the  numerous  fraudulent  adulterations,  opium  is 
a very  heterogeneous  compound,  consisting  of  at  least  a dozen  proximate  princi- 
ples ; of  these  the  most  important  are  two  peculiar  alkaloids,  called  morphia  and 
codeine,  on  which  its  sedative  powers  depend ; narcotine,  which  is  stimulant  as 
well  as  narcotic;  nieconic  acid,  and  narcine:  besides  various  resinous  and  oily 
matters,  for  a full  account  of  which  see  Pelletier’s  Essay,  or  Med.  Bot.  clix. 

(3837.)  Some  extraordinary  cases  are  on  record  of  the  effects  produced  by  the 
continued  use  of  opium,  the  ecstasies  it  occasions,  and  the  deplorable  condition  to 
which  it  in  a short  time  reduces  the  infatuated  men  who  eat  it.  The  lurks  call 
opium  Masch-Allah,  which  signifies  literally  the  work  of  God,  and  they  take  it 
in  graduated  doses  of  from  10  to  100  grains  daily;  in  general  it  is  mixed  with 
some  rich  syrups  to  render  it  palatable.  Some  travellers  however  affirm  that  the 
Turkish  Masch-allah  is  a compound,  containing  hemp  and  other  narcotics,  as  well 
as  opium.  Even  in  England  the  baneful  custom  of  opium-eating  has  increased  lately 
to  a little-  though t-of  extent.  Several  cases  have  come  to  my  knowledge,  in  which 
both  laudanum  and  solid  opium  have  been  taken  daily  in  enormous  quantities;  and 
others  have  been  recorded,  on  unquestionable  authority,  in  which  as  much  as  half 
a pint  to  a pint  and  upwards  of  the  former,  and  from  half  a drachm  to  a drachm 
of  the  latter  have  been  consumed  daily,  until  it  became  not  merely  a luxurious 
indulgence,  but  an  absolute  necessary  of  life;  the  persons  being  utterly  miserable, 
and  apparently  half  dead,  until  they  had  swallowed  as  much  as  would  have  poi- 
soned some  half-dozen  healthy  men.  Debility,  and  destruction  of  both  mental  and 
bodily  powers,  are  the  general  sequelae  of  this  indulgence ; but  occasionally,  as 
appears  from  the  reports  collected  and  published  by  Christison,  life  does  not 
appear  to  have  been  shortened,  nor  disease  produced. 

(3838.)  Although  the  juices  of  the  poppy  are  powerfully  soporific,  this  property 
is  absent  from  its  seeds,  which  are  very  numerous,  each  capsule  containing  on  an 
average  about  32,000.  These  seeds  have  a nutty  flavour,  and  form  a very  nu- 
tritious food.  They  abound  with  a bland  oil,  which,  when  expressed,  maybe  used 
as  a substitute  for  olive  oil  in  culinary  and  other  processes  ; and  the  marc  that  re- 
mains forms  good  fodder  for  cattle,  and  also  may  be  given  to  poultry.  The  seeds 
of  the  other  poppies  are  also  oleaginous;  and  in  Poland,  and  some  parts  of  Russia, 
those  of  R.  Rhesus  are  used  as  an  ingredient  in  soups,  and  to  make  gruels  and  va- 
rious kinds  of  porridge.  This  last  named  species,  which  is  the  corn-poppy  of 
England,  is  here  chiefly  employed  to  form  a red  syrup,  the  petals  being  the  parts 
collected.  This,  as  well  as  P.  Argemone,  are  but  very  slightly  narcotic,  and 
their  foliage  has  been  used  as  a potherb. 

(3839.)  Meconopsis  Cambrica  is  our  yellow  Welsh  poppy;  it  is  an  innocuous 
plant:  but  an  Indian  species,  M.  Nipalensis,  is  said  to  be  very  poisonous,  espe- 
cially its  roots. 

(3840.)  Argcmone  Mexicanu!  is  the  figo  del  inferno,  or  devil’s  fig,  ol  Mexico. 


852 


OUTLINES  OF  UOSAROLOGIA. 


It  is  a prickly  plant  with  yellow  acrid  juices,  which  are  sometimes  used  as  epi- 
spastics  ; they  are  also  dropped  into  the  eye  by  the  Indian  practitioners  to  cure 
ophthalmia ; and  hence  the  generic  name.  The  seeds  are  said  to  be  purgative  and 
emetic,  and  the  oil  with  which  they  abound,  w'hen  expressed,  has  been  affirmed  to 
be  nearly  as  active  as  that  of  the  Croton  Tiglium.  This  statement,  however,  re- 
quires confirmation.  Its  most  general  use  is  for  the  purposes  of  illumination. 

(3841.)  Sanguinaria  Canadensis  is  the  Puccoon,  or  Canadian  blood-root,  so 
called  from  the  sanguineous  Colour  of  its  juices.  It  is  an  acrid  narcotic,  and  has 
been  used  as  a sternutory  and  escharotic  for  the  removal  of  nasal  polypi.  It  is 
also  said,  in  graduated  doses,  to  have  been  serviceable  in  hooping-cough,  and  like- 
wise in  the  incipient  stages  of  pulmonary  consumption.  This  plant  has  been 
used  as  a yellow  dye,  and  by  the  American  farriers  it  is  called  turmeric. 

(3842.)  The  Celandines,  or  swallow-worts,  have  orange-coloured  acrid  juices, 
which  have  been  used  as  detergents,  and  to  destroy  vermin,  especially  that  kind 
which  infests  foul  ulcers  in  horses.  An  infusion  of  the  root  has  been  administered 
for  the  cure  of  jaundice,  probably  from  its  yellow  colour,  as  scarlet  clothes  were 
once  thought  good  for  fevers.  Both  roots  and  stems  have  been  used  as  dye 
stuffs. 

(3843.)  Fumariace.e.  The  plants  associated  by  their  general  similitude  to 
Fumaria,  to  form  this  type,  are  non-lactescent  herbs,  with  sometimes  tuberous 
roots,  and  brittle  glabrous  stems.  The  leaves  are  usually  alternate,  compound, 
often  cirrhose,  and  destitute  of  stipules. 

The  inflorescence  is  racemose,  the  pedicels  furnished  with  bracteae,  and  the 
flowers  irregular  and  united.  The  calyx  is  free,  small  and  membranaceous,  and 
formed  of  2 sepals,  whicli  are  deciduous.  The  torus  is  obsolete.  The  petals  are 
4,  set  crosswise,  deciduous,  either  discrete  or  coalescent  by  their  ungues,  the 
2 external  ones  alternate  with  the  sepals,  and  either  1 or  both  saccate  at  the  base; 
the  two  inner  ones  alternate  with  the  outer,  subcallous  at  their  apices,  where  they 
are  coloured  by  a terminal  spot,  and  connected  so  as  to  enclose  the  anthers  and 
stigma : there  are  nectariferous  glands  within  the  spurs,  and  the  two  calcarate  petals 
are  by  some  physiologists  considered  sepals,  and  the  two  leaves  above  described 
as  sepals  bractere  ; so  that,  according  to  this  latter  view,  the  parts  of  the  flower  have 
a binary  development.  The  stamens  are  six  in  number,  the  filaments  diadelphous, 
(rarely  free,)  united  into  two  bundles,  which  alternate  with  the  two  inner  petals, 
and  are  therefore  opposite  the  outer  ones.  The  anthers  are  six ; the  lateral  in 
each  fascicle  being  1 -celled,  while  the  central  ones  are  each  2-celled.  They  are 
small,  erect,  and  dehisce  longitudinally  by  chinks.  The  germen  is  formed  of  2 
connate  carpels,  the  style  filiform,  and  the  stigma  bilamellate,  and  parallel  with 
the  internal  petals. 

The  fruit  is  1 -celled,  dry,  and  capsular,  I ut  various  in  form,  sometimes  being 
an  indehiscent.  1-2  seeded  nut-like  pod,  and  at  others  a 2-valved  dehiscent  poly- 
spermous  ceratium.  The  seeds  horizontal  and  fixed  to  narrow  lateral  placentas, 
black,  shining,  and  furnished  with  caruncles  or  an  arillus.  The  albumen  is  fleshy, 
the  embryo  small,  basilar,  and  extra-axile;  in  the  indehiscent  fruits  straight,  in 
the  dehiscent  ones  slightly  arched ; the  radicle  near  the  hilum,  and  the  cotyle- 
dons flat,  oblong,  entire,  and  foliaceous  in  germination. 

(3844.)  Hence,  differentially  considered,  the  Fumariacecc  are  non-lactescent 
Rhteadinm  with  a disepalous  calyx,  an  irregular  4-petaled  corolla,  definite  hypo- 
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gynous  stamens,  in  general  diadelphous;  concrete  carpella  and  narrow  parietal 
placentae,  with  albuminous,  arillate,  black  and  shining  seeds. 

(3840.)  The  economy  of  the  floral  organs  of  these  plants  is  still  a matter  of 
question,  their  4 petals  being,  as  already  observed,  sometimes  regarded  as  both 
calyx  and  corolla,  each  formed  of  only  2 pieces,  and  the  outer  2 leaves  considered 
as  bracteae ; and  this  view  the  position  of  the  stamens  would  seem  to  countenance. 
By  their  deciduous  2-leaved  calyx,  and  4-petaled  corolla,  they  are  associated 
with  the  Papaveracece,  from  which  however  they  are  distinguished  by  the  connate 
filaments  and  watery  sap,  as  well  as  by  their  mostly  irregular  flowers.  Their  affi- 
nity with  the  Brassicacetc  or  Crucifer  & is  also  obvious,  of  which  the  number  of 
their  stamens  and  the  disposition  of  their  petals  are  proofs ; but  they  differ  from 
them  particularly  in  their  disepalous  calyx  and  albuminous  seeds.  Their  flowers 
also  are  purple,  yellow,  or  w'hite,  emulating,  as  De  Candolle  observes,  those  of 
the  Polygalaceee. 

(3846.)  The  Fumariacea  are  innocuous  plants;  they  are  inodorous,  their  her- 
bage is  bitter,  and  has  been  esteemed  slightly  diaphoretic  and  aperient ; and  their 
watery  juices  were  formerly'  administered  in  cutaneous  diseases  and  obstructions 
of  the  hepatic  system.  F.  officinalis  is  the  Furnas  term,  of  the  older  herbalists, 
so  called  from  the  light  and  smoke-like  cloudiness  of  its  foliage ; whence  the  mo- 
dern generic  name,  Fumaria.  Corydalis  bulbosa,  which  has  grumous  roots 
abounding  in  fecula,  is  resorted  to  by  the  Ivalmucs  in  winter  as  food. 

(3847.)  BrassicacejE  or  Crucifers.  The  Coleworts  and  their  allies,  which 
form  a large  and  very  natural  group  of  plants,  have,  from  their  possessing  cruci- 
form coiollae,  been  commonly  called  Crucifer  a,  or  Crossbearers ; but,  as  other 
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b.  Cheiranthus  C’heiri. 


b.  Cutting  to  shew  leaves,  flowers, 
and  fruit. 

(a)  Flower  with  sepals,  stamens  and 
pistils,  the  petals  being  removed. 

(4)  The  silique  dehiscent,  and  shew- 
ing the  replum  and  seeds. 

( c ) Transverse  section  of  the  fruit,  to 
shew  the  replum  and  two  cells. 

( d ) The  embryo  isolated. 


plants,  such  especially  as  the  Papaverace<z,  Capparidacete,  and  Fumariacea ?,  in- 
cluded in  this  section,  are  also  remarkable  for  a like  cruciate  dispositon  of  the 
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petals,  Brassicaceje,  a derivative  of  Brassica,  a well  known  normal  genus,  would 
seem  to  be  a preferable  name. 

(3848.)  The  Brassicace.e,  or  Crucifem,  are  herbaceous  plants,  rarely  becom- 
ing suffrutescent,  with  round  or  irregularly  angled  stems  and  branches,  and  aqueous 
juices.  The  leaves  are  simple,  often  incised,  but  seldom  truly  compound,  sessile 
or  petiolate,  the  petioles  non-amplexicaul,  and  the  stipules  wanting. 

The  inflorescence  is  usually  in  corymbiform  racemes,  seldom  solitary,  the  ra- 
cemes axillary,  or  by  abortion  sometimes  apparently  terminal,  and  usually  with 
ebracteate  pedicels.  The  flowers  are  united,  for  the  most  part  regular,  and  in 
colour  white  or  yellow,  rarely  red  or  purple.  The  perianth  is  double,  and  all 
its  parts  discrete.  The  calyx  is  free,  formed  of  4 sepals  set  crosswise,  imbricate, 
(rarely,  as  in  Ricotia  and  Savignya,  the  sepals  are  valvate  in  aestivation,)  and  in 
general  deciduous.  The  exterior  sepals,  often  the  narrowest,  are  opposite  to  the 
placentae ; and  the  two  interior  ones,  which  are  opposite  the  valves  of  the  fruit, 
are  frequently  concave,  gibbous,  or  calcarate  at  the  base.  The  corolla  is  4-petaled, 
the  petals  cruciate  and  exserted  alternately  with  the  sepals,  in  general  with  long 
ungues  and  equal  laminae,  but  sometimes  irregular  in  size  and  occasionally  abortive. 
The  torus  is  small,  sometimes  supporting  the  germen;  at  others  being  furnished 
with  nectariferous  glands,  situated  between  the  petals,  stamens,  and  germen.  The 
stamens  are  six  in  number,  rarely  by  abortion  reduced  to  4 or  2,  and  tetradyna- 
mous;  the  two  which  are  opposite  the  lateral  or  valvular  sepals  are  solitary,  and 
shorter  than  the  other  two,  which  are  situated  in  pairs  opposite  to  the  placentarial 
sepals.  The  filaments  are  free,  or  rarely  subconnate,  and  dentate  on  their  inner 
sides  ; the  anthers  are  subincumbent,  2-celled,  with  parallel  opposite  locules,  ex- 
appendiculate,  introrse , and  dehiscent  longitudinally  by  chinks.  The  germen  is 
formed  of  2-4  connate  carpels,  with  parietal  placentae,  and  mostly  many  ovules, 

1- celled,  or  by  a spurious  dissepiment  rendered  bilocular.  The  style  is  short 
when  the  germen  is  long,  and  long  when  the  germen  is  short.  The  stigmata  are 
two,  and  opposite  to  the  trophosperms. 

The  fruit  is  siliquose,  rarely  1-celled  and  evalvate,  in  general  2-celled  and 

2- valved,  the  septum  being  formed  by  a dilatation  of  the  placentae,  which  is  called 
a replum.  It  is  dehiscent  by  valves,  or  sometimes  transversely,  or  even  occasionally 
indehiscent.  The  seeds,  1-2  or  many,  are  in  general  pendulous,  and  fixed  to  both 
sides  of  the  placentae,  which  hence  would  seem  to  be  double.  They  are  ex- 
arillate  and  exalbuminous,  with  thickish  subcoriaceous  test®.  The  embryo  is 
curved  and  oily,  the  radicle  round  or  subconical,  and  turned  towards  the  hilum  ; 
and  the  cotyledons  folded  diversely  on  the  radicle,  and  foliaceous  in  germination. 
When  the  embryo  is  so  curved  that  the  radicle  is  applied  to  the  edges  of  both  co- 
tyledons, it  is  said  to  be  accumbent,  [vide  § 3861.  a,  b,  c.]  ; when  folded  upon  the 
side  of  one,  incumbent  [§  3851.  d,  e,f,  g,  h,  i,  &c.] 

(3849.)  Hence,  selecting  (he  chief  differential  characters,  the  Brassicace*.  are 
ebracteate  cruciform  R/neadinte,  with  tetradynamous  stamens,  trophosperms  op- 
posite the  stigmata,  and  exalbuminous  seeds. 

(3850.)  The  numerous  genera  included  in  this  type  have  been  very  variously 
arranged.  De  Candolle  distributes  them  into  six  primary  groups  or  subtypes, 
several  of  which  are  again  divisible  into  minor  districts.  The  characters  of  the 
subtypes  are  founded  upon  the  number  and  diverse  folding  of  the  cotyledons;  the 
districts  chiefly  upon  modifications  of  the  pericarp;  and  these  are  interesting, 
not  merely  as  systematic  differential  signs,  but  also  as  morphological  grades. 


J3RASSICACE/E  OK  CRUCIFERJE. 


855 


(3851.)  The  first  subtype,  Arabida,  is  called  also  Pleurcrhizece,  because  the 
•2  cotyledons  are  flat  and  accumbent;  that  is,  the  embryo  is  so  curved  that  the 


(«)  A seed  with  an  accumbent  radicle,  one  of  the  Pleu- 
ror/iizete.  (A)  A transverse  section  of  the  same,  to  shew 
the  radicle  applied  to  the  edges  of  the  two  cotyledons, 
(e)  The  symbol  by  which  such  a position  is  indicated,  the 
circle  representing  the  cut  radicle,  and  the  two  parallel  lines 
the  two  cotyledons.  ( d ) A seed,  shewing  the  radicle  incum- 

bent or  folded  on  the  back  of  the  cotyledons,  which  in  this  in- 
stance are  plane,  it  being  one  of  the  Notorhizece.  (e)  Trans- 
verse section  of  the  same.  (f)  The  symbol  by  which  it 
is  represented,  the  circle  as  before  indicating  the  radicle,  and 
the  two  parellel  lines  the  two  cotyledons.  (g)  A seed 
with  incumbent  radicle  and  straightly  folded  cotyledons,  one 
ol  the  Orthoplocece.  ( h)  A transverse  section  of  the  same. 

(0  The  symbol  by  which  this  form  is  represented,  the  circle 
indicating  the  radicle,  and  the  angular  lines  the  bent  coty- 
ledons. (k)  A seed  with  incumbent  radicle  and  circinnate 
or  spirally  folded  cotyledons ; one  of  the  Spiro  lobe  a;.  ( l ) A 

transverse  section.  (m)  The  symbol  by  which  this  form 
is  represented,  the  circle  indicating  the  radicle  and  the  two 
sets  ot  parallel  lines  the  cotyledons,  which  are  twice  cut 
through.  («)  A seed  with  an  incumbent  radicle  and 
doubly  folded  cotyledons,  one  of  the  Diplecolobecr.  ( o ) A 

transverse  section  of  the  same.  ( p ) The  symbol  by  which 

this  form  is  represented ; the  circle  indicating  the  radicle 
cut  across,  and  the  3 pairs  ot  parallel  lines  the  cotyledons, 
which  in  the  section  are  thrice  divided. 


ladicle  lies  on  the  edges  of  both.  [Vide  fig.  a,b,c.]  In  the  other  subtypes  the 
radicle  is  folded  on  the  side  of  one  of  the  cotyledons ; and  this  form  is  said  to  be 


incumbent.  [Vide  fig.  d,  e,f,  &c.  *c.  | 

(38 o2.)  The  second  subtype,  Sisymbrida,  is  called  also  Notorhizece,  because  the 
incumbent  cotyledons  have  the  radicle  folded  on  their  back.  [Vide  § 3851,  d, 
(3853.)  The  third  subtype,  Raphanidce,  is  called  also  Orthoplocece,  because  the 
incumbent  cotyledons  are  folded  lengthwise.  [Vide  § 3851,  g,  h,  ?.] 

(3854.)  The  fourth  subtype,  Erucarida,,  is  called  also  Spirolobete , because  the 
incumbent  cotyledons  are  spirally  folded  or  circinnate.  [Vide  § 3851,  k,  l,  m.] 
(3855.)  The  fifth  subtype,  Subularid/e,  is  called  also  Diplecolobetc,  because  the 
incumbent  cotyledons,  or  seed  lobes,  are  twice  bent  or  folded.  [Vide  § 3851,?;,  o,^.] 
(o856.)  rl  he  sixth  subtype,  Schizopetalidce,  differs  from  all  the  preceding  in  the 
number  of  the  cotyledons,  which  are  four. 

(3857.)  None  of  the  Brassicacea:  are  really  poisonous  plants,  but  some  of  them 


are  very  acrid.  They  are  esteemed  as  antiscorbutics,  and  afford  many  of  our 
most  common  culinary  vegetables.  Some  are  mild  and  almost  tasteless,  while 
others  are  highly  stimulating.  Their  pungency  is  owing  to  a peculiar  volatile 
oleaginous  principle,  which  is  occasionally  so  predominant  as  to  render  them  acrid, 
yet  in  others  its  proportion  is  so  much  reduced  as  to  render  them  merely  grate- 
lul  stimulants;  but  it  is  only  when  the  bland  farinaceous  matter  is  exceedingly 
abundant  that  they  become  palatable  and  wholesome  articles  of  food.  The  roots 
of  the  horseradish,  and  the  seeds  of  the  mustard,  garden-rocket,  and  cress,  are  so 
stimulating,  as  to  prevent  their  being  eaten  alone,  although  they  form  grateful 
condiments.  The  leaves  of  the  water-cress,  some  of  the  land-cresses,  and  others, 
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nre  eatable  as  salads,  being  only  agreeably  warm.  And  the  leaves  of  the  cole- 
worts,  and  the  mass  of  their  inflorescence,  and  the  leaf-stalks  of  the  sea-kale,  with 
the  roots  of  the  turnip,  the  radish,  &c.  are  well-known  staple  articles  of  food. 
The  seeds  of  the  Brassicaceee  abound  with  a fixed  oil,  which  is  yielded  freely  on 
expression ; and  that  of  the  mustard  and  rape  are  used  for  economical  purpose. 
These  plants  are  further  remarkable  for  containing  a proportion  of  nitrogen  as 
one  of  their  elements,  which,  although  constant  in  animal  substances,  is  very  rare 
among  vegetables ; and  to  it  the  Brussicacete,  like  the  fungi,  in  which  it  also  oc- 
curs, owe  their  peculiar  flesh-like  odour,  and  the  offensive  effluvia  that  arise  from 
them  when  in  a state  of  decomposition. 

(3858.)  Arabidje.  This  subtype  is  distributed  by  De  Candolle  into  six  dis- 
tricts or  tribes,  called,  from  Arabis,  Alyssum,  Thlaspi,  Euclidium,  Anastatiea, 
and  Cakile;  the  Arabiclcce,  Alyssinete,  Thlaspi  eg,  Euclidean,  Anastaticete,  and 
Cakalinete.  These  groups,  besides  having  pleurorhizous  embryos,  their  chief 
collective  differential  sign,  have  also  their  seeds  compressed. 

(3859.)  In  the  Arabideoe,  or  Pleurorhizete  Siliquosce,  the  silique  is  dehiscent, 
the  dissepiment  linear,  the  seeds  oval,  usually  margined,  and  the  lobes  parallel 
with  the  replum. 

(3860.)  In  the  Alyssinete,  or  P.  Latiseptce,  the  silique  is  dehiscent  lengthwise, 
the  dissepiment  broad,  oval,  and  membranous  ; the  v alves  fiat  or  concave,  the  seeds 
usually  margined,  and  the  lobes  parallel  with  the  replum. 

(3861.)  In  the  Thlaspidete,  or  P.  Angustisepte,  the  silicle  is  dehiscent,  with  a 
very  narrow  dissepiment  and  keeled  valves.  The  seeds  oval,  sometimes  margined, 
and  the  lobes  not  parallel  with  the  dissepiment. 

(3862.)  In  the  Euclidete,  or  P.  Nucamentacece , the  silicle  is  indehiscent,  some- 
times coriaceous,  and  sometimes  fleshy.  The  valves  concave  and  indistinct,  the 
dissepiment  elliptical  or  occasionally  almost  abortive;  seeds  few  and  oval,  and 
the  lobes  parallel  with  the  dissepiment. 

(3863.)  In  the  Anastaticeie,  or  P.  Septulatee,  the  silicle  opens  longitudinally, 
but  the  valves,  which  are  concave,  bear  internally  transverse  septa,  isolating  the 
seeds,  which  are  immarginate,  and  with  lobes  parallel  to  the  dissepiment. 

(3864.)  In  the  Cakilinete,  or  P.  Lomentacete,  the  silique  or  silicle  ruptures  trans- 
versely, like  a loment,  into  1-2  celled,  1-2  seeded  joints.  The  seeds  are  immar- 
ginate, and  the  lobes  parallel  with  the  dissepiment. 

(3865.)  Arabideee.  Matthiola,  the  stock,  of  which  there  are  several  well-known 
garden  species;  and  Cheiranthus,  the  wall-flower,  of  which  there  are  several  va- 
rieties, are  familiar  illustrations  of  this  district,  but  they  are  rather  ornamental 
than  useful  plants. 

(3866.)  Nasturtium  officinale  is  the  common  water-cress,  lately  brought  under 
cultivation,  but  the  plants  collected  wild  are  superior  in  flavor.  They  are  brought 
in  immense  quantities  into  this  metropolis,  being  collected  from  the  neighbouring 
streams,  and  form  an  important  though  humble  branch  of  domestic  commerce. 
N.  apetalum , clandestinum,  and  Indicum,  are  destitute  of  corolke. 

(3867.)  Barbarea  vulgaris,  St.  Barbara’s  cress,  or  yellow  rocket,  is  used  in  the 
north  of  Europe,  especially  in  Sweden,  as  knle ; it  forms,  however,  but  an  inferior 
potherb.  B.  prtccux,  the  early  rocket,  or  winter  cress,  is  much  more  palatable. 
The  double-flowered  rocket,  B.  vulgaris  flare  pleno,  is  an  ornamental  garden 
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(3868.)  The  different  species  of  Arabis,  or  wall-cress,  are  well  fitted  to  cover 
walls  and  rock-work.  The  seeds  of  A.  Sinensis  are  said  by  Ainslie  to  be  used  in 
India  as  a stimulating  stomachic ; and  they  are  sold  in  the  bazaars  in  large  quan- 
tities. If  taken  too  freely,  they  are  however  thought  to  be  injurious  to  females. 

(8369.)  Cardamine  pratensis,  the  meadow-cress,  or  lady’s  smock,  was  once 
esteemed  as  an  antiscorbutic  and  diuretic.  Its  leaves  form  a very  good  salad,  but 
it  is  seldom  eaten.  C.  Chelidonia  has  been  also  extolled  for  its  antiscorbutic 
powers. 

(3870.)  C.  Impatiens  is  remarkable  for  the  elastic  dehiscence  of  its  pods  and  sud- 
den dispersion  of  its  seeds,  an  economy  similar  to  that  of  the  true  * touch-me-not !’ 

(3871.)  The  Dentarite,  or  toothworts,  are  so  called  from  the  appearance  of 
their  scaly  rhizomata.  They  are  well  deserving  cultivation  as  ornamental  plants. 
D.  diphylla  has  a pungent  flavour,  something  like  mustard;  and  in  North  America 
it  is  used  as  a condiment  under  the  name  of  pepper-root.  D.  bulbifera  is  re- 
markable for  bearing  bulbils  in  the  axilla?  of  its  leaves,  which  separate  sponta- 
neously and  propagate  the  plant. 

(3872.)  Alyssinece.  Lunaria,  the  moonwort  or  honesty,  has  been  employed 
both  as  food  and  medicine.  The  seeds  are  aperient  and  diurectic,  and  its  roots 
form  a good  ingredient  in  salad,  resembling  tampions  in  their  flavour.  Its  broad 
shining  moonlike  dissepiments,  after  the  silicles  have  dehisced,  are  much  sought 
after  for  winter  beaupots.  L.  (now  Farsetia ) parviflora,  which  grows  in  the 
sterile  sandy  plains  of  Egypt  and  Arabia,  is  the  cress  of  the  desert  spoken  of  by 
travellers ; by  the  Arabs  it  is  called  Raschat-guebeli. 

(3873.)  The  Alysson  of  Dioscorides  was  reputed  to  have  the  power  of  mo- 
derating and  appeasing  anger,  and  hence  its  name,  from  a,  the  privative,  and 
Xvtrtra,  rage.  The  modern  Alyssa,  or  madworts,  are  aperient  plants,  some  of 
them  with  shewy  flowers ; and,  probably,  a brisk  cathartic  might  not  be  an  ineffi- 
cacious means  of  curing  such  a temporary  madness. 

(3874.)  Cochlearia  officinalis,  is  the  scurvy  grass,  once  in  great  repute  as  a 
spring  medicine  ; its  leaves  have  also  been  eaten  as  salad.  Cochlearia  Armoracia 
is  the  common  horseradish;  its  roots  are  a very  grateful  condiment,  and 
without  them  our  national  fare  is  seldom  brought  to  table.  When  fresh,  the 
juice  of  the  horseradish  is  stimulating  and  highly  acrid,  but  when  dried  it  loses  its 
powers.  It  has  been  used  as  an  excitant  in  cases  of  paralysis,  and  also  as  a sti- 
mulating diuretic  in  dropsy.  Steeped  in  cold  milk,  it  is  said  to  form  one  of  the 
best  cosmetics.  The  leaves  of  the  horseradish,  in  general  simple,  entire,  and 
plane,  are  sometimes  found  crisp,  with  an  enlarged  lamina ; and  at  others  cleft  by 
an  elongated  midrib,  thus  affording  excellent  illustrations  of  the  varied  predomi- 
nance of  the  axial  and  radial  forces. 

(3875.)  Thlaspidett.  The  several  species  of  Thlaspi,  Hutchinsia,  Teesdalia, 
and  the  other  genera  included  in  this  district,  are  for  the  most  part  homely  plants, 
with,  in  general,  inconspicuous  flowers.  Their  leaves  have  often  a pungent 
taste,  and  sometimes  an  alliaceous  flavor,  but  they  are  none  of  them  used  either  as 
food  or  in  medicine.  Some  species  of  Iberis  and  Biscutella,  which  are  more  or- 
namental than  the  rest,  are  favorites  in  gardens,  and  commonly  known  as  the 
diflerent  kinds  ol  candy  tult.  I.  odorata  is  fragrant  as  well  as  pretty;  and  the 
whole  genus  is  remarkable  for  the  crucilorm  corolla  becoming  irregular,  the  two 
outer  petals  ol  the  external  flowers  in  its  dense  corymbose  panicles  being  longer 
than  their  iellows,  and  even  ligulate. 
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(3876.)  Euclidietz.  Euclidium,  Ochttiodium , and  Pugionum,  are  the  only 
known  genera  referable  to  this  district,  which  is  chiefly  interesting  from  the  si- 
licles  being  indehiscent,  and  the  replum  abortive,  or  nearly  so.  The  seeds  are  very 
few,  sometimes  even  solitary.  Of  the  four  known  species,  none  have  hitherto 
been  applied  to  any  economical  purposes. 

(3877.)  Anastaticea..  The  two  genera,  Anastatica  and  Morettia,  each  in- 
cluding but  a single  species,  form  together  this  small  district,  which  is  systema- 
tically distinguished  on  account  of  its  marking  a peculiar  change  in  the  structure 
of  the  fruit,  intermediate  between  a silicle  and  a loment.  For  here  the  pods  not 
only  dehisce  longitudinally,  but  bear  within  their  valves  transverse  septa,  which 
render  them  many-celled. 

(3878.)  Anastatica  Hierochuntica,  the  rose  of  Jericho,  or  holy-rose,  is  a very 
curious  plant.  It  grows  in  the  sandy  wastes  of  Egypt,  Palestine,  Syria,  and 
Barbery)  especially  on  the  arid  plains  bordering  the  Red  Sea.  After  flowering  the 
leaves  fall  off,  and  the  branches  becoming  dry  curl  upwards,  bend  inwards  at  their 
extremities,  and  surround  the  fruit,  thus  forming  a globular  mass,  bearing  some 
resemblance  in  form  to  a rose,  whence  it  has  been  called  the  Rose  of  Jericho. 
Thus  contracted  into  a ball,  the  plant  is  readily  torn  up  by  the  winds,  and  rolled 
over  the  plains  to  indefinite  distances  ; but  when  blown  into  the  sea,  or  moistened 
by  rain,  the  branches,  which  are  very  delicate  hygrometers,  gradually  expand,  the 
pods  open,  and  the  seeds  are  discharged  at  the  only  time  and  under  the  only  cir- 
cumstances in  which  they  could  vegetate ; for,  were  they,  like  the  seeds  ot  most 
other  vegetables,  to  be  scattered  during  the  dry  seasons,  they  would  be  parched 
up,  and  their  vitality  destroyed  in  those  vast  burning  sandy  deserts  which  they 
now  at  intervals  adorn. 

The  generic  name,  Anastatica,  has  reference  to  the  apparent  revivification 
which  the  plant  undergoes  on  exposure  to  moisture ; for  if,  after  being  kept  dry  for 
years,  it  be  placed  for  a few  hours  in  water,  it  will  expand  its  branches  and  open 
its  roselike  flowers,  seeming  as  if  roused  from  sleep,  or  raised  from  the  dead.  The 
common  people  in  Palestine  believe  that  this  plant  blossomed  at  the  instant  the 
Saviour  was  born,  and  that  now,  if  put  into  water  when  the  first  maternal  pains 
come  on,  it  will  be  fully  opened  by  the  birth  of  the  infant,  and  that  the  degree  of 
its  expansion  is  an  index  of  the  progress  of  the  labour ; hence  it  has  been  called 
Kaf  Maryam,  St.  Mary’s  flower,  or  the  Holy  Rose. 

(3879.)  Cakilinetz.  This  district,  like  the  two  preceding,  is  very  small,  con- 
taining only  the  three  genera,  Cakilc,  Cordylocarpus,  and  Chorispora,  and,  like 
them,  is  distinguished  systematically,  on  account  of  its  pods  being  lomeutaceous 
and  rupturing  transversely,  as  in  the  loments  of  the  Cicerinae.  Cakile  maritima  is 
said  to  be  a brisk  cathartic,  and  it,  as  well  as  the  other  species,  have  been  recom- 
mended as  diuretics  and  antiscorbutics.  Chorispora  ll/erica  is  a stimulating  ern- 
menagogue ; its  seeds  are  remarkable  for  their  nauseous  smell  when  bruised. 

(3880.)  Sisymbridje.  The  genera  included  in  this  subtype  have  been  ar- 
ranged by  De  Candolle  in  five  smaller  groups,  called,  from  Sisymbrium,  Camelina, 
Lepidium,  Isatis,  and  Anchonium;  the  Sisymbriete,  Cameline<z,  Ltpidmca, 
lsatidece,  and  Anchonieee.  Besides  their  notorhizous  embryos,  the  seeds  in  all 
these  groups  are  oval  and  immarginate. 

(3881.)  The  Sisymhrice,  or  Notorhiz/z  Siliquosa:,  are  Sisymbridtr,  with  2-celled 
siliques  opening  lengthwise,  the  valves  concave  or  keeled,'  the  seeds  ovate  or  ob- 
long, and  the  lobes  not  parallel  with  the  dissepiment. 
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(3882.)  The  Camellinee,  or  N.  Latisepte,  are  Sisymbrida,  with  silicles,  having 
concave  valves  and  broad  elliptical  dissepiments  £ seeds  ovate,  and  the  lobes  con- 
trary in  their  position  to  the  replum. 

(3883.)  The  Lepidin.ee,  or  N.  Angustiseptm,  are  Sisymbridae,  with  silicles,  having 
very  narrow  dissepiments,  keeled  or  very  concave  valves,  seeds  ovate,  few  or  so- 
litary, and  the  lobes  parallel  with  the  replum. 

(3884.)  The  Isatidece,  or  N.  Nucamentacetz,  are  Sisymbridce,  with  a 1 -celled 
silicle,  the  repliim  being  abortive,  with  indistinct  or  indehiscent  keeled  valves, 
a solitary  seed,  and  the  lobes  parallel  with  the  plane  in  which  the  replum  should 
have  been. 

(3885.)  The  Anchoniee,  or  N.  Lomentacee,  are  Sisymbridce,  with  transversely 
dehiscent  pods,  resembling  loments,  each  joint  being  1-seeded. 

(3886.)  Sisymbridece.  The  genera  Malcomia  and  Hesperis  contain  several  or- 
namental species;  some  of  which,  as  the  night-rocket,  or  dame’s  violet,  are  very 
fragrant.  The  Sisymbria  are  warm  stimulating  plants  ; but,  now  that  the  water- 
cress is  excluded  from  the  genus,  they  are  none  of  them  much  used  as  food. 
<S.  officinarum  was  lovmerly  esteemed  as  an  expectorant  in  asthma  and 
chronic  pectoral  complaints.  Cullen  recommended  its  juice  to  be  taken  mixed 
with  honey  or  sugar,  in  which  form  it  seems  to  be  also  serviceable  in  ulceration 
of  the  mouth  and  fauces.  .S'.  Sophia,  the  Flix-weed,  was  also  once  much  valued 
as  a remedial  agent  in  dysentery,  and  as  serviceable  in  hysteria  ; indeed,  so  potent 
was  it  believed  to  be,  that  in  the  old  herbals  it  is  called  “ f he  wisdom  of 
surgeons.”  Its  pulverized  seeds,  if  mixed  with  gunpowder,  are  said  to  increase 
its  explosive  force. 

(3887.)  Alliaria  officinalis  is  the  Jack-by-the-kedge,  or  sauce  alone,  of  the 
peasants  in  our  distant  provinces  : its  leaves  have  a strong  smell  and  taste  of  garlic, 
hence  they  form  a very  savory  sauce.  When  boiled,  Neill  says,  it  makes  a most 
desirable  potherb,  being  excellent  with  boiled  mutton,  and  any  kind  ol  salted 
meat.  According  to  the  experiments  of  Linneus,  it  is  refused  by  horses  and 
goats,  but  sheep  and  cows  will  feed  upon  it,  and  poultry  will  also  eat  it : it 
however  imparts  an  unpleasant  flavor  to  the  milk  of  the  one,  and  to  the  flesh  of 
the  other.  The  powdered  seeds  have  been  used  as  sternutories. 

(3888.)  The  Erysima,  ox  treacle  mustards,  are  plants,  the  leaves  of  which  have 
a pungent  taste,  and  their  juices  are  said  to  be  so  acrid  as  even  to  inflame  the 
skin  and  produce  vesications;  but  no  use  is  made  of  them  either  as  food  or 
medicines. 

(3889.)  Stanley  a pinnatifida,  in  habit,  and  the  fleshiness  of  its  leaves,  something 
resembling  the  cabbage,  has  been  tried  as  a culinary  vegetable,  but  it  is  found  not 
to  be  fit  for  food,  as,  when  it  is  boiled,  it  becomes  powerfully  emetic. 

(3890.)  Camelinece.  The  ground-flax,  Camelina,  a corruption  of  Chanuelina, 
(from  xalxal  ancl  is  a genus  containing  very  homely-blossomed  plants, 

notwithstanding  the  pompous  provincial  name,  Gold-of -pleasure,  which  is  thought 
to  have  a satirical  reference  to  the  disappointment  gold  spent  on  pleasure  falsely 
so  called  entails.  C.  sativa  (olim  Myagrum  sativum,)  is  cultivated  for  the  sake 
of  its  seeds,  from  which  an  abundance  of  fixed  oil  is  obtained  by  expression,  fit 
for  most  of  the  common  domestic  purposes  to  which  oil  is  applied. 

(3891.)  Lepidinea.  Capsella  Bursa-pastor  is,  the  shepherd’s  purse,  so  well 
known  as  a troublesome  weed,  is  less  acrid  than  most  of  its  associates;  and  its 
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leaves,  which  are  mucilaginous,  might  be  used  as  potherbs,  were  we  not  already 
well  supplied. 

(3892.)  Lepidium,  the  pepper-cress,  is  warm  and  stimulating,  as  well  as  mu- 
cilaginous. L.  sativum,  the  common  garden-cress,  forms  with  mustard  one  of  the 
earliest  of  our  spring  salads;  the  curled  leaved  variety  is  a more  elegant  vegetable 
than  the  plain,  but  it  is  less  cultivated.  The  broad  leaved  variety  is  grown  for 
the  purpose  of  feeding  young  turkies.  L.  piscidium  is  said  to  have  the  property 
of  intoxicating  fish ; and  in  the  Society  Isles  the  plant  is  used  in  their  capture  by 
the  natives.  It  has  been  eaten  as  a salad,  but  is  found  to  be  too  pungent  to  be 
agreeable.  L.  latifolium,  the  poor-man’s  pepper,  has  a very  hot  and  acrid  taste  ; it 
was  once  used  instead  of  horseradish,  and  is  still  occasionally  eaten  as  a condiment. 

(3893.)  Isatideae.  Isatis,  the  woad,  was  once  a plant  of  great  commercial  im- 
portance : all  the  species  ail'ord  from  their  leaves  a blue  dye,  much  in  request  be- 
fore the  introduction  of  indigo.  It  was  cultivated  in  many  parts  of  this  country, 
especially  in  Somersetshire ; and  Glastonbury  received  its  name  from  Glastum, 
the  old  name  of  the  plant,  which  is  a derivative  of  glas,  the  Celtic  word  for  blue. 
The  ancient  Britons  are  said  to  have  painted  their  bodies  with  the  blue  colour 
obtained  from  this  plant.  The  leaves  are  fermented,  and  the  woad  dye  extracted 
in  a manner  very  similar  to  that  adopted  in  the  preparation  of  indigo;  and  for  a 
long  time  a strong  prejudice  existed  against  the  foreign  blue,  which  was  kept  up, 
if  not  excited,  by  the  growers  of  woad.  [Vide  § 2073,  et  seq.] 

(3894.)  Anchoniece.  This  small  district  contains  only  the  3 genera,  An- 
clionium,  Goldbachiu,  and  Sterigma,  which  are  distinguished,  like  the  Cakilinem 
of  the  preceding  subtype,  by  the  pods  being  lomentaceous  and  rupturing  trans- 
versely. 

(3895.)  Raphanidje.  This  subtype  includes  five  districts,  or  subordinate 
groups  of  genera,  distinguished  from  each  other,  as  in  the  preceding,  by  the  mo- 
difications of  their  fruit,  and  called,  from  Brassica , Vella,  Psychine,  Zilla,  and 
Raphanus,  the  Brassicece,  Veiled: , Psychineae,  Zillece,  and  Raphanete.  The  seeds 
in  this  subtype  are  in  general  globose,  always  imrnarginate,  and  the  style  usually- 
enlarged. 

(3890.)  The  Brassicece,  or  Orthoplocece  Siliquosce,  are  Raphanidae,  having 
siliques,  with  valves  dehiscent  lengthwise,  and  a linear  replum. 

(3897.)  The  Vcllece,  or  0.  Latiseptce,  are  Raphanidae  with  silicles  dehiscent 
lengthwise  by  valves,  which  are  concave.  The  replum  is  elliptical,  and  the  seeds 
globose. 

(3898.)  The  Psychineae,  or  0.  Angustisepte,  are  Raphanidae,  having  keeled 
silicles,  very  narrow  dissepiments,  and  the  seeds  compressed. 

(3899.)  The  Zilletz,  or  0.  Nucamentacea,  are  Raphanidae,  with  ovate  or  glo- 
bose, 1 -celled,  1 -seeded,  indehiscent  silicles.  The  valves  indistinct,  and  the  seeds 
globose. 

(3900.)  The  Raphanete or  O.  Lomentacea:,  are  lomentaceous  Raphanidae, 
with  the  siliques  or  silicles  rupturing  transversely  into  joints  or  cells,  containing 
each  1 or  a few  seeds,  which  are  globose. 

(3901.)  Brasstcete.  The  Cole,  or  Kail  (Brassica),  and  the  Mustard  (Sinapis), 
are  the  most  important  genera  included  in  this  district.  Of  the  former  there  are 
many  species,  one  ol  which,  B.  olcracca,  has  been  cultivated  from  time  imme- 
morial ; and  the  varieties  which  have  resulted  from  its  domestication  are  most 
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numerous.  Few  plants,  indeed,  afford  better  illustrations  of  the  effects  of  culture ; 
for  the  sea-colewort  or  wild  cabbage,  which  is  indigenous  on  our  coasts,  bearing 
in  its  rude  condition  a few  small  scattered  leaves  and  meagre  blossoms,  is  the 
source  or  parent  of  our  giant  cabbages,  both  red  and  white,  of  our  delicate  brocoli, 
and  splendid  cauliflowers.  The  varieties  of  B.  olcracea  have  been  arranged  in  six 
tribes,  or  subspecific  groups ; and  these  may  perhaps  be  most  conveniently  ex- 
hibited in  a tabular  form. 


r 


BRASSICA. 

< 

OLERACEA. 


Sylvestris.  Wild  cabbage  or  sea  colewort 


Aceplmla. 

Kales. 


'Racemosa 

Vulgaris 

Viridis 


■< 


Purpurascens 

Quercifolia 

Sabellica 

Germanica 

Piunata 

Laciniata 

Judaica 

Ruthenica 

Versicolor 

Purpurascens 

Palmifolia 

Arborescens 

Costata 

^Nepenthiformis 


Cavalier  or  1000-headed 

Hundred-leaved 

Green  ditto 

Red  open-headed 

Oak-leaved  borecole 

Scotch  kale  or  Siberian  borecole 

Curled  kale  or  curlies 

Jagged  kale 

Ragged  jack 

Jerusalem  kale 

Buda  ditto 

Variegated  ditto 

Brown  or  purple  ditto 

Palm  ditto 

Ctesarean  kale  or  tree  cabbage 
Ribbed  kale 
Cup-leaved  ditto 


Buliata. 

Savoys. 


Vulgaris 
f Viridis 
Lutea 
Prsecox 
Humilis 
Turionensis 
Aurita 
Oblonga 
Major 
Gemmifera 
^Selinoides 


Savoy  cabbage 
Green  ditto 
Yellow  ditto 
Early  savoy 
Dwarf  ditto 
Turaine  ditto 
Eared  cabbage 
Winter  savoy 
Giant  ditto 
Brussels  sprouts 
Parsley-leaved 


l 


Capitata. 

Cabbages. 


Conlorapa. 

Kohls. 


' Depressa 
Spherica 
Alba 


Rubra 
Subrubens 
Obovata 
Elliptiea 
Conic  a 
Communis 
^ Alba 

i Purpurascens 

(_  Crispa 


C Cauliflora 
Alba 


Botjptis . 
Flower-coles. 


L 


Rubra 

Asparagoides 
Communis 
Violacea 
Viridis 
Fusca 
Lac  tea 
Sulphurea 
Danica 


Drum-head 
Common  round 
White  Scotch 
Red  Aberdeen 
Blush  cabbage 
Pentonville  ditto 
York  ditto 

Sugar-loaf  or  Battersea  ditto 
Common  kohl-rabi 
White  ditto 
Violet  ditto 

Curled  or  fringe-leaved  ditto 

Cauliflower 

White  ditto 

Red  ditto 

Brocoli 

White  ditto 

Purple  or  Maltese  ditto 

Green  brocoli 

Brown  ditto 

Cream-coloured  ditto 

Brimstone  ditto 

Siberian  or  Danish  ditto,  &c.  &c. 
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(3902.)  Brcissica  oleracea  sylvestris,  the  wild  colewort  or  cabbage,  is  esculent 
even  in  its  uncultivated  condition  ; but  it  forms  a potherb  very  much  inferior  to 
the  worst  we  are  accustomed  to  meet  with. 

(3903.)  The  thousand-headed  and  the  hundred-leaved  varieties  are  chiefly  cul- 
tivated as  fodder  for  cattle.  The  oak-leaved  borecole  is  a good  table  variety. 

All  the  subvarieties  of  Scotch  kale  are  excellent  potherbs,  much  esteemed  for 
culinary  purposes,  and  in  general  cultivation.  The  variegated  form  is  a very 
ornamental  plant. 

The  palm-kale  and  the  tree-kale,  or  Caesarean  cow-cabbage,  are  both  arbo- 
rescent varieties,  the  first  growing  to  the  height  of  10  or  12  feet;  and  the  latter  is 
said,  in  La  Vendee,  even  to  reach  sixteen  feet : their  stems  are  simple,  and  crowned 
with  tufts  of  leaves,  therefore  something  resembling  palms  in  port.  The  heart  of 
the  bud  is  tender  and  palatable  ; the  outer  leaves  are  given  as  fodder  to  cattle,  for 
which  purpose  the  former  is  cultivated  extensively  in  Jersey,  and  the  other  Anglo- 
Norman  isles. 

The  ribbed  kale  is  much  esteemed,  and  commonly  grown  on  the  Continent ; it 
is  not,  however,  often  met  with  in  Britain:  and  the  cup-leaved  kale,  which  is  a 
very  interesting  form,  is  grown  merely  as  a curiosity. 

(3904.)  Of  the  savoys  there  are  many  subvarieties,  and  all  deservedly  esteemed 
as  winter  potherbs,  and,  with  good  management,  they  can  be  kept  in  an  esculent 
condition  for  nine  or  ten  months  in  the  year. 

(3905.)  Numerous  kinds  of  each  of  the  capitate  subvarieties  are  grown  ac- 
cording to  the  soil  of  different  localities,  and  the  seasons  at  which  they  are  re- 
quired as  food.  Thus,  of  the  sugar-loaf,  we  have  the  solid  and  hollow  kinds,  with 
14  other  sorts,  varying  more  or  less  in  form,  colour,  &c. ; hollow  and  solid  Yorks, 
Bainbridge’s,  and  the  common  drumhead,  and  several  sorts  ol  red  cabbage,  besides 
the  large  round,  and  the  Strasburg,  from  which  latter  the  celebrated  sour-kraut  is 
chiefly  made. 

(3906.)  The  Kobl-rabi,  or  turnip-stemmed  cabbage,  of  which  there  are  several 
subvarieties,  has  been  but  lately  introduced  into  this  country,  and  is  chiefly  grown 
as  fodder  for  cattle.  Both  the  leaves  and  tumid  stems  are  esculent;  but,  unless 
very  young,  their  taste  is  rank,  and  not  over  palatable. 

(3907.)  “Of  all  the  flowers  in  the  garden  I like  the  cauliflower,”  was  a 
favorite  saying  of  Dr.  Johnson  ; and  in  truth  it  merits  no  niggard  commendation. 
The  parts,  however,  which  are  prized  as  food,  are  not  really  the  flowers,  which 
are  not  evolved  when  the  plant  is  cut  for  use,  but  the  enlarged  and  succulent 
flower-stalks.  The  red  cauliflower  is  thought  to  be  more  hardy  than  the  white, 
but  it  forms  a less  elegant  dish.  The  brocoli  so  closely  resembles  the  cauli- 
flower, that  they  are  scarcely  distinguishable  from  each  other  by  structural  cha- 
racters. The  stems  are  usually  taller  and  the  leaves  longer,  and  the  upper  parts 
of  the  peduncles  are  more  developed  and  fleshy  in  the  brocoli  than  in  the  cauli- 
flower, where  the  lower  stalks  are  chiefly  enlarged ; but  these  distinctions  are 
unsatisfactory:  and  there  are  many  intermediate  kinds  which  run  so  much  into 
each  other  that  the  two  subvarieties  become  inseparable. 

(3908.)  Brassica  campestris  is  the  Navcw  or  Navet,  of  which  there  are  several 
important  varieties ; ns 

B.  C.  Olcifcra.  The  colsn  or  colza,  which  is  cultivated  lor  the  sake  of  its 
seed,  known  as  cole-seed,  from  which  large  quantities  of  oil  are  expressed,  the 
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refuse  mare,  as  well  as  the  leaves,  being  given  as  fodder  to  them.  The  burned 
haum  also  forms  an  excellent  manure. 

B.  C.  Pabularia  is  grown  on  the  Continent  as  fodder  for  sheep. 

B.  C.  Napo-brassica  is  the  turnip-rooted  cabbage,  of  which  there  are  two  sub- 
varieties,  viz.  the  common  turnip-rooted  cabbage,  here  but  little  cultivated,  al- 
though it  is  a frequent  potherb  on  the  Continent,  its  roots  being  as  sweet  as  tbose 
of  the  turnip;  and,  secondly,  the  Rutabaga,  so  well  known  in  husbandry  as  the 
Swedish  turnip. 

(3909.)  The  common  turnips  are  varieties  of  Brassica  Rapa  ; B.  R.  deprcssa 
affording  the  several  kinds  of  flat  or  roundish  turnips,  and  B.  R.  oblonga  the 
tankard  or  decanter  sorts.  These  vary  much  in  colour,  some  being  white,  some 
red,  some  yellow,  some  green,  and  others  nearly  black.  The  first  four  are  in  the 
most  general  cultivation,  and  these  differ  in  their  form  and  seasons  of  maturity.  The 
black  Russian  is  seldom,  if  at  all,  to  be  met  with,  and  is  even  thought  to  be  extinct. 
Tbe  value  of  turnips  as  food  for  man  and  fodder  for  cattle,  and  particularly  their 
importance  in  husbandry  as  rotation  crops,  are  subjects  too  well  known  to  need  or 
admit  of  comment.  Both  their  grumous  roots  and  leaves  are  esculent,  but  they 
contain  a very  small  proportion  of  really  nutritious  matter ; according  to  the  ex- 
periments of  Sir  Humphry  Davy,  not  more  than  42  parts  in  a 1000.  Turnips,  and 
all  kinds  of  kale  and  cabbages,  with  the  exception  of  cauliflowers,  are  found  to  be 
much  better  flavoured  when  grown  in  fields  than  when  cultivated  in  gardens. 

(3910.)  Brassica  Rapa  o/eifera,  is  the  rape,  of  Dauphiny,  from  the  seeds  of 
which  a useful  oil  is  expressed.  It  is  less  productive  than  the  common  rape  and 
Colza;  but  it  has  this  advantage,  that  it  will  grow  in  soils  unfavorable  to  all  other 
oil-bearing  plants. 

(3911.)  Brassica  Napus  is  the  Navette,  reps,  or  rape  : one  variety,  B.  N.  oleifera, 
is  the  British  rape,  grown  extensively  both  in  this  country  and  in  the  eastern  parts 
of  Europe,  for  the  sake  of  its  seed,  whence  rape-oil  is  expressed.  It  is  also  valued 
as  winter  fodder  for  sheep;  and  it  is  sown,  like  cress  and  mustard,  for  early  salad. 

B.  N.  esculenta,  tbe  French  turnip,  is  often  confounded  with  the  Swedish 
and  common  turnips,  and  in  general  appearance  they  very  greatly  resemble  each 
other;  but  B.  Rapa  may  be  readily  distinguished  by  its  hispid  leaves,  those  of  the 
others  being  smooth  and  glaucous,  excepting  the  early  foliage  of  the  Swede,  (B. 
C.  Rutabaga,)  which  is  slightly  hairy.  On  the  Continent  this  variety  is  much 
esteemed  as  an  ingredient  in  soups,  as  it  imparts  a more  powerful  flavour  than 
any  of  the  other  kinds  ; and  the  roots  are  very  ornamental,  varying  in  colour  from 
white  to  yellow,  and  black : but  they  are  not  so  sweet  or  palatable  eaten  alone 
as  tbe  common  kinds,  and  are  chiefly  prized  as  seasonings. 

(3912.)  Sinapis  nigra , and  alba,  are  the  black  and  white  mustards  of  commerce. 
Other  species  are  acrid  and  pungent,  such  as  the  S.  arvensis,  the  corn  mustard  or 
charlock,  but  less  so,  or  of  a less  agreeable  flavour,  than  the  two  which  are  in  com- 
mon cultivation.  The  mustard  seeds  consist  of  mucilaginous  and  farinaceous 
matter,  combined  with  a bland  fixed  oil,  and  a volatile  or  essential  one  of  great 
pungency.  Tbe  acridity  of  this  .latter  is  increased  by  keeping  the  seeds  for  a 
moderate  time  after  collection,  or  at  once  developed  by  the  addition  of  vinegar. 
The  fixed  oil  expressed  from  tbe  seeds  of  the  white  mustard  is  bland  and  tasteless, 
while  the  marc  or  cake  left,  after  the  expression,  being  deprived  of  so  much  mild 
insipid  matter,  is  more  acrid  than  the  seeds  in  their  original  condition.  Tbe  oil 
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is  excellent  for  all  ordinary  domestic  purposes.  Nitrogen  exists  in  the  seeds  as 
well  as  other  parts  of  these  plants,  whence  the  presence  of  ammonia  and  ammo- 
niacal  salts,  and  their  peculiar  animal  odour  may  be  easily  accounted  for.  White 
mustard  seeds  have  at  different  periods  been  popular  as  stimulating  cathartics,  and 
in  leucophlegmatic  habits  the  taking  one  or  two  tablespoonsful  of  the  unbruised 
seeds  would  seem  to  have  been  beneficial;  for,  in  their  passage  through  the  intes- 
tines, they  give  out  but  a small  proportion  of  their  pungent  principles,  and  these 
are  obtunded  by  the  mucilage  with  which  they  are  combined : ulceration  of  the  in- 
testines and  death  have,  however,  been  known  to  occur  from  some  of  these  acrid 
seeds  lodging  in  the  vermiform  appendix  of  the  caecum.  A case  of  fatal  enteritis, 
thus  produced,  has  been  recorded  by  my  friend,  Professor  Wheeler,  in  his  Chelsea 
Catalogue.  The  seeds  of  mustard  are  not  only  remarkable  for  the  rapidity  of 
their  development,  so  that  it  has  been  said  a salad  might  be  grown  while  a joint 
of  meat  was  being  roasted,  but  also  for  their  tenacity  of  life,  for  where  a crop  of 
mustard  has  been  once  seeded,  self-sown  stragglers  will  come  up  for  a century 
afterwards. 

(3913  ) Erucaria  sativa  is  one  of  our  old  garden  vegetables;  and,  although  now 
but  little  cultivated  in  Britain,  three  centuries  ago  it  formed  one  of  our  more 
common  culinary  herbs.  It  has  a strong  and  peculiar  smell,  which  many  persons 
would  consider  nauseous,  and  this  has  probably  tended  to  its  neglect.  On  the 
Continent  it  is  still  grown  as  an  early  salad. 

(3914.)  Vellete.  Vella,  Boleum,  Carrichtera,  Succowia,  and  Savignya,  in- 
cluded in  this  district,  are,  in  an  economical  point  of  view,  not  very  important  ve- 
getables. Savignya  /Egypfiaca,  already  mentioned  under  the  name  of  Farselia 
parviflora  [§  3873],  is  an  ornamental  sand  or  rock  plant;  and  Carrichtera  Veils, 
which  is  acrid  and  pungent,  might,  if  required,  be  used  as  a condiment. 

(3915.)  Psychinet e.  Schouwia  and  Psychine,  each  containing  but  a single 
species,  are  in  a similar  predicament  with  the  preceding  group.  The  latter  is  a 
curious  plant,  with  winged  or  butterfly-shaped  silicles.  They  are  systematically 
distinguished  on  account  of  their  narrow  repla,  a structural  character  of  value  in 
this  group. 

(3916.)  ZilletB.  Zilla,  Muricaria,  and  Calepinia,  which  form  this  district,  are 
in  like  manner  separately  noticed  in  consequence  of  the  structural  peculiarity 
of  their  fruit,  which  is  a nucamentaceous  silicle.  The  leaves  of  Z.  Myagroides, 
which  is  a native  of  Upper  Egypt,  are  eaten  by  the  Arabs  when  boiled  as  a sub- 
stitute for  cabbage. 

(3917.)  Raphanes.  The  sea-kale  ( Cramhe ),  and  the  radish  (Rap harms), 
are  familiar  examples  of  this,  the  lomentaceous  district  of  the  Orthoploceous 
Brassicacese,  or  Raphanids. 

(3918.)  The  young  shoots  of  Crambe  maritima,  which  is  a native  of  our  sea- 
coasts,  have  in  the  west  of  England  been  time  out  of  mind  collected  by  the  peasants 
and  eaten  ns  a potherb ; but  it  was  not  until  the  middle  of  the  last  century  that  it 
was  introduced  into  general  cultivation,  nor  until  within  the  last  ten  or  fifteen 
years  that  it  has  become  a cheap  and  common  vegetable.  Now  it  is  raised  in  vast 
abundance  in  the  neighbourhood  of  London,  and  sold  at  a very  low  price.  It  is 
one  of  the  easiest  vegetables  to  force,  one  of  the  earliest,  and  one  of  the 
most  delicate,  being  very  little,  if  at  all,  inferior  to  asparagus.  The  flowers  ot  the 
sea-kale  are  a very  favorite  resort  of  bees.  Other  species,  such  as  C.  Tartarica, 
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of  which  there  are  several  varieties,  have  esculent  roots;  and  hares  are  very  fond 
of  their  herbage.  The  root  of  C.  cordifolia  is  nearly  as  pungent  as  horseradish  ; 
and  the  stems  and  leaves  of  most  of  the  species  are,  when  growing  wild  and  un- 
blanched,  too  acrid  to  be  eatable. 

(3919.)  The  garden  radish  ( Raphanus  sativus ),  is  too  well  knowm  to  need 
description.  Of  it  there  are  two  chief  tribes  or  families,  R.  niger,  the  dark  or 
winter  radish  ; and  R.  radicula,  the  summer  radish.  Of  each  of  these  tribes  there 
are  several  subvarieties,  the  principal  of  which  are  the  rotund  or  turnip  radish,  and 
the  fusiform  or  carrot-shaped  radish.  Both  of  these  differ,  not  only  in  form  but  also 
greatly  in  colour,  varieties  being  known  which  pass  from  white  through  almost 
every  shade  of  red,  to  a dark  purple  approaching  black.  The  roots  and  leaves  of 
radishes  are  generally  eaten  raw'  as  salads : formerly  the  leaves  were  boiled  as 
potherbs ; and  the  roots,  when  boiled  and  served  with  toast  and  butter,  seasoned 
with  pepper,  have  much  the  taste  of  sea-kale  or  asparagus,  and  form  a very 
palatable  dish. 

(3920.)  R.  caudatus  is  remarkable  for  the  length  of  its  pod,  which  is  greater 
than  the  whole  height  of  the  plant.  R.  Landra  is  eaten  as  a salad  in  Italy;  and  the 
roots  of  R.  maritimus  are  said  by  Dr.  Walker  to  be  pungent,  and  as  a condiment 
preferable  to  horseradish.  Its  leaves  form  a favorite  food  with  cattle. 

(3921.)  R.  Raphanistrum  is  the  w'ild  radish,  or  jointed  charlock,  which  so 
commonly  infests  the  cornfields  in  the  North  of  Europe:  its  seeds,  when  mixed 
and  ground  with  the  corn,  were  supposed  by  Linneus  to  produce  that  dan- 
gerous spasmodic  disorder  called,  from  it,  Raphania.  But,  although  this  disease 
is  epidemic  in  Sweden,  it  is  unknown  in  England,  and  other  countries,  where  char- 
lock grows  freely  as  a corn-w'eed ; and,  as  before  observed,  [vide  554,]  its  dele- 
terious effects  are  more  probably  owing  to  a morbid  condition  of  the  seeds,  or 
to  the  growth  of  noxious  fungi  on  them,  than  to  any  inherent  unwholesome  principle. 

(3922.)  Erucaridje.  This  subtype  includes  only  two  genera,  but  which  dif- 
fering essentially  from  each  other  in  the  structure  of  their  fruit,  they  have,  in 
deference  to  the  principle  observed  in  the  preceding  groups,  been  considered  as  the 
normal  genera  of  two  districts,  called  the  BuniadecE,  and  Erucariece. 

(3923.)  The  Buniadece  are  spirolobous  Brassicacece  or  Erucaridie,  with  nuca- 
mentaceous  silicles,  2-4  celled,  and  indehiscent. 

(3924.)  The  Erucaridie  are  spirolobous  Brassicacece  or  Erucaridcc,  with 
2-jointed  lomentaceous  siliques ; the  lower  joint  being  2-celled,  and  the  upper  one 
sword-shaped. 

(3925.)  The  leaves  of  the  Erucaridee  have  a warm,  pungent  flavor,  but  they 
are  not  used  either  as  food  or  medicine. 

(3926.)  Subularid m.  This  subtype,  which  includes  the  diplecolobous  Bras- 
sicaceae,  or  all  those  cruciferous  genera  in  which  the  seeds  are  depressed  and  have 
their  cotyledons  twice  folded,  is  distributable  into  three  minor  groups  or  districts, 
called  respectively  the  Heliophilece,  Subularieie,  and  Ur  achy  carpet  etc. 

(3927.)  In  the  Heliophilece,  or  Diplecolobece  siliquosce,  the  siliques  are  elon- 
gated, rarely  oblong  or  oval ; the.  septum  linear  or  oval,  and  the  valves  flat,  or  in 
the  lengthened  pods  slightly  convex. 

(3928.)  In  the  Subulariece,  or  D.  latiseptce,  the  silicle  is  oval  with  an  elliptic 
septum,  convex  valves,  many-seeded  cells,  and  a sessile  stigma. 

(3929.)  In  the  Brachycarpecc,  or  D.  angustiseptce,  the  silicle  is  didymous,  the 
septum  very  narrow,  the  valves  ventricose,  the  cells  1 -seeded,  and  the  style  short. 
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(3930.)  The  Subularidx  are  interesting  to  the  organologist  from  the  varied 
modifications  of  their  fruit,  but  they  are  not  economically  important,  as  none  ot 
them  are  used  either  as  food  or  medicine. 

(3931.)  Subularic t.  Subularia  aquatica  is  a curious  plant,  which  blossoms 
several  feet  below  the  surface  of  the  water.  According  to  Sir  J.  E.  Smith  and 
Dr.  Hooker,  the  flowers  always  remain  submerged,  even  during  the  time  they 
are  expanded;  thus  forming  a remarkable  deviation  from  the  general  rule,  for 
water-plants  almost  invariably  emerge  their  flowers  before  the  petals  open,  in 
order  that  fertilization  may  take  place  in  air. 

(3932.)  Brachycarpteece.  Brachycarptea  various,  which  stands  alone  in  this 
district,  is  noticeable  for  its  shrubby  habit,  as  suffruticose  plants  are  very  rare  in 
this  natural  association. 

(3933.)  Schizopeta lidje.  Schiiopetalon  TValkeri  is  separated  from  all  the 
other  Brassicacea,  on  account  of  its  tetracotyledonous  embryo.  This  peculiarity 
of  structure  may  have  some  connexion  with  its  cleft  petals.  It  is,  how'ever,  a re- 
markable circumstance ; and  hence  the  plant  stands  alone  in  this  subtype,  with 
which  the  Crucifer*  conclude. 

(3934.)  Capparidacea:.  Capparis,  Cleorne,  and  their  typical  allies,  are  herbs, 
shrubs,  or  small  trees,  with  aqueous  juices,  alternate,  simple  or  palmate,  petiolate 
leaves,  and  stipules  absent  or  spinescent. 

The  inflorescence  is  variable,  either  solitary  or  racemose,  and  the  flowers  pedi- 
celled,  and  united  or  monothalamous,  rarely  by  abortion  dithalamous  or  separate. 

The  calyx  is  free,  formed  of  4 sepals,  equal  or  unequal,  in  general  discrete, 

A. 

Capparis  /Egyptiaca. 
a.  Cutting,  to  shew  leaves  and  flowers. 

(a)  Flower  separated. 

( b ) Calyx  and  pistil,  the  petals  and  stamens  be- 
ing removed. 

(e)  Transverse  section  of  the  fruit. 

(d)  Seed. 

(e)  Section  of  ditto,  to  shew  the  embryo,  and 
tumid  endoderm. 

(/)  The  embryo  isolated. 


but  sometimes  coalescent  by  their  edges,  and  forming  a tube  with  a variable  edge, 
and,  as  well  as  the  corolla,  imbricate  in  aestivation.  The  petals  are  4,  cruciform 
in  their  arrangement,  and  usually  unguiculate  and  unequal : they  are  exserted 
from  the  base  of  the  torus,  alternate  to  the  sepals,  and  are  very  rarely  abortive. 
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(In  Arsis  alone  are  they,  as  well  as  the  sepals,  5 in  number.)  The  stamens  are 
definite  or  indefinite,  exserted  from  a torus,  which  is  either  free  or  slightly  cohe- 
rent to  the  bottom  of  the  calyx,  and  hence  they  are  almost  perigynous.  The 
filaments  are  free  or  connate,  and  often  quaternary  in  their  arrangement;  very 
seldom  unequal  in  height,  or  subtetradynamous,  as  in  Physostemon  and  Cleorne. 
The  anthers  are  suberect  or  incumbent,  clelt  at  the  base,  --celled,  with  parallel 
locules  dehiscent  by  clefts,  and  no  apparent  connectivum.  The  torus  is  hemi- 
spherical or  elongated,  forming  a thecaphore  or  support  to  the  germen,  and  is 
often  glanduliferous.  The  ovary,  in  general  stipitate,  is  formed  ot  2 (seldom 
more)  connate  carpels,  with  many-ovuled  parietal  trophosperms,  a single 
columnar  style,  short  or  absent,  and  for  the  most  part  a disk-like  stigma. 

The  fruit  is  variable,  either  siliquose  and  dehiscent,  or  baccate  and  indehiscent, 
and  unilocular,  (rarely  2 or  more  celled,)  placentae  2 (seldom  more),  parietal,  iu- 
tervalvular,  and  many-seeded  ; but  sometimes,  though  seldom,  1 -seeded  by  abor- 
tion. The  seeds  are  oblique,  attached  by  short  podosperms,  exarillate,  and 
usually  kidney-shaped.  The  albumen  is  absent,  but  the  endopleure  or  endoderm  is 
tumid.  The  embryo  is  curved,  with  the  radicle  turned  towards  the  hilum,  the 
cotyledons  foliaceous,  nearly  flat,  and  subincumbent. 

(3935.)  Hence,  selecting  the  chief  differential  characters,  the  Capparidacea; 
(or  Capparidea)  are  cruciform  Rhaeadins , with  definite  or  indefinite  stamens, 
rarely,  if  ever,  tetradynamous,  concrete  carpels,  a continuous  enlarged  disk,  a 
stipitate  1 -celled  ovary,  narrow  simple  parietal  placentae,  and  reniform  exalbu- 
minous  exarillate  seeds,  with  a tumid  endoderm. 

(3936.)  De  Candolle  observes  that,  from  the  structure  of  the  flowers  in  the 
Capparidaceee,  the  group  is  intermediate  between  the  tbalamiflorous  and  calyci- 
florous  suborders,  i.e.  these  plants  establish  another  of  those  numerous  con- 
nexions either  of  direct  affinity  or  indirect  analogy,  which  have  already  so  often 
been  shewn  to  exist  between  the  Myrtosas  and  Rhmadosae,  as  well  as  in  other 
parts  of  the  vegetable  world.  The  subperigynous  exsertion  of  the  stamina  and 
adherence  of  the  disk  to  the  calyx,  or  its  elevation  of  the  germen,  approaches  the 
Capparidaceae,  in  the  first  place,  to  the  Rosacea,  nearly  opposite  to  which  they 
are  arranged  in  the  scale  of  affinities,  and  in  the  second  to  the  Passifloraceoe,  which 
have  already  been  described  as  having  stipitate  ovaries.  1 hey  are  also  connected 
to  the  Droseracece  and  Flacourtiacei t by  the  structure  of  their  fruit,  but  are  dis- 
tinguished from  both  by  their  exalbuminous  exarillate  seeds,  which  are  never 
invested  by  a pulpy  pellicle.  Their  immediate  relationship  with  the  Brassicaceae 
is  evident  in  their  cruciate  flowers,  which  are  occasionally  tetradynamous,  and 
their  siliquose  fruit,  as  well  as  by  their  general  properties. 

(393T.)  The  genera  here  associated  are  distributable  into  two  subtypes,  which, 
from  Cleome  and  Capparis , have  been  called  the  Cleomid.®  (or  Cleomea,)  and 
Capparidje  (or  Capparea.) 

(3938.)  In  the  Cleomida  the  fruit  is  truly  capsular,  with  submembranous  valves, 
and  dehiscent ; the  plants  included  are  also  herbs  or  undershrubs,  with  often 
compound  leaves,  and  usually  a glandular  pubescence. 

(3939.)  In  the  Cleomida,  on  the  contrary,  which  are  trees  or  shrubs  (rarely 
herbs)  with  simple  or  ternate  leaves,  the  fruit  is  subcarnose  and  indehiscent. 

(3940.)  In  general  properties  the  Capparidacea.  resemble  the  Brassicacece, 
being  for  the  most  part  pungent  and  stimulating  as  food,  and  rubefacient,  anti- 
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scorbutic,  aperient,  and  diuretic,  when  used  as  medicines.  One  important  excep- 
tion is  however  known,  for  a species  of  Caper , or  a plant  closely  allied  to  the 
genus  Capparis,  is  affirmed  to  be  poisonous.  Their  flowers  are  in  general 
specious. 

(3941.)  Cleomibm.  Several  species  of  Cleome  have  a hot  and  very  pungent 
flavour.  C.  gigantica  is  really  caustic,  and  its  root  tastes  like  the  seeds  of  the 
sinapis ; and  C.  ornilhopoclioides  is  even  known  in  the  Levant  under  the  name  of 
mustard.  C.  icosandra  is  used  in  Cochin-china  as  a counter-irritant,  in  the 
mannerthat  sinapisms  are  employed  in  Europe,  and  it  is  said  to  produce  vesications. 
Hamilton  mentions  that  C./elina,  steeped  in  milk  and  mixed  with  sugar,  is  used 
in  India  to  allay  epistaxis.  C.  pentaphylla  is  regarded  as  a sudorific ; and  the 
natives  of  Hindustan  rub  their  bodies  with  its  leaves,  to  render  the  cutaneous 
circulation  more  active,  and  hence  to  cure  headach,  and  relieve  deafness ; and  C. 
viscosa  is  also  used  for  the  latter  purpose,  being  introduced  into  the  ears.  In  St. 
Domingo  C.  triphylla  is  esteemed  as  an  antiscorbutic,  and  C.  icosandra  and  C. 
pentaphylla  are  both  eaten  as  salad  herbs.  A species  of  Cleome,  growing 
in  Guadaloupe,  and  called,  in  the  Journal  de  Pharmacie,  C.  sinapistrum,  is  said 
to  produce  vesications  when  applied  to  the  skin.  C.  Droserifolia  has  hairy  glan- 
dular leaves,  resembling  those  of  the  common  sundews.  The  genus  Cleome,  which 
has  sometimes  four,  and  sometimes  six  unequal  stamens,  has  been  placed  by  some 
systematists  in  the  Linnean  class  Tetradynamia. 

(3942.)  Polanisia  (olim  Cleome')  graveolens,  is  employed  as  a vermifuge  in  the 
United  States  of  America. 

(3943.)  Physostemon  is  a remarkable  genus,  for  in  it  the  stamina  are  6 or  8 
in  number,  2 or  4 of  which  are  shorter  than  the  remainder ; so  that,  like  Cleome, 
the  flowers  become  in  some  measure  subtetradynamous,  and  establish  still  more 
closely  the  relationship  between  this  type  and  the  preceding.  These  plants  are 
also  curious,  from  the  inflation  of  their  filaments  just  below  the  anthers. 

(3944.)  CappariD; e.  Crataiva  religiosa  is  the  Pi/ra-au  or  Pura-ta-rura  of 
Tahiti ; it  is  there  planted  in  the  burial-grounds,  and  is  supposed  to  be  held  sacred 
to  their  idols  by  the  natives.  Its  leaves  are  aromatic  and  stimulant,  and  have  been 
used  as  stomachics  and  diuretics.  The  bark  of  C.  Tapia  is  bitter  and  tonic,  and 
by  the  Indian  practitioners  is  esteemed  as  such,  and  used  in  the  cure  of  inter- 
mittent fevers : it  has  a baccate  fruit  as  large  as  an  orange,  but  its  strong  smell 
of  garlic  renders  it  unpalatable  ; and  this  is  said  to  be  even  communicated  to  the 
animals  that  feed  on  it.  This  peculiar  alliaceous  odour  is  common  to  the  fruits 
of  all,  or  most  of  the  species,  which  hence  have  been  called  garlic  pears.  The 
juices  of  C.  gynandra  are  said  to  be  so  acrid  that  they  will  produce  vesications 
like  cantharides. 

(3945.)  Capparis  spinosa,  the  common  caper,  is  well  known  from  the  agree- 
able condiment  which  its  pickled  flower-buds  afford.  It  is  cultivated  on  a great 
scale  in  the  South  of  France  and  Italy,  and  when  pickled  exported  in  large  quan- 
tities. Its  chief  consumption  in  this  country  is  as  an  ingredient  in  sauces — to  be 
eaten  with  boiled  meats,  especially  mutton.  Capers  are  esteemed  antiscorbutic, 
and  the  leaves  as  well  as  the  buds  and  fruit  of  several  species,  such  as  C.  *Egyp- 
tiaca,  spinosa,  and  rnpestris,  have  been  used  medicinally.  C.ferruginea  is  the 
Bois  caca  of  the  Antilles,  so  called  by  the  French  colonists,  on  account  of  the 
foetor  of  its  flowers,  which,  when  expanding,  smell  like  ordure. 
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(3946.)  Resedace.e.  Reseda  and  Ochradenus,  which,  together,  form  this 
small  type,  are  herbaceous,  rarely  suffruticose  plants,  with  aqueous  juices,  simple 
alternate  leaves,  minutely  papillose  on  their  surface,  and  biglandulose  at  their 
base,  but  destitute  of  true  stipules.  The  inflorescence  is  terminal  and  racemose, 
the  pedicels  furnished  with  bracteohe,  and  the  flowers  irregular  and  united. 

The  calvx  is  free,  herbaceous,  and  persistent,  formed  of  4-5-6  connate  sepals, 
which  are  unequally  cleft;  and  open,  or  subimbricate  in  aestivation.  The  torus  is 
short  and  stipitiform,  ending  in  a fleshy  disk,  which  is  situated  between  the  petals 
and  the  stamens.  The  corolla  is  formed  of  4-5-6  petals,  which  alternate  with 
the  sepals  in  their  exsertion,  and  like  them  are  open  in  aestivation.  They  are 


n.  Reseda  lutea. 

( a ) A flower  isolated. 

(5)  Ditto,  the  petals  and  most  of  the 
stamens  being  removed. 

(e)  Section  of  the  fruit,  to  shew  the 
parietal  placentae. 

(i d ) A seed. 

(e)  Section  of  ditto  enlarged. 

(/)  Embryo  isolated. 


usually  fringed  or  cleft,  furnished  with  broad  claws,  and  exserted  from  the  base  of 
the  disk  ; the  anterior  largest,  and  the  posterior  smaller  or  abortive,  and  sometimes 
altogether  absent,  as  in  Ochradenus,  or  rather  degenerate,  and  their  vestiges  re- 
maining in  the  form  of  an  annular  extension  of  the  disk.  The  stamens  are 
definite  (10-20),  hypogynous,  and  uncovered  in  estivation.  The  filaments  are 
free  and  erect,  the  anthers  2-celled,  at  first  erect,  afterwards  incumbent,  and 
extrorsely  dehiscent  longitudinally  by  chinks,  and  without  any  obvious  connec- 
tivum.  The  germen  is  3 or  4 angled  and  pedicelled,  open  at  its  apex,  1-celled, 
with  3-6  parietal  nerviform  many-ovuled  placentae,  styles  none,  stigmata  sessile, 
distinct,  alternating  with  the  trophosperms,  and  persistent. 

The  fruit  is  capsular  in  Reseda,  baccate  in  Ochradenus.  The  capsules  are  mem- 
branous, open  at  the  top,  3 or  4 angled,  inflated,  with  the  placenta;  equal  in  num- 
ber to  the  stigmata,  parietal,  and  many-seeded.  The  seeds  are  kidney-shaped, 
sessile,  pendulous,  arranged  in  double  alternate  series,  or  scattered  by  abortion  ; 
in  colour  white  or  yellowish  brown,  exarillate,  and  exalbuminous.  The  hilum  is 
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small  and  oblique,  the  testa  crustaceous  and  dotted,  the  embryo  curved,  with 
a thick  cylindrical  blunt  superior  radicle,  and  semi-cylindrical  cotyledons. 

(3947.)  Hence,  differentially  considered,  the  Resedacea.  are  non-lactescent 
Rhceadinte,  with  laciniate  or  abortive  petals,  open  aestivation  of  calyx  and  corolla, 
a 1-celled  open  fruit  with  3 parietal  polyspermous  placentae,  and  exalbuminous 
reniform  seeds,  with  curved  embryos. 

(3948.)  The  immediate  affinities  of  the  Resedacece  are  evidently  with  the 
Papaveracece  and  Capparulacea.  on  the  one  hand,  and  with  the  Polygalacete  on 
the  other.  They  are  also  connected  with  the  Ranunculacex,  and  more  distantly 
with  the  Tropaolacex  through  the  Crucifers ; an  affinity  which  is  further  corro- 
borated by  the  approach  of  the  Polygalacece  to  the  BalsaminacetE.  The  unclosed 
capsules  of  Reseda,  and  the  apetalous  flowers  of  Ochradenus,  shew  a peculiar 
resemblance  to  Datisca  of  the  Urticina:  [§  1652],  but  the  speculation  of  their 
close  alliance  with  the  Euphorbiacei t has  been  shewn,  and  acknowledged  to  be 
erroneous. 

(3949.)  The  Resedas  were  used  by  the  Romans  as  poultices  to  allay  irritation, 
and,  from  their  supposed  influence  in  assuaging  pain,  their  common  generic  desig- 
nation has  been  derived.  R.  luteola  is  the  dyer’s  weld,  which  was  formerly  in 
great  esteem  for  imparting  a beautiful  yellow  colour  to  cotton,  linen,  silk,  and 
woollen  goods.  Blue  cloths  dipped  in  this  dye-stuff  become  green  ; and  it  is 
from  the  weld  that  the  yellow  pigment  called  Dutch  pink  is  made.  This  is  one 
of  the  first  plants  which  grows  on  the  heaps  of  rubbish  that  are  thrown  out  of 
coal-pits.  Linneus  observed  that  the  nodding  spikes  of  R.  luteola  follow  the 
course  of  the  sun  in  their  nutation,  even  when  the  day  is  cloudy,  pointing  east- 
ward in  the  morning,  south  at  noon,  towards  the  west  at  sunset,  and  due  north  at 
night. 

(3950.)  Reseda  odorata  is  the  mignionette,  one  of  our  most  cherished  and  de- 
servedly favorite  domestic  plants.  It  has  not  been  introduced  into  this  country 
more  than  three  quarters  of  a century,  but  it  quickly  established  itself  in  universal 
favor,  and  has  been  for  some  years  cultivated  most  extensively  in  the  environs  of 
the  metropolis  ; and,  from  the  abundance  in  which  it  is  supplied  to  the  inhabitants 
of  London,  the  streets  are  often  rendered  redolent  with  its  fragrance.  R.  arbo- 
rescens,  the  tree  mignionette,  is  a variety  which  has  been  rendered  suffruticose  by 
preventing  the  early  development  of  its  blossoms.  In  France  this  variety  is  more 
encouraged  than  here,  and  instances  are  known  in  which  the  stems  have  become 
woody,  and  exceeded  an  inch  in  circumference. 

(3951.)  The  Resedacea  are  innocuous  plants  ; but,  excepting  the  fragrance  of 
the  mignionette,  and  the  colouring  principle  of  the  weld,  they  do  not  possess  any 
remarkable  sensible  properties. 

(3952.)  Polygalaceje.  The  Milkwort  (Polygala),  and  its  typical  allies,  are 
herbaceous  or  shrubby  plants,  with  often  lactescent  juices,  and  simple  entire 
exstipulate  leaves.  The  inflorescence  is  solitary  and  axillary,  or  racemose,  with 
tri-bracteate  pedicels,  and  the  flowers  are  irregular  and  united,  often  small  and 
inconspicuous,  but  sometimes  shewy. 

The  calyx  is  formed  of  5 (rarely,  as  in  some,  Krameriae,  of  4,)  sepals,  often 
glumaceous,  but  sometimes  petaloid,  distinct,  very  irregular,  and  imbricate  in 
aestivation ; three  are  external,  1 of  which  is  axial  or  superior,  and  2 anterior, 
while  the  3 inner  ones  are  lateral,  thus  representing  in  arrangement  the  standard 
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wings  and  keel  of  the  I’apilionace*.  The  corolla  is  usually  formed  of  3,  some- 
times 5 hypogynous  petals  (rarely  abortive),  the  anterior  one  being  the  largest ; 
the  two  smaller  are  superior,  and  disposed  one  on  each  side  of  the  axial  sepal; 
when  5 petals  are  present  the  2 supernumerary  ones  are  minute,  and  alternate  iu 
their  exsertion  with  the  wings  and  keel  sepals  of  the  calyx.  The  petals  are 
usually  more  or  less  connected  with  each  other  and  with  the  staminiferous  tube, 
rarely  discrete ; the  keel  petal  is  sometimes  entire,  when  it  is  either  naked  or 
crested,  at  others  3-lobed,  when  the  crest  is  always  absent.  The  disk  is  some- 
times absent  and  sometimes  present,  and  irregular  in  form.  The  stamens  are 
definite  (4-8,  rarely  5)  and  hypogynous  in  their  exsertion,  the  filaments  are  com- 
bined below  so  as  to  form  a tube,  which  is  cleft  above,  opposite  the  axial  sepal ; 
hence  they  are  usually  monadelphous,  but  in  Krameria  they  are  distinct.  The 
anthers  are  clavate,  innate,  for  the  most  part  1 -celled  and  dehiscent  by  terminal 
pores,  very  rarely  by  longitudinal  chinks.  The  germen  is  superior  and  free,  formed 
of  2 connate  carpels,  and  2-celled,  the  position  of  which  cells  is  anterior  and  pos- 
terior ; the  axial  one,  that  is  opposite  the  upper  sepal,  is  occasionally  abortive  ; the 
ovules  are  in  general  solitary,  and  pendulous  from  the  apex  of  the  placentae  ; some- 
times, but  very  seldom,  in  pairs.  The  style  is  single,  incurved,  occasionally  very  ob- 
lique or  hooded  at  the  extremity,  and  deciduous  ; the  stigma  is  bilabiate  or  simple. 

The  fruit  is  for  the  most  part  capsular,  compressed,  2-celled,  or  rarely  1 -celled 
by  abortion,  with  a loculicidal  dehiscence  and  septiferous  valves,  rarely  indehis- 
cent,  and  drupaceous  or  coriaceous,  and  winged  like  a samara,  or  wingless.  The 
dissepiment  is  narrow,  membranaceous,  and  very  thin,  with  nerviform  placentae. 
The  seeds  are  solitary,  and  pendulous  by  a very  short  funicle  from  a little  below 
the  apex  of  the  cell,  and  furnished  with  a caruncle  next  the  hilum,  simulating  an 
arillus.  The  testa  or  exoderm  is  crustaceous,  and  either  smooth  or  hairy  ; the  en- 
doderm  or  tegmen  is  membranaceous,  the  raphe  linear,  and  expanding  at  its  extre- 
mity into  a chalaza.  The  albumen  is  fleshy,  usually  abundant,  rarely  degenerating 
into  a thin  gelatinous  lamina,  and  very  seldom  absent,  when  the  endoderm  is 
tumid.  The  embryo  is  of  the  same  length  as  the  albumen,  axile,  flat,  straight  or 
very  slightly  curved,  and  the  radicle  superior. 

(3953.)  Hence,  selecting  the  chief  differential  characters,  the  PolygulaceiB  are 
sublactescent  Rhauulina,  with  irregular  flowers,  simulating  those  of  the  Papiliona- 
ceae,  but  with  the  fiith  sepal  axial,  and  the  odd  petal  distant  from  the  axis; 
mostly  catapetalous  corollae  and  monadelphous  stamens,  2-celled  fruit  with  axial 
and  abaxiul  carpels,  definite  pendulous  ovules,  and  solitary  seeds,  generally  fur- 
nished with  albumen,  and  carunculate. 

(3954.)  1 he  structure  ol  the  flowers  in  the  Polygalaceic  is  very  remarkable; 
their  general  resemblance  to  the  Papilionace*  is  striking,  but  in  them  the  calyx 
rather  than  the  corolla  is  butterfly-shaped,  and  the  relative  position  of  the  fifth 
sepal  and  petal  are  reversed.  The  degeneration  and  frequent  suppression  of  the 
lateral  petals  will  account  lor  the  abortion  of  the  fifth  stamen,  as  in  Krameria, 
when  4 only  (and  sometimes  but  3)  are  developed,  and  for  the  fifth  being  absent 
in  the  two  series  when  there  are  8,  which  is  the  common  number.  The  irregu- 
larity of  the  flowers,  and  even  the  disposition  of  their  parts,  connect  them  with  the 
Fumariacetc  and  the  Resedacete  rather  than  with  the  Droseracetc  and  riolucete, 
to  which  they  are  approximated  by  De  Candolle,  and  their  carunculate  seeds 
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establish  their  relation  with  the  Tremandraceae,  which  immediately  follow: 
their  similitude  to  the  Leguminosae  is  one  of  analogy  rather  than  affinity,  and  is 
sufficiently  indicated  by  the  apposition  of  the  two  groups  in  the  ascending  and 
descending  scales. 

(3955.)  The  Polygalacece.  are  mostly  ornamental  plants,  and  some  are  pos- 
sessed of  considerable  beauty.  Their  leaves  have  a bitter  astringent  taste,  and  the 
roots,  which  frequently  exude  a cream-like  juice,  have  similar  properties,  but  in  a 
higher  degree,  and  blended  with  more  or  less  acridity ; with  one  exception,  they 
seem  to  be  innocuous,  but  their  properties  have  not  as  yet  been  sufficiently  in- 
vestigated. 

(3956.)  The  Polygalte  have  received  their  name  of  milkworts,  from  the  influence 
some  of  the  European  species  are  supposed  to  possess  over  the  lacteal  secretion 
of  cattle  fed  upon  them,  and,  as  they  are  stomachic  and  stimulant,  it  is  not  impro- 
bable the  opinion  is  well  founded.  P.  atnara  and  vulgaris  are  much  relished  by- 
cows,  sheep,  and  goats,  but  swine  reject  them  as  fodder.  P.  Senega  is  employed  in 
medicine,  and  its  root  is  esteemed  a powerful  expectorant,  and  also  a stimulating 
tonic.  It  is  said  likewise  to  promote  the  excretion  both  of  the  skin  and  kidneys, 
as  well  as  of  other  mucous  membranes,  and  hence  to  have  afforded  marked 
relief  in  cases  of  peripneumonia  notha  and  asthma ; and,  as  an  auxiliary,  even  in 
croup.  It  was  once  celebrated  as  an  antidote  for  the  bites  of  poisonous  reptiles  ; 
but  its  use  in  such  accidents  is  now  obsolete.  P.  amara  and  P.  vulgaris,  both 
natives  of  Europe,  possess  properties  similar  to  those  of  the  P.  Senega,  but  in  a 
less  degree,  and  they  have  been  found  serviceable  in  cases  of  chronic  catarrh.  In 
large  doses  both  the  powder  and  decoction  of  the  roots  produce  vomiting.  P. 
glandulosa  is  the  Yan-foo  of  the  Chinese,  often  called  black  ipecacuan,  on  ac- 
count of  its  emetic  powers ; and  P.  Pooya,  a native  of  Brazil,  is  said  by  Martins 
to  be  used  there  for  the  same  purpose.  P.  rubella  is  reported  by  Bigelow  to  be 
an  excellent  bitter  : it  is  employed  in  the  United  States  of  America  as  a stimulat- 
ing tonic,  and  in  large  doses  as  a diaphoretic.  P.  Chammbuxns  and  P.  sanguinea 
possess  similar  properties  to  P.  Senega,  and  might  be  used  as  substitutes  for  it. 
P.  tinctoria,  which  is  found  in  Arabia,  is  said  by  Forskal  to  afford  a kind  of 
indigo  ; and  its  seeds  are  also  used  by  the  Arabs  to  dislodge  the  tape  worm.  P. 
venenata,  a native  of  Java,  is  remarkable  for  the  poisonous  properties  attributed 
to  it.  Commerson  says  that  when  he  touched  a leaf  of  this  plant  with  the  end 
of  one  of  his  fingers,  he  was  seized  with  long  and  violent  sneezing,  and  an  oppres- 
sive faintness.  His  guide,  he  continues,  cautiously  avoided  coming  in  contact 
with  it;  and  that  it  is  much  dreaded  by  the  Javanese  for  its  malevolence. 

(3957.)  Two  peculiar  principles  have  been  separated  from  the  roots  of  the 
senega,  one  by  Gehlen,  which  he  called  Senegine,  and  the  other  by  Reschier, 
called  by  him  Polygaline ; this  latter  is  said  to  be  combined  with  a peculiar  acid 
named  the  Polygalinique,  and  to  be  the  essentially  active  ingredient ; the  other  is 
reported  to  be  a powerlul  sternutory  : but  further  observations  on  the  analysis  of 
this  root  are  required. 

(3958.)  Monnina  polystachya  is  the  Yal-hoe  of  Peru,  where  it  is  much  com- 
mended in  the  treatment  of  dysentery.  M.  pterocarpa  is  also  used  for  the  same 
purpose,  and  M.  salicifnlia  is  greatly  valued  for  its  cleansing  powers : the  Peruvian 
ladies  employ  it  in  infusion  to  wash  their  heads,  and  attribute  the  beauty-  of  their 
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tresses  to  its  detersive  powers.  The  silversmiths  at  Huanco  likewise  use  it  to 
clean  and  polish  their  silver  ornaments.  This  genus  is  one  of  those  which  have 
indekiscent  fruits;  the  others  are  Mundia,  Securidaca,  and  Krameria. 

(3959.)  Krameria  deviates  more  than  any  other  genus  in  this  very  natural 
group  from  the  normal  structure  of  its  compeers.  Its  sepals  are  generally  4, 
rarely  5.  The  stamens  4 or  3,  and  discrete,  or  but  slightly  connate  by  their 
filaments.  The  fruit  is  indehiscent,  and  by  abortion  1 -celled  or  incompletely  2- 
celled,  and  the  seeds  are  destitute  of  albumen. 

(3960.)  K.  triundra  is  the  rkatany,  which  is  a valuable  astringent  tonic.  It  has 
proved  serviceable  in  diarrhoeas,  and  other  fluxes  of  debility.  Its  extract  very 
much  resembles  kino.  It  has  been  used  in  large  quantities  to  colour  wines ; and 
some  persons  would  attribute  the  medicinal  properties  of  port  in  some  measure 
to  the  rbafany  it  contains.  We  accuse  the  Continental  vintners  with  making  their 
wines  tinctures  of  rhatany,  and  they  accuse  us  of  using  the  drug  to  give  a 
colour  to  our  home-made  imitations.  Its  spirituous  tincture  nearly  resembles 
port,  wine  in  flavour.  K.  lxina,  the  rhatany  of  the  Antilles,  appears  to  possess 
similar  properties  to  that  of  Peru.  Equal  parts  of  powdered  rhatany,  charcoal, 
and  orris-root,  make  one  of  the  best  dentifrices  known. 

(3961.)  Tremandhacf./e.  Tremandra  and  Tetratheca,  which  form  this  small 
type,  with  which  the  section  Rhaadince  closes,  are  slender  shrubs,  often  covered 
with  glandular  pubescence,  and  resembling  heaths.  Their  leaves  are  alternate, 
rarely  opposite  or  wborled,  mostly  simple,  and  always  exstipulate.  The  inflores- 
cence is  axillary  and  solitary,  and  the  flowers  regular  and  united. 

The  calyx  is  free,  formed  of  4-5  equal  sepals,  subcoalescent  at  the  base,  valvate 
in  aestivation,  and  deciduous.  The  torus  is  obsolete.  The  petals  equal  in  number 
to  the  sepals,  and  alternate  with  them,  regular  in  size  and  form,  shortly  unguicu- 
late,  deciduous,  involute  in  aestivation,  much  larger  than  the  sepals,  and  enclosing 
the  stamens.  The  stamens  are  free,  hypogynous,  definite,  uniseriate,  2 before 
each  petal;  hence  8 or  10  in  number.  The  filaments  are  erect,  the  anthers 
innate,  2-4-celled,  and  dehiscent  by  terminal  pores  or  tubes.  The  germen  is 
superior,  ovate,  or  compressed,  and  2-celled,  each  cell  containing  1-3  pendulous 
ovules;  the  style  single,  cylindrical,  filiform,  and  straight,  and  the  stigmata  1-2, 
i.  e.  simple  or  cleft. 

The  fruit  is  an  ovate,  compressed,  2-celled,  2-valved  capsule,  with  a loculicidal 
dehiscence,  the  valves  bearing  the  dissepiments  on  their  median  lines.  The  seeds 
are  pendulous  from  the  upper  part  of  the  placentae,  ovate,  without  any  appendage 
near  the  hilum,  but  furnished  with  a caruncle  at  the  apex.  The  albumen  is 
fleshy,  the  embryo  cylindrical,  straight,  and  axial,  longer  than  the  albumen,  with 
the  radicle  superior. 

(3962.)  Differentially  considered,  the  Tremandraceie  will  hence  appear  to  be 
fruticose  RheeadiniC)  with  regular  flowers,  valvate  sepals,  and  involute  petals, 
8-10  discrete  stamina,  the  anthers  of  which  open  by  terminal  pores,  a 2-celled 
1-2-seeded  capsule,  and  pendulous  albuminous  seeds. 

(3963.)  Of  the  properties  of  these  plants  there  is  nothing  at  present  known 
with  certainty.  Only  seven  species  of  the  first  genus  and  two  of  the  second  have 
been  as  yet  described.  They  are  all  natives  of  New  Holland,  and  probably  many, 
as  yet  undiscovered,  will  reward  the  researches  of  future  travellers. 

Their  carunculate  seeds  and  definite  pendulous  ovules  approach  them  to  Po/yga- 
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lace  a,.  De  Candolle  also  hints  at  their  relationship  with  the  Droseraceae ; but  that 
is  more  distant.  They  are  well  characterized  by  their  seeds,  the  aestivation  of 
their  flowers,  and  the  dehiscence  of  their  anthers. 


RUTIN7E. 

(.3964.)  This  section  includes  five  very  natural  types  or  groups  of  genera, 
which,  besides  their  primary  relationship  with  each  other,  exhibit  numerous  and 
scarcely  secondary  connexions  with  the  TerebinthiruE  of  the  Myrtosce,  already 
described.  Indeed,  these  two  sections,  although  systematically  belonging  to 
different  suborders,  are  so  similar  in  many  points  of  structure — in  the  principles 
they  elaborate,  and  in  the  properties  they  possess,  that  several  authorities  have 
arranged  them  side  by  side,  or  even  blended  them  together,  notwithstanding  the 
perigynous  exsertion  of  the  stamens  in  the  one,  and  their  bypogynous  exsertioD  in 
the  other.  This  departure  from  the  principles  of  the  Jussieuan  scheme  does  not, 
however,  seem  to  be  more  necessary  here  than  in  other  parallel  cases,  such  as  the 
Dianthinic  and  Crassulinte,  the  Myrthue,  and  Camelliana.,  <fcc.  And  the  resem- 
blance is  perhaps  sufficiently  regarded  when  viewed  principally  as  one  of  analogy, 
and  at  least  more  conveniently  indicated  by  the  apposition  of  the  two  groups  in 
the  two  parallel  suborders,  than  by  combining  them  together,  or  arranging  them 
immediately  in  succession.  [Vide  § 1967.] 

(3965.)  Ochna,  Ruta,  A-urantium , Olax,  and  Amyris,  are  the  plants  which 
give  their  names  to  the  five  types  this  section  comprehends,  and  from  the  rue, 
which  may  be  considered  the  normal  genus,  is  derived  their  collective  name, 

Rl)TINA2. 

(3966.)  The  Rufina,  collectively  considered,  are  balsamic  or  resiniferous 
Rfttcadosic,  with  mostly  exstipulate  punctate  leaves,  imbricate  sepals,  definite 
stamens,  and  the  layers  of  the  pericarp  separating,  or  easily  separable,  from  each 
other. 

(3967.)  Amyridace.®.  Amyris,  distinguished  from  its  ancient  allies,  the 
Burseracecc  [§  2002 — 2015],  on  account,  amongst  other  characters,  of  the  bypo- 
gynous exsertion  of  the  stamens  and  punctate  leaves,  forms,  with  Pac/iy/obus,  the 
present  type. 

(3968.)  The  Amyridacece  are  trees  or  shrubs,  abounding  in  resin,  with  opposite, 
exstipulate,  compound  leaves,  studded  with  pellucid  dots,  which  are  reservoirs  of 
essential  oil. 

The  inflorescence  is  in  axillary  or  terminal  panicles,  and  the  flowers  are  small, 
regular,  and  united. 

Ihe  calyx  is  small,  regular,  formed  of  4 connate  sepals,  and  persistent.  The 
petals  are  4,  bypogynous,  discrete,  and  imbricate  in  estivation.  The  stamens  are 
definite  (8),  twice  the  number  ot  the  petals,  and  bypogynous  in  their  exsertion. 
The  filaments  are  lree,  and  the  anthers  dehiscent  lengthwise  by  chinks.  The  disk 
is  thick,  and  bears  the  germen,  which  is  superior,  1-celled,  and  2-ovuled.  The 
ovules  are  pendulous,  the  style  absent,  and  the  stigmata  sessile  and  capitate. 

The  iruit  is  subdrupnceous,  indehiscent,  monospermous,  and  the  pericarp  is 
covered  with  granular  glands  or  small  dot-like  receptacles,  filled  with  balsam  or 
aromatic  oil.  The  seed  is  exalbuminous,  the  cotyledons  fleshy,  and  the  radicle 
superior  and  very  short. 
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(3969.)  Hence,  differentially  considered,  the  Amyridacei t are  subdrupaceous 
Rutinm,  with  opposite,  compound,  exstipulate  dotted  leaves,  quaternary  flowers, 
distinct  simple  carpels,  and  solitary  exalbuminous  seeds. 

(3970.)  The  Amyridacete  are  fragrant  resiniferous  plants,  highly  stimulating 
and  antispasmodic,  and  in  general  innocuous;  but  one  species,  Amyris  toxi/eru,  is 
reported  to  be  poisonous. 

(3971.)  Gum  elemi  is  procured  from  a species  of  Amyris  called  by  Linneus 
A.  Elemifera,  and  by  De  Candolle  A.  Plumieri,  but  it  does  not  seem  certain 
that  their  references  are  to  the  same  plant,  and  not  improbably  elemi  may  be 
yielded  by  several  species:  an  inferior  kind  is  known  to  be  afforded  by  A. 
hexandra , and  a resin  with  a disagreeable  odour  substituted  lor  it  comes  irom  A. 
sylvatica.  Elemi  forms  an  ingredient  in  various  digestive  ointments  and  dis- 
cutient  plasters;  it  has  also  been  used  internally  as  a substitute  lor  copaiba. 

(3972.)  A.  toxifera  is  the  Janca,  or  white  candle-wood,  of  Carolina;  a black 
juice  distils  from  the  trunk  of  this  tree,  which  is  said  to  be  very  poisonous.  The 
berries  resemble  copaiba  balsam  both  in  smell  and  taste.  An  infusion  of  the 
leaves,  which  has  a pleasant  flavour,  is  said  to  relieve  headach.  Its  timber  is  valu- 
able, as  it  bears  a high  polish. 

(3973.)  The  liber  of  Amyris  papyri/ era  is  separable  into  thin  layers,  which  are 
used  as  tablets  by  the  Nubian  Mahommedans  to  inscribe  their  legends  upon. 
Bdellium  is  supposed  to  be  the  produce  of  a species  of  Amyris.  Many  plants 
once  considered  Amyrides  are  now  referred  to  the  genera  Icica  and  Bursera  ; and 
the  most  important  of  these  have  been  already  noticed.  [§  2002,  et  seq.] 

(3974.)  Pachylobus  edulis  is  a native  of  the  Island  of  St.  Thomas,  in  the  Gulf 
of  Guinea,  where  its  fruit  is  sold  in  the  market  of  St.  Ann  de  Chaves  under  the 
name  of  Safit.  The  fruit,  called  Pascoe,  is  said  by  Don  to  be  the  produce  of 
another  species,  but  very  little  is  known  of  either.  Their  taste  is  bitter  and 
astringent,  and  they  are  usually  roasted  before  they  are  eaten. 

(3975.)  Ouacace/e.  Olax,  and  its  typical  allies,  are  arborescent  plants,  with 
alternate,  simple,  entire,  petiolate  leaves;  sometimes  the  toliage  is  abortive,  and 
the  stipules  are  always  absent. 

The  inflorescence  is  axillary,  and  the  flowers  small,  unsymmetrical,  and  united, 
or  by  abortion  polygamous. 

The  calyx  is  small,  free,  synsepalous,  entire,  or  slightly  toothed,  and  often  be- 
coming enlarged  or  fleshy.  The  torus  is  obsolete.  The  corolla  is  formed  of  4-6 
hrpogynous  subcoriaceous  petals,  which  are  either  wholly  discrete  or  connected 
in  pairs  through  the  intervention  of  the  filaments,  and  valvate  in  aestivation.  The 
stamina  are  definite,  part  being  sterile  in  the  form  of  hair-like  nectaries,  either 
simple  or  cleft,  opposite  and  attached  to  the  petals,  while  part  (3-10)  are  fertile, 
bypogynous,  alternate  with  the  petals,  and  coherent  with  them  by  the  filaments 
and  ungues.  The  filaments  are  compressed  and  awl-shaped,  the  anthers  cordate, 
oblong,  innate,  2-celled,  and  dehiscent  longitudinally.  The  germen  is  free,  1- 
celled,  with  3 ovules  suspended  from  the  top  of  a central  placenta,  or  4-celled, 
with  the  cells  uuiovulate  : the  style  1,  filiform,  and  the  stigmata  3-4,  and  simple 
or  subdistinct. 

The  fruit  is  subdrupaceous,  indehiscent,  and  often  invested  by  the  persistent 
fleshy  calyx  (or  involucrum  ?),  1-celled,  and  by  abortion  1 -seeded.  The  seed 
pendulous,  and  umbilicate  at  the  base.  The  albumen  large  and  fleshy,  the  embryo 
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small,  ovate,  basilar,  enclosed  within  the  albumen,  and  the  radicle,  which  is  con- 
tinuous with  the  cotyledons,  directed  towards  the  hilum. 

(3970.)  Hence  the  Olacaces , differentially  considered,  are  exstipulate  Ruling, 
with  unsymmetrical  flowers,  nectariferous  petals,  definite  stamens,  concrete  car- 
pella,  1 -celled  ovary,  with  central  placentae,  and  solitary  pendulous  albuminous 
seeds. 

(3977.)  The  nature  of  the  organ  above  described  as  a calyx  is  questioned  by 
some  botanists,  who  think  it  may  be  rather  an  involucrum  ; and,  if  such  be  the  case, 
these  plants  should  be  referred  to  the  monochlamydeous  Querneales,  and  they 
have,  by  Dr.  Brown,  been  approximated  to  the  Santalacetz  [§  1700]  of  the  Luu- 
rince,  and  by  others  to  the  Aqualariacei £ [§  1581],  and  even  to  the  Samydacets 
[§  3292]  of  the  UlniintB  and  Grossnlhue.  Jussieu,  who  regarded  the  slight  union 
of  the  parts  of  the  corolla  as  rendering  them  rnonopetalous,  referred  them  to  the 
neighbourhood  of  Sapota  ; and  Bartling  declined  locating  them  at  all : their  place 
in  the  natural  system  must  therefore  be  considered  as  at  present  undetermined  ; 
for  although,  following  De  Candolle,  they  are  here  approximated  to  th e.  Aurantia- 
ceg,  with  which  they  have  many  characters  in  common,  further  observations  may 
discover  other  and  more  intimate  relations. 

(3978.)  Of  the  properties  of  these  plants  there  is  very  little  known;  some  are 
esculent,  and  all,  as  far  as  experience  goes,  innocuous.  Olax  Zeylanica  is  used 
in  Ceylon  as  a potherb,  and  also  as  a salad  ; it  is  there  called  Mcela-hola,  which 
signifies  salad-tree,  whence,  its  generic  name,  which  is  more  probably  a corruption 
of  /tola  than  a misapplication  of  oXa£. 

(3979.)  The  fruit  of  Ximenia  Americana  is  eatable  ; it  is  about  the  size  of  a 
pigeon’s  egg,  of  a yellow  colour,  and  has  a sweetish  subacid  flavour.  Heistera 
coccinea  is  the  ‘ bois  perdrix’  of  the  French  colonists  in  Martinique,  and  it  alfords 
the  partridge-wood  of  the  cabinet-makers. 

(3980.)  Icacina  Senegalensis,  a plant  allied  to  the  Olacaceee,  but  scarcely  be- 
longing absolutely  to  the  type,  seems  by  its  habit  and  glandular  disk  to  connect 
them  with  the  Aurantiacei e.  It  is  a thorny  shrub,  with  much  the  appearance 
of  a citrus,  especially  C.  Limonum.  Its  fruit  is  yellow,  and  has  a pleasant 
flavour,  which  has  been  likened  to  that  oi  noveau. 

(3981.)  Aurantiace/e.  The  Orange,  and  its  typical  associates,  are  trees  or 
shrubs,  with  almost  always  smooth  stems  and  branches,  a few  of  the  buds  being 
occasionally  converted  into  spines.  The  leaves  are  dotted,  alternate,  often  com- 
pound, the  lamina  commonly  articulated  with  the  petiole,  which  is  frequently- 
dilated  or  winged,  but  destitute  of  stipules.  Their  juices  are  balsamic,  and  they 
are  covered,  both  leaves,  flowers,  and  fruit,  with  receptacles  of  essential  oil.  The 
inflorescence  is  variable,  the  flowers  regular  and  united,  white,  red,  or  yellow, 
and  very  fragrant. 

The  calyx  is  free,  short,  urceolate  or  campanulate,  4-5,  rarely  3-toothed,  ad- 
hering to  the  disk,  and  marcescent.  The  torus  is  disk-like  or  stipitiiorm,  and 
subadnate  to  the  bottom  of  the  calyx.  The  petals  3-5,  exserted  from  the  torus, 
equal  in  number  to  the  divisions  of  the  calyx,  and  alternate  with  them,  broadest  at 
the  base,  either  discrete  or  subconnate,  deciduous,  and  slightly  imbricate  in  aesti- 
vation. The  stamens  are  equal  in  number  to  the  petals,  or  some  multiple  of  that 
number,  being  2-3  or  4 times  as  many,  exserted  from  the  torus,  and  uniseriate. 
The  filaments  are  flattened  at  the  base,  sometimes  discrete,  sometimes  connate  in 
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one  or  more  fasciculi.  The  anthers  are  terminal  anil  innate,  2-celled,  dehiscent 
lengthwise  by  chinks,  with  a jointed  filament,  and  often  glandular  towards  the 
summit.  The  germen  is  superior,  formed  of  several  connate  carpels  and  central 
placentae.  The  style  is  taper,  and  the  stigma  thick  and  slightly  lobed. 

B 


The  fruit  is  indehiscent,  either  dry  or  juicy,  with  a coriaceous  exocarp,  desti- 
tute of  valves  and  beset  with  glands,  and  easily  separable  from  the  endocarp,  which 
is  membranous,  and  forms  the  dissepiments.  The  cells  are  as  many  as  the  car- 
pels, arranged  round  an  imaginary  axis,  sometimes  filled  with  a juicy  pulp,  and 
sometimes  void.  The  seeds  are  numerous  or  solitary,  affixed  to  the  inner  angles 
of  the  carpels,  usually  pendulous,  and  often  enclosing  many  embryos.  The 
albumen  is  absent,  the  raphe  strongly  marked,  and  the  chalaza  well  developed 
and  cup-shaped.  The  embryos  are  straight,  with  a retracted  superior  centripetal 
radicle  turned  towards  the  hilum,  and  large  thick  cotyledons,  which  are  auricled 
at  the  base,  and  a conspicuous  plumula. 

(3982.)  The  Aurantiacec e are  hence,  differentially  considered,  exstipulate 
glabrous  Rutin*,  with  mostly  compound  dotted  leaves,  symmetrical  flowers, 
exunguiculate  petals,  concrete  carpella,  a many-celled  indehiscent  fruit,  and  ex- 
albuminous  chalazous  seeds. 

(3983.)  The  Aurantiace as  are  without  exception  innocuous  plants,  much 
esteemed  for  their  fragrant  flowers  and  wholesome  delicious  fruits.  The  orange, 
the  lemon,  the  citron,  the  shaddock,  and  the  lime,  are  familiar  examples;  for, 
although  originally  tropical  rarities,  they  are  now  grown  in  the  temperate  lati- 
tudes, and  imported  into  this  country  in  such  abundance  as  to  vie  in  plenty  and 
cheapness  with  our  native  fruits. 

(3984.)  The  orange  has  been  by  some  classical  commentators  believed  to  be 
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the  golden  apple  of  the  Ilesperides,  and  hence  the  fruit,  which  differs  essentially 
from  a berry,  has  been  called  Hesperidium  : one  of  the  genera  associated  with  it 
has  also  been  named  Atalantia ; another  /Eglc ; and  another,  from  its  beauty, 
Aglaia. 

(398J.)  The  fruit  of  Atalantia  monophylla,  which  is  the  Hindu  wild  lime,  of 
Triphosia  trifoliata , Glycosmis-pentaphylla,  and  the  different  species  of  JEgle  and 
Aglaia,  are  all  eatable  and  pleasant.  /E.  Marmelos  is  said  to  be  very  delicious 
to  the  taste,  and  exquisitely  fragrant.  It  is  also  highly  nutritious,  containing  a 
large  quantity  of  tenacious  transparent  gluten,  which,  when  fresh,  may  be  drawn 
out  into  fine  threads  two  or  three  yards  long,  like  macaroni;  a decoction  of  its 
root  is  said  to  be  an  effectual  cure  for  hypochondriasis,  and  its  leaves  to  be  ser- 
viceable in  asthma.  Roxburgh  adds,  that  the  viscid  matter  is  sometimes  used  as 
a cement.  The  Dutch  prepare  a delightful  perfume  from  its  bark  in  Ceylon, 
where  it  is  a native : and  A.  odorata,  the  flowers  of  which  are  very  fragrant,  are 
said  to  be  used  by  the  Chinese  to  scent  their  teas. 

(398(1.)  Feronia  Elephantum  is  the  elephant  apple  of  the  Coromandel  Coast, 
where  it  is  universally  eaten  ; and  a transparent  oily  fluid,  that  exudes  from  its 
trunk  when  wounded,  is  used  by  painters  for  mixing  their  colours  ; it  also  yields  a 
gum  resembling  gum  arabic.  Its  wood  is  white,  hard,  and  durable.  Its  young 
leaves,  when  bruised,  smell  like  anise,  and  are  esteemed  in  India  as  stomachic. 

(3987.)  The  fruit  of  Bergera  Koenigii  is  about  the  size  of  a pigeon’s  egg,  and 
has  something  the  flavour  of  European  white  currants;  it  is  much  prized  and 
sought  after  as  a dessert  in  India.  Its  green  leaves  are  administered  by  the 
Hindu  practitioners  in  a raw  state  to  relieve  dysentery ; and,  when  roasted,  to 
allay  vomiting.  They  are  said  to  be  tonic  and  stomachic ; and  the  bark  and  root 
in  decoction  are  used  medicinally  as  stimulants. 

(3988.)  Murray  a exotica,  and  paniculuta,  have  both  odoriferous  flowers ; the 
latter  smell  like  jasmine,  and  its  fruit  tastes  like  gooseberries.  Cookia  punctata, 
falcata,  and  cyanocarpa,  natives  of  China,  Cochin-china,  the  Moluccas,  and 
Japan,  commemorate  our  enterprising  circumnavigator,  Captain  James  Cook  : 
their  fruit  is  called  Wampu  in  China;  it  is  sweet  but  slightly  acrid,  and  is  met 
with  in  abundance  in  the  markets  at  Canton. 

(3989.)  Limonia,  a genus  very  closely  allied  to  Triphosia  and  Glycosmis,  has 
been  so  called  from  Lymoun,  which  is  the  Arabic  name  of  the  citron.  The 
fruit  of  L.  citri folia  is  said  to  be  delicious;  and  the  fruits  of  other  species,  with 
that  of  T.  trifoliata,  are  commonly  known  as  orangines,  and  are  thought  by  some 
persons  to  be  the  real  China  oranges.  They  are  most  exquisite  when  candied. 
L.  acidissima  is  very  sour,  and  its  pulp,  which  is  detergent,  is  employed  in 
Java  as  a substitute  for  soap. 

(3990.)  But,  notwithstanding  the  many  fragrant  flowers  and  delicious  fruits 
afforded  by  this  group,  they  ure  all  exceeded  by  the  several  species  and  numerous 
varieties  of  the  genus  Citrus,  which  includes  the  orange,  the  lemon,  the  citron, 
the  shaddock,  and  the  lime. 

(3991.)  Citrus  Medica,  is  the  Mains  Medica  of  the  ancients,  so  called  from 
Mediu,  whence  it  was  introduced  into  Italy.  The  lemons  were  formerly  included 
under  this  term ; it  is  however  at  present  restrained  to  the  Citron,  at  one  time 
called  C.  M.  Cedra ■ 't  here  are  three  chief  varieties  of  this  fruit:  the  common 
citron  of  Nice,  the  tulierculated  citron,  and  the  citron  of  Florence.  The  rind  in 
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all  these  varieties,  especially  in  the  warted  or  monstrous  one,  is  very  thick,  and, 
when  candied  with  sugar,  forms  an  excellent  sweetmeat. 

(3994.)  Citrus  Limetta  is  the  lime,  of  which  there  are  7 or  8 varieties,  such  as 
the  sweet  limes,  the  star,  the  bergamot,  the  pear,  and  the  rose  limes,  with  the 
Adam’s  apple,  and  the  Lumy ; they  are  all  agreeable  fruits,  varying  in  their  sweet- 
ness and  acidity. 

(3995.)  Citrus  Limonum  is  the  lemon,  of  which  numerous  varieties  occur : these 
are  chiefly  distinguished  by  their  size  and  form,  and  in  catalogues  they  are  in 
general  classed  into  1°,  egg-shaped  lemons,  with  blunt  nipples;  and  2°,  oblong 
lemons,  with  large  nipples ; to  which  must  be  added,  the  monstrous  fingered,  lemon , 
the  Phat-thu  of  the  Chinese,  in  which  the  carpels  are  more  or  less  separated  from 
each  other,  and  covered  all  round  with  the  common  rind.  The  fruit  is  solid, 
without  any  cells  or  pulp,  and  the  clefts  something  resemble  the  fingers  of  a dis- 
torted hand.  The  most  valued  kinds  of  the  first  variety  are  the  common  thin- 
rinded  lemons,  the  Naples,  the  Nice,  the  incomparable , the  Poncine , and  the 
sweet  lemon ; and  of  the  second,  the  imperial,  the  Gaeta,  the  wax,  and  the  long- 
fruited. 

(3996.)  C.  Paradisi  is  the  Paradise  apple,  or  Forbidden  fruit.  It  is  very  large, 
often  as  big  as  a child’s  head,  of  a pleasant  subacid  flavour,  but  much  less  grateful 
than  the  orange. 

(3997.)  Citrus  Aurantium  is  the  orange  or  golden  apple , its  specific  name  being 
a derivative  of  Aurum,  and  alluding  to  its  rich  reddish  yellow  hue.  C.  Aurantium 
is  the  sweet  orange,  too  well  known  to  need  description,  and  too  much  esteemed 
to  admit  of  praise.  Its  varieties,  like  those  of  most  cultivated  fruits,  are  many.  The 
most  important  are  1°,  the  common  sweet  orange ; 2°,  the  China;  3°,  the  Majorca  ; 
4°,  the  Nice ; 5°,  the  Genoa;  6°,  the  thick-rinded  Portugal ; 7°,  the  teat-fruited ; 
8°,  the  double-flowered;  9°,  the  ribbed;  10°,  Malta,  or  blood-juiced;  11°,  the 
St.  Michael’s;  and  12°,  the  Oporto,  or  pipless  pot  oranges. 

(3998.)  Citrus  vulgaris  is  the  bitter  or  Seville  orange,  of  which,  like  the  pre- 
ceding, there  are  several  varieties,  but  they  are  less  cultivated,  as,  although  pre- 
ferable in  medicine,  they  are  less  palatable  as  food. 

(3999.)  Citrus  decumana  is  the  Shaddock,  so  called  after  the  captain  who  first 
introduced  it  into  the  West  Indies  from  China.  It  is  a large  handsome  fruit,  but 
not  so  pleasant  in  its  flavour  as  the  orange ; it  will  however  keep  fresh  and  good 
longer  at  sea,  and  hence  is  valuable.  There  are  several  other  species  of  Citrus 
whose  fruits  form  pleasant  food,  such  as  the  C.  nobilis,  both  the  rind  and  pulp  of 
which  are  eatable.  This  latter  is  called  in  China  the  Mandarine,  and  is  consi- 
dered the  most  delicate  of  the  whole. 

(4000.)  The  Aurantiacece  contain  sugar,  acid,  and  a bitter  principle,  with  an 
aromatic  essential  oil,  varying  in  the  different  species  of  orange,  lemon,  <fcc.,  and 
giving  to  them  their  peculiar  flavors.  The  acids  are  the  citric  and  malic,  and  these 
occur  in  most  abundance  in  the  lemons.  In  the  oranges  (Aurantia)  the  acidity 
is  less  developed,  and  the  saccharine  principle  prevails ; while  in  the  Seville  oranges 
the  bitter  matter  is  predominant.  Hence  the  first  are  chiefly  employed  in  medicine 
as  febrifuges,  or  in  the  manufacture  of  cooling  drinks ; the  second  us  a dessert,  and 
the  third  as  a stomachic.  From  the  rinds  of  different  varieties  are  procured  the 
essential  oils  of  lemon  and  bergamot ; from  the  flowers,  an  aromatic  water  is  dis- 
tilled and  a flagrant  oil  procured ; and  the  unripe  or  abortive  fruits,  called 
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Curajoa  oranges,  or  orange  peas,  are  used,  the  former  to  flavor  the  delicious 
liqueur  called  curayoa,  and  the  latter  to  keep  issues  open,  for  which,  on  account 
of  their  fragrance,  they  are  well  adapted. 

Between  2 and  3 hundred  millions  of  oranges  and  lemons  are  annually  imported 
into  this  country,  which  yield  to  the  revenue  about  53,184/.  per  annum. 

(4001.)  Rutacjese.  The  genera  associated  to  form  this  type  are  trees,  shrubs, 
or  herbaceous  plants,  with  opposite  or  alternate  leaves,  stipulate  or  exstipulate, 
and  for  the  most  part  punctate.  The  inflorescence  is  variable,  either  axillary  or 
terminal,  and  solitary  or  aggregate ; the  flowers  regular  or  irregular,  and  in 
general  united,  though  occasionally  separate  by  abortion. 

The  calyx  is  formed  of  3-5  sepals,  connected  at  their  bases,  and  imbricate 
(very  rarely  valvate)  in  aestivation.  The  corolla  is  formed  of  5 petals,  discrete  or 
connate,  very  seldom  abortive.  The  stamens  are  definite  5-10,  some  of  which 
are  occasionally  abortive,  constituting  a variable  nectary.  The  disk  is  sometimes 
dilated,  and  sometimes  absent.  The  germen  is  formed  of  3-5  carpels,  discrete, 
or  more  or  less  intimately  conjoined.  The  cells  usually  2-ovuled,  rarely  with 
1 or  many  ovules.  The  styles  free  or  connate,  and  the  stigmata  simple  or 
dilated. 

The  fruit  is  sometimes  capsular,  the  carpels  being  placed  upon  a more  or  less 
projecting  disk,  and  forming  by  their  union  a gynobasic  ovary,  from  the  centre 
and  base  of  which  the  style  appears  to  be  exserted ; the  valves  of  the  capsule  are 
equal  in  number  to  the  styles,  and  bear  a dissepiment  on  the  middle  of  each, 
the  dehiscence  being  loculicidal.  Most  frequently,  however,  the  carpels  are 
separate  or  separable,  each  being  2-valved,  and  sometimes  drupaceous  and  inde- 
hiscent.  The  mesocarp  is  thin,  or  sometimes  slightly  fleshy  ; the  endocarp  thin 
or  woody,  and  opening  by  two  incomplete  valves.  The  seeds  are,  from  abortion, 
less  in  number  than  the  ovules,  with  usually  a crustaceous,  sometimes  a mem- 
branous testa.  The  albumen  (rarely  absent)  is  fleshy  or  cartilaginous.  The 
embryo  white  or  greenish,  with  a straight  superior  radicle,  very  seldom  oblique, 
and  turned  towards  the  hilum.  The  cotyledons  are  variable  in  form. 

(4002.)  Hence,  collectively  and  differentially  considered,  the  Rutacecz  are 
Rutince,  with  in  general  resinously  dotted  leaves,  the  petals  occasionally  concrete; 
the  stamens  definite,  bypogynous,  or  subperigynous,  the  carpels  free  or  connate, 
with  gynobasic  styles,  and  mostly  two  seeds,  which  are  pendulous,  the  embryo 
straight,  and  the  radicle  superior. 

(4003.)  The  genera  included  in  this  type,  although  closely  connected  to  each 
other,  are  in  many  points  so  various  that  they  have  been  divided  into  4 or  5 dis- 
tinct families  or  orders.  It  seems  however  preferable  to  keep  them  united,  as  is 
done  by  Richard  and  Adrien  de  Jussieu,  and  to  consider  their  subordinate  dis- 
crepancies as  indicative  merely  of  subtypes  and  districts.  Hence  the  Rutacetc 
may  be  distinguished  into  3 subtypes,  which,  from  Zygophyllum,  Rut  a,  and  Sima- 
ruba,  are  called  the  Zygophyllidtc,  Rutid.ce,  and  Simarubids. 

(4004.)  In  the  Zygophyllidae  the  leaves  are  opposite  (or  alternate,)  furnished 
with  stipules,  but  destitute  of  pellucid  dots.  The  carpels  connate,  the  capsules 
dehiscent  from  the  superior  angles,  not  elastic  like  coccules ; the  seeds  many, 
rurely  solitary,  the  albumen  cartilaginous,  (absent  only  in  Tributes,)  and  the 
cotyledons  leafy. 

(4005.)  In  the  Rutidic  the  leaves  are  variable  in  form,  but  covered  with  pel- 
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lucid  dots,  and  exstipulate;*  the  carpels  are  often  distinct,  and  with  an  elastic 
dehiscence  like  cocca.  The  stamina  occasionally  sub-perigynous,  and  the  seeds 
inverted,  the  albumen  fleshy,  seldom  absent,  and  the  cotyledons  foliaceous. 

(4006.)  In  the  Simarubida  the  leaves  are  alternate,  impunctate,  and  exsti- 
pulate; the  carpels  discrete,  drupaceous,  and  indehiscent,  2-valved,  and  1-seeded. 
The  seeds  pendulous  and  exalbuminous,  the  cotyledons  thick,  and  the  radicle 
short  and  retracted. 

(4007.)  Zygophyllidje.  Some  of  the  Zygophyllidce  have  opposite,  and  others 
alternate  leaves ; the  former  have  been  termed  Zygophyllea  verae,  and  the  other 
Z.  spuria,  or  Chitoniea. 

(4008.)  ZygophyllctE.  The  different  species  of  Guaiacum,  especially  G.  sanc- 
ium  and  officinale,  are  slightly  acrid  bitter  plants,  more  remarkable,  however,  for 
their  stimulating  properties,  and  much  esteemed  as  diaphoretics  and  alteratives. 
In  cachectic  habits,  and  particularly  after  long  courses  of  mercury,  a decoction 
of  the  raspings  of  the  wood,  either  alone  or  in  combination  with  sarsaparilla 
and  sassafras,  has  been  found  very  beneficial.  A peculiar  resinoid  substance  is 
yielded  by  these  trees,  which  has  been  called  Guaicine.  It  is  a stimulating  di- 
aphoretic, and  has  proved  serviceable  in  cases  of  chronic  rheumatism.  The  Zy- 
gophyllida  are  remarkable  for  the  hardness  of  their  wood ; that  of  G.  officinale  is 
known  in  commerce  as  Lignum  vita,  and  is  much  used  in  turnery  for  ornamental 
purposes;  and  the  timber  of  G.arboreum  becomes  so  hard,  especially  when  buried, 
that  the  natives  of  Cumana  believe  it  becomes  converted  into  stone.  Professor 
Voight  has  observed,  that  the  direction  of  the  woody  fibres  in  G.  officinale  is  pe- 
culiar, each  succeeding  layer  crossing  the  inner  one  diagonally.  Porlicra  hy- 
grometrica  is  said  to  be  possessed  of  properties  similar  to  the  Guaiacums. 

(4009.)  Zygophyllum  Fabago,  the  bean-caper,  is  esteemed  in  Syria  as  a ver- 
miiuge;  and  the  bruised  leaves  of  Z.  simplex,  which  is  called  Carmal  by  the 
Arabs,  are,  when  bruised  and  steeped  in  water,  stated  to  have  the  power  of  re- 
moving specks  from  the  eyes,  and  dissipating  opacity  of  the  cornea. 

(4010.)  Chitomea.  These  plants  differ  from  the  Zygophyllea  in  having 
alternate  leaves.  1 heir  properties  are  very  little  known.  Melianthus  is  a curious 
plant,  the  flowers  of  which  secrete  a honey-like  fluid  in  such  great  abundance 
that  the  Hottentots  collect  and  suck  them,  esteeming  the  juice,  which  is  refresh- 
ing, a strengthening  and  cordial  drink.  The  leaves  have  an  offensive  smell 
resembling  stramoniu  . 

(4011.)  Rutidje.  The  genera  included  in  this  subtype  are  distributable  into 
three  smaller  groups  or  districts,  called,  from  Ruta,  Diosma,  and  Zanthoxylum, 
the  Rutea,  Diosmea,  and  Zanthoxylea. 

(4012.)  In  the  Rutea  the  flowers  are  regular,  the  stamens  hypogynous,  the 
fruit  capsular,  and  the  endocarp  not  separating  from  the  mesocarp. 

(4013.)  In  the  Diosmea  the  flowers  are  regular  or  irregular,  the  stamens  hypo- 
gynous or  perigynous,  and  the  carpels  elastically  dehiscent,  the  layers  of  the  peri- 
carp separating  spontaneously. 

(4014.)  In  the  Zanthoxylea  the  flowers  are  regular  but  separated,  the  stamens  . 
hypogynous,  and  the  carpels  discrete  or  connate,  and  2-ovuled. 


* >n  which  the  leaves  are  impunctate  and  stipulate,  is  a transitional 

genus  approaching  the  Zygophyllida,  and  perhaps  should  be  referred  to  that  sub- 
type. 
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(4015.)  Rutecc.  The  rue,  and  its  allies,  are  bitter  stimulating  plants,  with  a 
strong  but  rather  unpleasant  smell,  and  a hot  bitter  taste.  R.  graveolens  is  in- 
deed so  acrid  that  the  bruised  leaves  will  excoriate  the  lips  and  nostrils,  and  in- 
flame the  skin  if  applied  as  cataplasms.  Rue  was  much  esteemed  in  ancient 
medicine.  Hippocrates  commends  it : for  many  ages  it  was  considered  a preven- 
tive of  contagion,  and  called  the  herb  of  grace ; and  in  later  times  Boerhaave 
observes,  that  the  greatest  commendations  he  can  bestow  fall  short  of  its  merits. 
“ What  medicine  (says  he)  can  be  more  efficacious  for  promoting  perspiration, 
for  the  cure  of  hysteric  passion,  and  of  epilepsies,  and  for  expelling  poison?” 
But,  notwithstanding  all  these  praises,  which  are  truly  questionable,  rue  is  now 
seldom  employed,  excepting  in  the  form  of  tea,  by  village  doctresses. 

(4016.)  Diosmeae.  This  district  has  been  subordinate^  distinguished  into  4 or 
5 minor  groups,  which  curiously  accord  both  in  their  geographical  distribution 
and  structural  characters ; the  first  being  European,  the  second  African,  the 
third  Australasian,  and  the  fourth  American. 


A 


Diosma  uniflora. 


A.  Branch  with  leaves  and  flowers. 

(a)  A flower,  the  petals  being  removed  to  shew 
the  perigynous  stamens,  perfect  and  rudimentary. 

(5)  Section  of  the  flower,  to  shew  the  pistil, 
and  an  internal  view  of  the  perfect  stamens,  and 
the  rudimentary  ones  or  nectaries. 

(<?)  Transverse  section  of  the  ovary  to  shew  its 
cells. 

( d ) The  fruit  entire. 

(e)  Transverse  section. 

(g)  A seed. 

(/)  Section  to  shew  the  embryo. 


(4017.)  The  European  Diosmea;  or  Dictamneas  have  irregular  flowers,  disk 
absent,  hypogynous  stamens  and  petals,  distinct  ovaries  (5),  and  fleshy 
albumen. 

(4018.)  The  African  or  Cape  Diosmeai  have  regular  flowers,  a disk  adhering 
to  the  calyx,  petals  and  stamens  perigynous,  the  ovaries  (1-5)  connected,  and  the 
albumen  spare  or  absent. 

(4019.)  The  Australasian  Diosmcce  or  Boroniecc  have  regular  flowers,  hypo- 
gynous stamens,  double  the  number  of  the  petals,  and  all  fertile ; the  disk  ab- 
sent, the  ovaries  distinct  or  connate,  the  styles  conjoined,  and  the  albumen  dense. 

(4020.)  The  American  Diosmeie  are  distinguished  into  the  Pilocarpete  and 

Cuspariete. 
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(4021.)  The  Pi/ocarpex  have  regular  flowers,  petals  hypogynous  anil  free,  disk 
surrounding  the  ovaries  or  wanting,  albumen  fleshy  or  absent,  and  the  cotyledons 
large  and  ovate. 

(4022.)  The  Cuspariex  have  regular  or  anomalous  flowers,  petals  5,  free  or 
conjoined  so  as  to  resemble  a labiate,  infundibuliform  or  campanulate  corolla. 
The  disk  is  urceolate,  the  albumen  absent,  the  embryo  curved,  and  the  cotyle- 
dons large  and  often  corrugate. 

(4023.)  The  Diosmex  are  sometimes  fragrant,  but  in  general  fetid  stimulating 
bitters ; those  in  which  the  bitter  principle  predominates  are  esteemed  as  febri- 
fuges, such  as  the  Cusparia  bark;  and  those  which  possess  the  most  offensive 
odours  are  valued  as  antispasmodics.  They  are  likewise  commended  as  diu- 
retics and  anthelmintics. 

(4024.)  Dictamnex.  Dictamnus  Fraxinella  is  the  False  dittany,  of  which 
there  are  several  varieties,  such  as  the  white,  the  red,  and  the  purple,  common  in 
our  gardens.  It  secretes  a fragrant  essential  oil  in  great  abundance,  and  in  warm 
weather  this  exudes  and  volatilizes,  so  that  the  air  becomes  impregnated  with  it, 
and  is  rendered  not  only  very  fragrant  but  also  inflammable,  so  that  if  a candle 
be  brought  near  the  plant  the  oily  vapour  takes  fire. 

(4025.)  Diosmex.  The  name  Diosma  is  said  to  be  a compound  of  Siog  and 
oaprj,  a divine  smell,  in  reference  to  the  exquisite  odour  of  the  bruised  leaves  of 
some  of  the  species ; and  it  is  well  for  the  credit  of  the  name-giver  that  the  Buchu, 
olim  Diosma  crenata,  is  now  transferred  to  another  genus  called  Barosma,  for  the 
scent  of  its  infused  leaves  is  most  disgusting.  It  is,  however,  a very  useful  medi- 
cine in  cases  of  irritable  bladder. 

(4026.)  Boroniex.  The  leaves  of  Correa  alba  are  said  to  be  used  in  New 
Holland  as  a substitute  for  tea.  Not  any  of  the  species  of  Boronia,  Crowea,  &c. 
included  in  this  subdivision,  have  been  hitherto  employed  as  food  or  medicine, 
but  their  properties  have  not  at  present  been  sufficiently  examined. 

(4027.)  Pilocarpei e.  Esenbeckia  (or  Evodia ) febrifuga,  has  a very  bitter  bark, 
which  is  considered  as  efficacious  as  that  of  cinchona  in  the  cure  of  intermittent 
fevers,  and  in  it,  or  in  the  bark  of  a tree  nearly  related  to  it,  cinchonine  has  been 
detected  by  Dr.  Gomez.  Hortia  Braziliana  has  also  a bitter  bark,  which  is  much 
esteemed  as  a febrifuge  in  Brazil. 

(4028.)  Cuspariex.  Galipea  (or  Cusparia)  febrifuga  affords  the  Angustura 
bark  of  commerce,  the  source  of  which  was  long  a problem.  As  a light  tonic 
and  agreeably  aromatic  bitter  there  are  few  drugs  superior  to  it.  In  dyspepsia 
it  has  been  often  found  of  signal  service.  At  one  time  it  fell  into  disrepute  from 
the  bark  of  a species  of  Brucea,  hence  called  false  Angustura,  being  mistaken  for 
it,  but  which,  instead  of  being  a stomachic  bitter,  contains  a deadly  poison,  named 
Brucine,  very  analogous  in  its  properties  to  strychnine. 

(4029.)  Ticorea  febrifuga  is  also  esteemed  in  Brazil  as  a febrifuge,  its  bark 
being  very  bitter  and  astringent.  The  leaves  of  T.  feetida,  which  have  an  offen- 
sive smell,  are  said  to  have  emmenagogue  powers,  and  an  infusion  of  those  of  T. 
jasminiflora  are  reputed  to  be  serviceable  in  Frambcesia,  the  Yaws  of  the  na- 
tives, and  the  Bobas  of  the  Portuguese  colonists. 

(4030.)  Zanthoxylidje.  The  Brucex  appear  to  differ  very  remarkably  in 
their  properties  : one  species,  called  B.  ferrvginea,  or  antidysenterica,  which  was 
discovered  by  the  celebrated  Abyssinian  traveller,  whom  its  name  commemorates, 
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has  a bitter  astringent  bark,  and  it  is  much  valued  by  the  natives  as  a remedy  in 
dysentery  and  severe  cases  of  diarrhoea,  and  is  called  by  them  Wooginoos;  but 
the  other,  not  hitherto  well  described,  the  bark  of  which  has  been  frequently 
mistaken  for  the  above  and  substituted  for  it,  and  for  the  Cusparia  or  true 
Angustura  [§  4028,]  is  poisonous.  It  is  said  to  contain  a principle  analogous 
to  strychnine,  but  less  powerful,  as  six  grains  of  the  former  are  only  equal  in 
effect  to  1 grain  of  the  latter.  Dr.  Kinglake,  in  a paper  published  in  the  London 
Medical  and  Physical  Journal,  mentions  five  instances,  in  which,  within  three 
years,  this  deleterious  bark  had  been  sold  by  the  druggists  of  Taunton  instead  of 
the  true  Angustura  : in  4 of  these  cases,  in  which  it  was  taken,  most  distressing 
effects  were  produced,  such  as  universal  tremors,  spasmodic  twitchings  and  faint- 
ness. In  the  fifth,  a case  of  low  remittent  fever,  death  ensued.  This  bark  is  the 
produce  of  a tree,  hence  called,  from  its  resemblance  to  the  antidysenteric 
species,  Brucea  pseudo- ferruginea  ; but  it  is  very  imperfectly  known,  and  the 
two  are  frequently  confounded.  The  active  principle  of  B.  pseudo-ferruginea  has 
been  called  Brucine.  Dr.  Bardsley,  in  his  Hospital  Reports,  gives  a favorable 
account  of  the  influence  of  Brucine  over  paralysis,  (see  alsoj  Med.  Bot.  lii.) 
The  leaves  and  young  shoots  of  B.  Sumatrana  have,  when  bruised,  a somewhat 
fetid  smell,  and  an  intensely  bitter  taste.  Dr.  Horsfield  thinks  it  would  be 
as  serviceable  a tonic  as  Quassia. 

(4031.)  The  Xanthoxyla  have  hot  and  acrid  properties;  their  barks  and  seed- 
vessels  are  especially  pungent,  and  in  the  countries  where  they  abound  they  are 
used  as  condiments,  and  popularly  known  as  peppers,  particularly  those  species 
which  are  included  in  the  subgenus  Fagara,  as  X.  piperitum  and  Rhetsa,  the 
seeds  of  which  are  agreeably  aromatic,  and  are  frequently  used  as  ingredients  in 
soups.  X.  fraxineum  has  apetalous  flowers,  and  a tincture  of  its  bark  is  re- 
commended in  chronic  rheumatism.  It  is  also  said  to  be  a powerful  sudorific. 
X.  Clava-Herculis  has  similar  properties.  The  species  are  powerful  sialogogues, 
and  hence  probably  arises  their  efficiency  in  the  relief  of  toothach,  whence  they 
have  been  called  toothach-trees.  X.  piperitum  and  hyeinale  have  been  used  as 
rubefacients  ; and  the  bark  of  X.  caribteuni  is  said  to  be  a febrifuge.  The  wood 
of  X.  emarginatum  is  very  fragrant  when  burned,  and  the  timber  of  several 
species,  as  X.  hyemale,  is  valued  for  building. 

(4032.)  The  wood  of  Ailantus  excelsa  is  light,  and  is  used  to  make  the  cata- 
marans or  rafts,  which  the  native  fishermen  in  the  parts  about  Circar  use  instead 
of  boats. 

Ailantus  glandulosa,  and  Malabarica,  yield  resinous  juices  when  wounded ; and 
that  of  the  latter  was  supposed  by  Miller  to  be  the  Fasi-no-ki,  or  spurious  varnish 
tree  of  Japan;  but  this  opinion,  according  to  Don,  is  incorrect. 

(4033.)  Polembryum  castancecarpon  is  a remarkable  plant,  on  account  of  each 
seed  containing  three  embryos,  unequal  in  size,  and  with  unequal  cotyledons;  thus 
establishing  another  link  of  connexion  with  the  Aurantiaceee.  [§  3981.] 

(4034.)  Ptelea  trifoliata,  is  the  three-leaved  ash  of  Canada.  Its  foliage  has  an 
unpleasant  smell  and  bitter  taste,  and  the  young  green  shoots  are  used  in  infusion 
as  an  anthelmintic.  The  fruit,  which  is  membranous  and  winged,  is  aromatic 
and  very  bitter,  and  has  been  employed  as  a substitute  for  hops ; and,  according  to 
the  report  of  M.M.  Bauman,  its  use  might  be  advantageously  extended. 

(4035.)  Sdiarubidas.  Quassia  and  Simaruba  are  the  two  most  important 
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genera  included  in  this  subtype ; but  Simaba  and  Samadera  appear  to  possess 
similar  properties,  although,  from  being  less  known,  they  are  less  esteemed.  An 
excessive  bitterness  is  the  predominant  quality  of  the  Simarubidce,  a bitterness 
pure  and  simple,  yet  extreme,  and  free  both  from  astringency  and  aroma.  They 
contain  neither  gallic  acid  nor  tannin. 

(4036.)  Quassia  commemorates  a negro  named  Quassi,  (or  Coissi ,)  who  dis- 
covered the  febrifuge  powers  of  its  bark,  and  employed  it  with  remarkable  success 
in  the  treatment  of  the  malignant  endemic  fevers  which  prevail  at  Surinam. 
The  medicine  made  use  of  was  for  a long  while  kept  secret,  but  was  at  length 
disclosed  to  Rolander  for  a valuable  consideration.  True  Quassia  is  the  wrood  of 
the  Quassia  amara,  but  a large  proportion  of  that  found  in  the  markets  is  the 
produce  of  Simaruba  (olim  Quassia ) excelsa.  The  amaritude  of  Quassia  is  sup- 
posed to  depend  upon  a substance  called  emphatically  the  bitter  principle ; but  some 
analyses  seem  to  shew  that  a peculiar  body  is  present  in  the  Simarubidae,  differing 
from  that  found  in  other  bitter  plants,  and  which  has  been  hence  called  Quassine. 
Dr.  Palmieri,  who  has  used  Quassine  with  success  in  the  treatment  of  agues, 
says  it  should  be  exhibited  in  double  the  ordinary  dose  of  sulphate  of  quinine. 

(4037.)  Simaruba  officinalis,  W'hich  is  the  bitter  damson,  or  slave  wood,  of 
Jamaica,  with  S.  excelsa,  glauca,  and  versicolor,  are  all  very  bitter  plants,  having 
the  same  properties  as  Quassia,  for  which  they  may  be  substituted,  and  are  re- 
markably like  it  for  the  purity  of  their  bitterness,  containing  neither  tannin  nor 
gallic  acid,  nor  any  astringent  or  aromatic  principle.  So  bitter  indeed  are  thejr, 
that  specimens  are  left  untouched  by  the  Ptini,  in  the  midst  of  other  plants, 
which  are  devoured  by  them.  Infusions  of  Quassia  are  used  to  poison  insects, 
and  a tincture  of  Q.  versicolor  is  found  very  serviceable  in  destroying  the  vermin 
with  which  various  parts  of  the  human  body  are  infested : the  Brazilians  likewise 
consider  it  an  antidote  to  the  bites  of  serpents.  Quassia  is  said  to  be  surreptitiously 
introduced  by  brewers,  instead  of  hops,  into  their  beer.  The  practice  is,  however, 
forbidden  under  severe  penalties,  and  the  beer  made  with  Quassia  is  neither  so 
pleasant,  nor  will  it  keep  so  long,  as  that  which  is  made  with  hops.  Quassia  w'ood 
has  been  used  in  buildings  and  for  making  furniture,  as  w'ell  as  for  burning;  but 
it  is  unfit  for  the  latter  purpose,  as  the  atmosphere  becomes  unpleasantly  bitter 
by  its  smoke,  and  victuals  dressed  by  such  a fire  are  said  by  Labat  to  be  ren- 
dered uneatable. 

(4038.)  Ochnace/e.  Oc/ma,  Gomphia,  and  fVulkera,  which,  with  their  asso- 
ciates, Elvasia  and  Castela,  and  perhaps  Coriaria,  form  the  present  type.  They  are 
trees  or  shrubs,  abounding  with  watery  juices  ; their  stems  and  branches  are  very 
smooth,  leaves  simple,  alternate,  (in  Coriaria  alone  opposite,)  entire  or  toothed, 
penninerved,  and  furnished  at  the  base  with  2 stipules,  which  are  caducous,  or 
sometimes  absent.  The  inflorescence  is  subracemose  or  paniculate,  rarely  soli- 
tary, and  the  pedicels  mostly  jointed  in  the  middle.  The  flowers  are  regular, 
united,  rarely  polygamous  by  abortion,  and  in  general  yellow'.  The  calyx  is 
formed  of  5 sepals,  slightly  connected  at  the  base  or  campanulate,  equal,  per- 
sistent, and  imbricate  in  activation.  The  petals  are  equal,  hypogynous,  4-5 
alternate  with  the  sepals,  or  10,  imbricate  in  estivation,  and  caducous  ; the  torus  is 
turgid  and  discoid,  bearing  the  carpels  arranged  round  the  median  style,  which 
rises  from  the  gynobase.  The  stamens  are  5,  alternate  with  the  petals,  rarely 
8-10,  or  many,  and  exserted  from  the  margin  of  the  disk  : the  filaments  are  free, 
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often  persistent,  the  anthers  innate,  2-celled,  and  dehiscent  internally,  either 
lengthwise  by  chinks,  or  by  terminal  pores  at  the  apex.  The  germen  consists  of 
5-10  carpels,  (equal  in  number  to  the  petals,)  arranged  in  a whorl  on  the  turgid 
disk-like  torus,  (or  gynobase,)  with  their  styles  combined,  and  forming  a central 
straight  thread-like  column,  that  rises  from  the  middle  of  the  disk,  and  is  per- 
sistent: in  Coriaria  the  styles  are  absent : the  stigma  is  capitate,  or  with  as  many 
clefts  as  there  are  carpels;  each  carpel  is  1 -celled,  1-ovuled,  and  the  ovules  are 
erect  or  pendulous. 

The  fruit  consists  of  10-5,  or  by  abortion  fewer  carpels,  which  are  subdrupaceous, 
indehiscent,  and  monospermous,  each  being  articulated  with  the  disk  or  gyno- 
base, which  enlarges  with  their  development.  The  seeds  are  exarillate,  erect,  and 
exalbuminous  in  the  three  first-named  genera,  inverted  and  albuminous  in  the 
following  two,  inverted  and  exalbuminous  in  the  last.  The  embryo  is  straight, 
the  radicle  short,  inferior,  and  therefore  turned  towards  the  hilum,  in  all  except 
Coriaria,  in  which  it  is  superior.  The  cotyledons  foliaceous  in  those  genera  which 
have  albuminous  seeds,  thick  and  fleshy  in  those  which  are  destitute  of  albumen. 

(4039.)  Hence,  differentially  considered,  the  Ochnaccte  are  non-resinous 
Rutince,  with  alternate  stipulate,  rarely  opposite  exstipulate  leaves,  regular 
flowers,  hypogynous  stamens,  whorled  carpella,  with  a central  style  arising  from 
an  enlarged  succulent  torus,  and  solitary  seeds. 

(4040.)  Three  subtypes  are  here  distinguishable,  which,  from  Ochna,  Castela, 
and  Coriaria,  are  called  the  Ochnidee,  Castelidce,  and  Coriarida. 

(4041.)  In  the  Ochnidee,  the  leaves  are  alternate  and  stipulate,  the  parts  of  the 
flowers  have  a quinary  arrangement,  the  seeds  are  erect  and  exalbuminous,  and 
the  cotyledons  are  thick. 

(4042.)  In  the  Castelidce  the  leaves  are  alternate  and  stipulate,  the  parts  of  the 
flowers  have  a quaternary  disposition,  the  seeds  are  inverted,  the  albumen  is 
fleshy,  and  the  cotyledons  foliaceous  ; 

(4043.)  While  in  the  Coriaridce  the  leaves  are  opposite  and  exstipulate,  the 
branches  angled,  the  buds  scaly,  the  parts  of  the  flower  quinary  in  their  arrange- 
ment, the  seeds  pendulous  and  exalbuminous,  and  the  cotyledons  fleshy. 

(4044.)  Ochnidee,  These  are  bitter  plants,  and  some  of  them  are  esteemed  as 
tonics,  such  as  Walkera  serrata,  the  leaves  and  roots  of  which,  when  steeped  or 
boiled  in  milk  or  water,  are  administered  as  a stomachic,  and  are  said  to  remove 
nausea  and  arrest  vomiting.  Gomphia  (olim  Ochna ) hexasperma  has  a corky 
bark ; it  is  also  slightly  astringent,  and  is  hence  found  serviceable  in  Brazil  as  an 
application  to  the  sores  caused  in  cattle  by  the  punctures  of  insects.  G.  Jabotapita 
has  a fruit  which  is  eatable,  but  it  is  rather  too  astringent  to  be  agreeable ; it  like- 
wise affords  a bland  oil,  which  is  fit  for  salads  and  culinary  purposes.  The 
flowers  of  this  plant,  as  well  as  those  of  the  other  species,  are  very  fragrant. 

(4045.)  Castelidce.  Castela  Nicholsoni  is  the  goat-bush  of  Antigua  .'like 
its  associates,  it  is  chiefly  remarkable  for  its  bitterness ; and,  like  them,  it  might 
be  useful  as  a tonic. 

(4046.)  ConiAiiiVcE.  Coriaria,  stands  nlone  in  this  subtype;  for  the  seven 
known  species  the  genus  includes  differ  so  much  from  their  nearest  associates 
ns  to  forbid  their  conjunction  either  with  the  Ochnidee,  to  which  they  are  now 
approached  by  De  Candolle,  or  to  the  Rhamnidce,  to  the  vicinity  of  which  he  once 
referred  them,  and  much  less  to  the  Atripliccs  or  Tcrcbinthacea,  as  hiuted  by 
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Ju.ssieu  and  others.  The  most  immediate  allies  of  the  Coriaridae  seem  to  be  the 
Ochnidte,  from  which  however  they  are  known  by  their  long  linear  sessile  stig- 
mata, angled  branches,  and  scaly  buds.  The  whole  of  this  type  is  related  to  the 
Rntacei e,  along  with  which  they  are  principally  arranged  by  Bartling;  but  they 
are  non-resinous,  and  hence  evidently  form  the  transition  from  the  one  section  to 
the  other. 

(4047.)  The  Coriarice  are  astringent  plants,  and  their  leaves,  especially  those  of 
C.  myrtifolia,  have  been  employed  by  dyers  to  strike  a black  colour  with  the  salts 
of  iron.  Their  succulent  fruits  are,  if  eaten  in  any  quantity,  poisonous.  Sauvages 
witnessed  death  ensue  in  half  an  hour  after  some  were  eaten.  And  Pujada  men- 
tions an  instance  of  fifteen  soldiers  who  were  poisoned  by  them  in  Spain  ; twelve  of 
these  men  recovered,  but  three  died.  Many  other  cases  are  on  record ; and  it  ap- 
pears that  a kind  of  drunkenness  is  at  first  produced,  which  lasts  for  about  half  an 
hour  ; the  face  then  becomes  pale  and  livid,  the  speech  is  lost ; there  is  foaming  at 
the  mouth,  spasms  of  the  muscles  of  the  jaws,  and  horrible  convulsions  of  the  whole 
frame,  death  ensuing  in  about  seventeen  hours.  The.  leaves  and  young  twigs 
possess  the  same  deleterious  properties  as  the  fruit,  and  when  animals  browse  on 
them  they  are  seized  with  intoxication  attended  by  vertigo,  and,  if  much  has  been 
eaten,  by  death.  Accidents  have  happened  in  France  from  the  leaves  of  this  plant 
having  been  fraudulently  substituted  for  senna,  and  administered  to  the  sick  instead 
of  that  drug.  Guibourt  and  Dublance  detected  this  iniquitous  fraud,  their  atten- 
tion having  been  directed  to  the  circumstance  of  untoward  symptoms  following  the 
exhibition  of  what  was  believed  to  be  senna.  One  of  the  cases  on  record  is  that  of 
a man  who  was  seized  at  Hazebrouk  with  tetanus,  after  taking  a small  quantity  in- 
stead of  senna,  and  who  died  in  four  hours  ; the  remains  of  the  dose  w'ere  given  to  a 
dog,  which  was  killed  by  it  in  ten  minutes.  M.  Fee  has  furthermore  stated,  that 
when  he  visited  the  drug-warehouses  at  Lisle,  Turcoing,  Menin,  and  their 
vicinities,  in  1828,  he  found  the  senna  almost  universally  adulterated  with  the 
leaves  of  the  Coriaria  myrtifolia,  called  in  France  Redon  or  Redout.  The  detec- 
tion of  such  frauds  is  however  easy,  as  the  leaves  of  the  Redout  differ  in  their 
venation  from  those  of  the  sennas,  the  basal  costules  being  very  long,  divergent, 
and  forming  an  extended  intro-marginal  line,  instead  of  being  equal  with  the  other 
ribs.  The  leaves  are  also  pointed,  which  they  are  not  in  the  best  senna  ( Cassia 
obovata),  but  this  will  not  distinguish  them  from  C.  acutifolia,  although  to  a prac- 
tised eye  the  difference  in  form  is  obvious,  and  the  venation  alone  is  a sufficient 
guide. 


ACERINAJ. 

(4048.)  This  section,  to  which  the  Maple  gives  a common  name,  includes 
five  types,  or  minor  groups  of  genera,  which,  from  Sapindus , /Esenins,  Acer, 
Malpighia,  Hippocratea,  and  Brexia,  have  been  called  the  Sapindacetc,  JEsculacece, 
Aceracete,  Malpighiaceee,  Hippocrateacee,  and  Brexiacea. 

(4049.)  Selecting  the  chief  general  characters,  the  AcerintE  may  be  collectively 
considered  as  non-resinous  Rhaadosce,  with  impunctate  leaves,  imbricate  sepals, 
hypogynous  petals  and  disk;  definite,  rarely  indefinite  stamens,  carpels  2 or  more, 
subconnate  or  coherent,  and  seeds  exarillate,  and  mostly  without  albumen. 

(4050.)  The  non-resinous  juices  of  the  Ochnacecc  would  seem  to  indicate  this 
as  their  proper  location  instead  of  the  preceding  section ; but,  as  their  general 
affinities  are  far  from  being  definitively  settled,  it  has  been  thought  better  to  asso- 
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ciate  them  with  the  Rutinei e,  near  which,  by  De  Candolle  and  others,  they  are 
most  commonly  arranged  ; and  thus,  although  not  blended  with  the  Acerinee,  they 
are  on  the  confines  of  the  section,  and  form  the  transition  from  the  foregoing  to 
the  present  group ; a connexion  which  is  again  strengthened  by  the  pellucido- 
punctate  leaves  of  the  Sapindacece. 


Pavia  rubra.  Cutting,  to  shew  compound,  petiolate,  exstipulate 
leaves  racemose  inflorescence,  campanulate  calyx,  and  irregular  corolla. 

b.  Acer  Pseudoplatanus.  Cutting,  to  shew  the  lobed  leaves  and  race- 

mose inflorescence,  (a)  A flower  isolated.  (l>)  Ditto,  with  the  calyx 
and  corolla  removed,  to  shew  the  hypogynous  disk,  one  stamen,  and  the 
winged  carpels.  (c)  The  fruit,  with  one  cell  of  the  samara  opened  to 

shew  the  seed.  ( d ) Another  section,  in  which  the  seed  has  been  cut, 

to  shew  the  situation  of  the  embryo.  (e)  A seed  detached. 

c.  Hippocratea  scundens.  Cutting,  to  shew  leaves  and  inflorescence. 

(«)  Entire  flower.  (6)  Section  of  the  same.  (c)  A seed. 

(4051.)  Sapindace*.  Dodoncea,  Sapindus,  Paullinia,  and  their  typical  allies, 
are  trees  or  shrubs,  rarely  herbaceous  plants,  with  erect  or  climbing  stems,  with 
alternate,  often  compound  leaves,  either  stipulate  or  exstipulate,  and  frequently 
furnished  with  pellucid  lines  and  dots,  thus  resembling  the  Rutim e,  especially 
when  dried.  The  inflorescence- is  racemose  or  paniculate,  the  flowers  united,  or 
dithalamous  by  abortion,  often  inconspicuous,  white  or  rose-coloured,  rarely  yel- 
low, and  the  peduncles  sometimes  converted  into  tendrils. 

The  calyx  consists  of  4-5  sepals,  either  discrete  or  slightly  coherent  at  the  base, 
equal  and  imbricate  in  aestivation.  The  petals  are  usually  the  same  in  number  ns 
the  sepals,  but  sometimes  one  is  abortive,  and  occasionally,  as  in  Dodoutea, 
Stadmannia,  and  Amirola , they  are  altogether  wanting.  In  general  they  are 
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furnished  with  a petaloid  scale,  or  bear  a villous  or  glandular  nectary,  but  they 
are  sometimes  naked.  The  torus  forms  an  annular  bypogynous  or  subperigvnous 
disk,  which  is  glandular.  The  stamens  definite  (8-10,  rarely  less  or  more), 
usually'  twice  the  number  of  the  sepals,  and  exserted  either  from  the  receptacle  or 
the  disk : the  filaments  are  free  or  very  slightly  connate,  the  anthers  2-celled, 
incumbent,  and  dehiscent  introrsely  by  chinks.  The  germen  is  free,  subrotund, 
formed  of  3 (rarely  2)  carpels,  more  or  less  connate  or  distinct.  The  ovules 
definite,  collateral,  and  ascending  when  solitary,  except  in  Hypelate  ; when  the 
cells  are  2-o\uled,  the  upper  ovule  is  erect,  and  the  lower  suspended;  the  styles 
are  more  or  less  discrete  or  connate,  and  the  stigmata  simple. 

The  fruit  is  drupaceous  or  capsular,  3-celled,  or  by  abortion  2-1-celled.  The 
locules  in  general  monospermous,  the  seeds  attached  to  the  axis,  i.  e.  to  the  in- 
ternal angles  of  each  cell,  exalbuminous,  and  usually  arillate.  The  embryo  is 
generally  curved  or  spirally  convolute,  seldom  straight ; the  radicle  pointing  to- 
wards the  hilum,  the  cotyledons  thick,  incumbent,  and  the  plumula  2-leaved. 

(4052.)  Hence,  differentially  considered,  the  Sapindacete  are  a-  or  poly-petalous 
Acerinte,  with  unsymmetrical  flowers,  usually  having  villous  or  glandular  nec- 
taries, irregular  stamens,  3 or  2 concrete  carpels,  axial  placentae,  and  definite 
exalbuminous  seeds. 

(4053.)  Three  subtypes  are  distinguished  by  De  Candolle,  which,  from  the 
three  normal  genera  already  named,  have  been  called  the  Dodonidte,  Sapindidte, 
and  Paullinidtt. 

(4054.)  In  the  Dodonidte  the  petals  bear  scale-like  nectaries,  the  ovary  is  2-3- 
celled,  and  the  cells  2-ovuled ; the  pericarp  vesicular  or  samaroid,  and  the  embryo 
spirolobous. 

(4055.)  The  Sapindidte  are  non-scandent  trees  or  shrubs,  having  petals  with 
glandular  or  bearded  nectaries,  rarely  none,  the  ovary  2-3-celled,  and  the  cells 
1 -seeded. 

(4056.)  The  Paullinidte  are  twining  shrubs  or  herbs  furnished  with  tendrils, 
the  petals  having  nectareous  appendages,  the  ovary  3-celled,  and  the  seeds  solitary. 

(4057.)  As  already  noticed  on  several  occasions  with  regard  to  other  vegetables, 
the  Sapindacete  differ  in  their  properties  according  to  the  parts  of  the  plants  em- 
ployed,  the  leaves,  branches,  and  other  organs  containing  crude  or  only  half- 
elaborated  sap,  being  deleterious,  while  the  fruit  and  seeds  are  eatable  and  whole- 
some. 

(40o8.)  Dodonidje.  The  twigs  and  leaves  of  Magontea  glabrata  and  pubes- 
cens,  the  Pao  de  Tinguy  of  Brazil,  are  narcotic,  and  are  employed  to  stupify  fish, 
as  well  as  to  make  sedative  lotions  to  apply  to  insect-stings  and  irritable  sores. 

(4059.)  The  leaves  and  young  shoots  of  Dodomea  viscosa  have  an  acid  taste, 
and  hence  the  shrub  is  known  in  Jamaica  under  the  name  of  switch-sorrel ; and 
a decoction  of  the  wood  of  D.  angustifolia  is  commended  as  an  aperient  and  febri- 
fuge. It  has  the  odour  of  reinette  apples,  and  is  called  the  sand-olive  in  India. 

1 he  wood  of  Eustathes  sylvestris  is  hard  and  durable,  and  is  much  employed 
for  building  in  Cochin-china. 

(4060.)  Sapindidte.  The  Litchi  and  Longan,  which  are  very  common  and 
favorite  fruits  in  China,  are  two  species  of  a genus  which  has  been  called 
Euphoria,  Dimocarpus,  and  Nephelium,  by  different  botanists;  the  latter  is,  how- 
ever, the  preferable  name.  These  fruits  are  sweet  with  a subacid  flavour,  and, 
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even  when  dried  and  brought  to  this  country,  they  have  a very  pleasant  taste,  but 
when  fresh  they  are  said  to  be  delicious.  The  trees  will  not  bear  either  t e ea 
or  cold  of  the  southern  or  northern  parts  of  China,  but  are  chiefly  grown  in  e 
provinces  of  Fo-ki-en,  Quan-tong,  and  Quan-si ; whence  the  fruit  is  transport*! 
to  other  parts  of  that  vast  empire:  but  the  flavour  is  much  deteriorated  by  packing 
and  carriage.  Hence,  to  provide  the  emperor  with  this  dainty  in  pertec  ion, 
entire  trees  are  conveyed  by  water  from  Quan-tong  to  Pekin  at  an  enormous 
expense;  one  proof  out  of  many  which  might  be  given  of  the  more  than  regal 
magnificence  with  with  the  emperor  is  served,  and  the  estimation  in  which  this 

lr' Other*1  spiles  of  Nephelium  bear  esculent  fruits,  but  they  are  less  agreeable 

than  the  preceding.  , . f 

(4061.)  Melicocca  bijuga,  trijuga,  and  oliveformis,  are  the  honey-beme 

the  East  and  West  Indies ; they  are  of  a dark  colour,  almost  black,  but  very  sweet 

"'’f/oSTThe  Akee,  which  from  its  grateful  flavour  is  much  esteemed  both  in 
Guinea  and  the  West  Indies,  is  the  fruit  of  Blighia  sapida.  The  fleshy  carpels  o 
Erioglossum  edule  are  eaten  in  Japan,  and  that  of  Schmideha  eduhs  in  Braz  j 
where  it  is  called  Fruta  de  Pardo.  The  fruit  of  S.  serrata  is  also  edible  but 
that  of  S.  Cobbe,  a native  of  Ceylon,  is  said  to  be  poisonous.  The  fruit  the 

former  is  astringent,  and  is  employed  on  the  Coromandel  Coast  in  ‘ 

dysentery  ; and  the  leaves  of  S.  Cochin-chinensis  are  used,  where  the  shrub  Orows 

indigenously,  as  cataplasms. 

(4063.)  Sapindus  is  a contraction  of  Sapo-Indicus,  the  old  name  • P ' 
varia  the  soap-berry,  so  called  from  the  detergent  properties  of  its  fruit,  the  outer 

v?,  lie.  b«e  ». , — , ».P , «.i, 

freely  with  water,  and,  according  to  Browne,  will  cleanse  more  linen  than  sixty 
times  its  weight  of  soap.  It  is,  however,  acrid  and  corrosive,  and  li  much  care  , 
not  taken  the  clothes  are  injured  and  the  skin  excoriated  The  seeds  are  hard, 
and  were  once  mounted  in  gold  and  silver,  and  worn  in  this  country  as  buttons, 
and  are  still  used  as  such  and  for  beads  by  the  Spaniards.  The  bruised  leaves 
twigs,  and  fruit,  when  steeped  in  water,  will  intoxicate  and  poison  fish,  for  vih.ch 
purpose  the  plant  is  often  cast  into  ponds,  streams,  or  creeks.  The  fruit  of  S. 
Rarak  is  said  to  form  an  equally  good  substitute  for  soap  as  the  S.  saponarm ; and, 
notwithstanding  the  causticity  of  the  preceding  species,  the  fleshy  fruit  of  S escu- 
lents, the  Pittombera  of  Brazil,  is  eatable  and  wholesome,  and  that  of  S. 

Mukorossi  is  innocuous,  though  very  bitter. 

(4064.)  Pa  ullinidje.  Some  species  of  Paullinia  are  affirmed  to  be  poisonous, 
while  others  afford  eatable  fruits  and  medicinal  barks.  Thus  the  arillus 
which  surrounds  the  seeds  of  P.  subrotunda  is  esculent  and  wholesome;  the  bark 
of  P Africana,  in  decoction  and  powder,  is  used  as  an  astringent;  that  of  P. 
Asiatica  is  esteemed  as  a febrifuge  ; it  is  a bitter  pungent  aromatic  : the  seeds  oi 
the  P.  Cupana,  when  infused  and  mixed  with  cassava,  and  allowed  to  enter  into 
the  putrefactive  fermentation,  form  a favorite  drink  with  the  Orinoco  Indians ; 
and  p.  Mexicam  is  said  to  possess  properties  similar  to  sarsaparilla;  while,  on 
the  contrary,  the  seeds  of  P.pinnatu  and  other  species  are  stupifymg,  and  are 
used  in  the  Antilles  to  intoxicate  and  capture  fish;  and  De  Candolle  and  St. 
Hilaire  state  that  the  Lecheguana  honey  owes  its  poisonous  quality  to  the  bees 
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resorting  to  the  flowers  of  the  P.  Australis.  The  fruit  of  Serjania  triternata, 
the  supple-jack,  is  likewise  intoxicating;  and  that  of  S.  lethalis  a deadly 
poison. 

(4065.)  The  Cardiosperma  are  astringent  plants.  C.  Halicacaban  is  the  Pots 
de  Merveille  of  the  Antilles,  where  it  enjoys  a high,  but  it  is  to  be  feared  a little 
merited  reputation  for  miraculous  lithontriptic  powers.  The  root  is  mucilaginous, 
and  has  a nauseous  slightly  bitter  taste ; and  it  is  said  in  decoction  to  be  a service- 
able laxative  as  well  as  an  emollient. 

(4066.)  A5sculace.e.  AUsculus,  Pavia,  and  Rhizobolus  or  Caryocav , which, 
together,  form  this  small  group,  are  trees  or  shrubs,  with  opposite,  palmate,  petio- 
late  leaves,  destitute  of  stipules.  The  inflorescence  is  terminal,  racemose,  or 
subpaniculate ; the  pedicels  in  one  subtype  ( Hippocastanidee ) articulated  with  the 
peduncle  ; and  in  the  other  ( Rhizobolidce ) ebracteate.  The  flowers  are  united, 
rarely  by  abortion  polygamous,  and  more  or  less  irregular. 

The  calyx  consists  of  5 sepals  more  or  less  combined,  sometimes  campanulate, 
and  imbricate  in  estivation.  The  petals  5,  or  by  abortion  4,  unequal  and  alternate 
in  the  exsertion  with  the  sepals.  The  stamens,  definite  in  Hippocastanidee,  inde- 
finite in  Rhizobolidce,  are  exserted  from  an  hypogynous  disk.  The  filaments  are 
free  or  very  slightly  connate,  the  anthers  oblong  or  subrotund,  2-celled,  and 
bursting  lengthwise  by  chinks.  The  germen  is  free,  formed  of  3 or  4 connate 
carpels”  hence  4-celled,  and  the  cells  1-2-ovuled;  the  styles  connate  or  distinct, 
and  the  stigmata  simple. 

The  fruit  is  coriaceous,  formed  of  3-4  connate  carpels,  4-3  or  by  abortion  2-1- 
celled,  and  1-  or  4-seeded.  The  seeds  are  large  and  exalbuminous,  the  cotyledons 
being  small  and  the  radicle  large  in  the  Rhizobolidce,  while  in  the  Hippocastanidee 
the  radicle  is  small,  and  the  cotyledons  very  large  and  conferruminate.  [§4050,  a.] 

(4067.)  Hence,  selecting  the  chief  differential  characters,  the  JEsculacecz,  col- 
lectively considered,  are  arboreous  Acerinae,  with  digitate  leaves  destitute  of 
stipules,  irregular  flowers,  simple  naked  petals,  connate  carpels,  exalbuminous 
seeds,  and  large  embryos. 

(4068.)  The  difference  of  structure  observable  in  the  three  included  genera 
have  led  to  their  separation  into  two  subordinate  groups,  called  respectively  the 
Rhizobolidce  and  Hippocastanidee. 

(4069.)  In  the  Rhizobolidce  the  stamens  are  indefinite,  the  filaments  connate, 
the  anthers  roundish,  the  germen  4-celled  and  4-ovuled,  each  carpel  becoming  a 
hard  indehiscent  nut,  the  seeds  kidney-shaped  with  a spongy  dilated  funicle,  and 
the  cotyledons  small  and  lying  in  a furrow  of  the  radicle,  which  is  very  large. 

(4070.)  In  the  Hippocastanidee  the  stamens  are  definite,  the  filaments  free,  the 
anthers  oblong,  the  germen  3-celled,  the  fruit  coriaceous,  1-2-3-celied,  1-2-3- 
seeded,  the  seeds  roundish,  with  a large  hilum,  curved  smaller  radicle,  and  very 
large  fleshy  conferruminate  cotyledons. 

(4071.)  Riiizobolid je.  Rhizobolus  or  Caryocar  nuciferum  yields  the  Saourj 
nuts,  which  have  a very  rich  oily  taste,  and  are  much  esteemed  as  a dessert.  They 
are  commonly  to  be  met  with  in- the  London  markets  under  the  corrupted  name  of 
Siiwurru  or  Suwarrow  nuts.  The  fruit  of  C.  glabrum  is  also  eatable,  and  the 
nuts  of  C.  amygdaliferum  taste  like  almonds.  C.  (or  Pekea')  butyrosum  is  the 
butter-nut ; its  seeds  abound  more  than  any  of  the  other  species  in  oil,  which  is 
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said  to  be  equal  to  that  procured  from  the  olive.  The  kernels  of  C.  tomentosum 
are  less  buttery,  but  more  pleasant  as  food,  and  more  easily  digestible  than  the 
preceding. 

(4072.)  Hippocastanidm.  The  different  species  of  JEscu.lus  and  Pavia  are 
commonly  known  under  the  name  of  horse-chesnuts,  reference  being  obviously  made 
to  the  external  resemblance  the  fruit  bears  to  that  of  the  Castanece,  and  the  very  bitter 
astringent  taste,  which  renders  it  unfit  for  human  food.  The  seeds  are  large,  and 
abound  in  farinaceous  matter;  hence  they  are  very  nutritious,  and  some  animals,  such 
as  horses,  are  said  to  devour  them  greedily ; others,  such  as  sheep,  goats,  and  deer, 
will  also  eat  them,  but  for  these  latter  they  are  generally  steeped  in  lime-water  to 
lessen  their  bitterness  and  acridity.  If  allowed  to  germinate  they  become  sweet- 
ish, and  then  they  will  serve  to  fatten  pigs  and  rabbits,  and  as  fodder  for  cows. 
Their  natural  causticity  renders  them  detergent,  like  others  of  their  allies,  and 
they  have  been  used  as  a substitute  for  soap.  A patent  was  taken  out  towards 
the  close  of  the  last  century  for  the  separation  of  starch  from  these  seeds  for 
domestic  purposes,  by  which  the  consumption  of  much  esculent  grain  might  be 
avoided.  The  bark  of  the  horse-chesnut  is  bitter  and  astringent,  and  has  long 
been  esteemed  as  a febrifuge.  Zannichelli,  and  other  continental  writers,  have 
even  affirmed  that  in  efficacy  it  is  superior  to  cinchona,  and  their  hyperbole  has 
probably  tended  to  consign  it  to  unmerited  neglect.  During  the  war,  when  our 
supremacy  at  sea  cut  off  the  supplies  of  Peruvian  bark  from  France,  the  bark  of 
this  tree  entered  into  the  composition  of  the  numerous  factitious  cinchonas 
which  were  substituted  for  the  genuine  drug.  It  also  yields  a yellow  colour,  and 
has  been  used  in  dyeing. 

(4073.)  The  horse-chesnut,  though  very  common  in  this  country  now,  was 
unknown  in  Europe  three  centuries  ago.  Parkinson  says,  “ our  Christian  world 
had  first  the  knowledge  of  it  from  Constantinople;’’  and,  as  an  evidence  of  its 
rarity,  Clusius  states  that  there  was  in  his  time  but  one  tree  at  Vienna,  and  that 
too  young  to  bear  fruit.  Parkinson,  above  referred  to,  classes  it  along  with  the 
walnut  and  mulberry  as  an  orchard-tree ; and  how  little  he  knew  about  its  pro- 
perties may  be  surmised  from  his  saying  that  it  is  not  only  greater  and  of  more 
pleasant  aspect  for  its  fair  leaves,  but  also  of  as  good  use  for  its  fruit,  which  is  of  a 
sweetish  taste,  roasted  and  eaten,  as  the  ordinary  sorts.  Its  wood  is  light,  and  of 
no  great  value  as  timber ; but  the  common  one  is  a noble  tree  of  rapid  growth, 
and  all  the  species  are  ornamental. 

(4074.)  Aceraceae.  Aon-  and  Negundium,  to  which  this  group  is  now  re- 
duced by  the  segregation  of  various  genera  to  form  the  contingent  types,  are  trees 
with  nodose  branches,  and  in  general  saccharine  juices,  opposite,  simple  (rarely,  as 
in  Negundium,  compound)  leaves,  petiolate,  but  destitute  of  stipules. 

The  inflorescence  is  axillary,  the  pedicels  exarticulate,  and  furnished  with 
minute  caducous  bracteae,  and  the  flowers  regular,  small,  and  either  monoecious, 
dioecious,  or  polygamous,  not  simply  monothalamous. 

The  calyx  is  free,  deciduous,  5-4,  rarely  ti-9  cleft,  often  coloured,  and  imbri- 
cate in  aestivation.  The  corolla  (rarely  absent)  is  formed  of  as  many  shortly 
unguiculate  petals  as  there  are  lobes  in  the  calyx,  which  they  agree  with  in  colour. 
The  torus  is  hypogynous,  discoid,  fleshj',  not  adhering  to  the  calyx,  and  bearing 
the  stamens,  the  petals  being  exserted  round  it.  The  stamens  are  definite, 


ACE  RACE.® MALPIGHI  ACE®. 


893 


usually  8,  rarely  5 or  12;  the  filaments  free,  the  anthers  oblong,  sub-incumbent, 
2-celled,  and  dehiscent  introrsely  by  longitudinal  chinks.  The  germen  is  formed 
of  2 connate  carpels,  each  being  1-2-ovuled,  the  styles  connate,  and  the  stigmata 
simple. 

The  fruit  is  a samara,  or  indehiscent  winged  capsule,  consisting  of  2,  rarely  3 
connate  carpels,  each  being  1-celled,  and  the  cells  1-2-seeded;  the  seeds  are 
erect,  exalbuminous,  and  exarillate,  but  with  a subcarneous  testa  or  rather  meso- 
derm. The  embryo  is  curved  or  convolute,  the  cotyledons  leafy  and  irregularly 
wrinkled,  and  the  radicle  roundish  and  inferior.  [§  40.50,  b.] 

(4075.)  Hence,  differentially  considered,  the  Aceracee.  area-  or  apo-petalous 
Aceri/u e,  with  simple  lobed,  rarely  pinnate  leaves,  regular  separated  flowers, 
definite  stamens,  a 2-celled  samara ; exalbuminous,  definite  erect  seeds,  and 
wrinkled  foliaceous  accumbent  cotyledons. 

(4076.)  The  Maples  are  famed  for  the  levity,  hardness,  and  durability  of 
their  wood,  which  is  likewise  beautifully  variegated.  Acer  campestrc  was  once 
much  employed  in  making  pikes  and  lances,  and  lately  in  the  manufacture 
of  gun-stocks  and  musical  instruments.  It  is  also  used  by  turners  for  making 
bowls  and  trenchers;  and  the  old  knotted  parts,  which  are  full  of  knurls, 
are  much  valued  for  their  beauty,  and  sought  after  by  cabinet-makers  for 
inlaying.  A.  Pseudoplatanus  is  the  sycamore  or  mock-plane,  so  called  from 
its  resemblance  to  the  plane,  which  it  almost  equals  in  beauty,  and  is  one  of  the 
best  trees  for  maritime  plantations,  as  it  enjoys  the  wind  and  the  spray,  and  will 
protect  other  kinds.  Its  wood  being  soft,  is  chiefly  used  for  saddle-trees  and 
plough-timber.  Its  sap  contains  a considerable  quantity  of  saccharine  matter,  as 
indeed  does  that  of  most  of  the  other  species  ; this  sweet  juice,  when  collected 
by  wounding  the  trees,  and  evaporated,  affords  an  excellent  sugar.  The  sap  of  A. 
saccharinum  is  very  rich  in  saccharine  matter;  and  in  the  continental  parts  of 
America,  especially  the  Northern  States,  large  quantities  of  sugar  are  procured 
from  this  plant,  as  well  as  from  A.  rubrum  and  Negundo  fraxineum : the  former 
is  the  swamp-maple  of  Canada ; it  affords  a good  and  serviceable  timber,  and  its 
bark  is  used  as  a blue  dye,  and  also  in  the  manufacture  of  ink. 

(4077.)  Malpighiaceje.  The  genera  included  in  this  type  are  small  trees  or 
shrubs,  with  opposite  or  alternate  simple  leaves,  in  general  furnished  with  stipules, 
and  impunctate. 

The  inflorescence  is  axillary  or  terminal,  solitary  or  aggregate,  often  racemose, 
the  pedicels  bracteate,  and  sometimes  articulated,  and  the  flowers  regular  and 
united. 

The  calyx  is  formed  of  5 sepals,  slightly  connate  by  their  ungues,  imbricate  in 
aestivation,  often  glandular,  and  persistent.  The  corolla  is  pentapetulous,  rarely 
abortive,  the  petals  free  and  hypogynous  in  their  exsertion.  The  torus  is  either 
obsolete,  as  in  Erythroxylida,  or  discoid,  as  in  Malpighidx.  The  stamens  are 
definite  (10,  seldom  less),  the  filaments  free  or  connate,  the  anthers  innate,  erect, 
roundish,  2-celled,  and  dehiscent  lengthwise  by  chinks.  The  germen  is  formed 
of  3 connate  carpels,  1 or  3-celled,  the  ovules  solitary  and  pendulous,  the  styles 
distinct  or  connate,  and  the  stigmata  somewhat  capitate. 

The  fruit  is  dry  or  succulent,  3-lobed  and  3-celled,  or  by  abortion  2 or  1-celled; 
the  seeds  solitary,  exarillate,  erect  or  pendulous,  with  or  without  albumen ; the 
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embryo  straight  or  curved,  the  radicle  superior,  the  cotyledons  fleshy  or  foliaceous, 
and  the  plumula  very  small. 

(4078.)  Hence,  differentially  considered,  the  Malpighiacea;  are  a-  or  apo- 
petalous  Acerina,  with  simple  leaves,  symmetrical  flowers,  persistent  sepals, 
definite  stamens,  connate  carpels,  and  solitary  ovules. 

(4079.)  The  Malpighiacea  are  distinguishable  into  two  subtypes,  called,  from 
Erythroxylon  and  Malpighia,  the  Erythroxylidm  and  Malpighida , which  Ivunth 
elevates  to  the  rank  of  independent  orders  ; but,  as  Dr.  Brown  observes,  they  are 
very  near  akin,  indeed  so  near,  that  their  separation  more  than  as  subtypes  seems 
scarcely  justifiable. 

(4080.)  The  Erythroxylide  have  dilated  nectariferous  petals,  no  disk,  the  fila- 
ments united  to  form  a cup,  the  stigmata  sessile,  the  fruit  drupaceous  and  1-celled 
by  abortion,  and  the  albumen  corneous  ; 

(4081.)  While  the  Malpighida  have  unguiculate  non-appendiculate  petals,  a 
discoid  torus,  free  or  connate  stamens,  developed  styles,  dry  or  baccate  fruit,  and 
exalbuminous  seeds. 

(4082.)  Malpighidjb.  The  genera  here  associated  have  been  by  De  Candolle 
arranged  in  3 subtypical  districts,  called,  from  Banisteria,  Hiptage,  and  Malpighia, 
the  Banisteriece,  Hiptagea,  and  Mulpighiete. 

(4083.)  The  Banisteriece  are  distinguished  by  having  opposite,  rarely  verticil- 
late  or  alternate  leaves,  distinct  styles,  and  dry  indehiscent  fruit,  often  furnished 
with  wing-like  expansions ; 

(4084.)  While  the  Hiptagea.  have  opposite  or  verticillate  leaves,  style  single  or 
connate,  carpels  dry  and  indehiscent,  and  usually  winged  ; 

(4085.)  And  the  Malpighiea  have  opposite  leaves,  distinct  or  connate  styles, 
and  a fleshy  indehiscent  fruit. 

(4086.)  Malpigjiidje.  Of  the  properties  or  uses  of  these  plants  there  is  very 
little  known ; several  of  the  species  have  fragrant  flowers,  and  the  bark  of  some,  as 
Byrsonima  crass/ folia  (or  Moureila)  and  B.  verbascifolia,  are  bitter  and  astrin- 
gent ; that  of  the  latter  is  used  in  decoction  as  a red  dye  as  well  as  a detergent 
lotion,  and  the  former,  under  the  name  of  Savanna-bark,  as  a febrifuge,  and  also 
in  the  manufacture  of  leather.  B.  spicata  is  likewise  used  in  tanning,  and  also 
employed  medicinally  as  an  astringent,  under  the  name  of  dysentery-wood.  The 
fruit  of  the  Malpighiea  is  eatable,  and  is  commonly  known  as  the  Barbadoes- 
cherry : that  of  M.  glabra  is  much  esteemed  in  the  British  West  Indies  and  on 
the  American  Continent.  M.  saccharina  is  the  sugar-plum  of  Sierre  Leone,  and 
is  brought  in  large  quantities  to  the  market  in  Free  Town  ; and  M.  punicifolia, 
the  bark  of  which  is  astringent,  and  the  fruit  when  preserved  delicious,  yields  a 
gum  resembling  gum-arabic.  M.  urens,  setosa,  and  several  other  species,  have 
leaves  thickly  armed  with  stinging  hairs,  resembling  those  of  the  cowhage : its 
fruit  is  insipid,  but  its  bark  is  astringent.  Aspicarpa  urens  is  likewise  a stinging 
plant;  and  the  fruit  of  Bunchosia  Armeniaca  has  been  said  to  be  unwholesome, 
and  by  some  persons  supposed  to  be  poisonous. 

(4087)  Erytiiroxylidae.  Erythroxylon,  ns  its  name  implies,  is  remarkable 
for  the  redness  of  its  wood,  a character  likewise  occurring  in  Byrsonima  verbasci- 
folia of  the  Malpighiacea,  to  which  this  small  group,  containing  only  the  two 
genera  Erythroxylon  and  Scthia,  are  nearly  allied.  They  are,  however,  well 
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distinguished  as  a subtype,  not  only  by  their  peculiar  habit,  but  also,  as  Kunth 
has  pointed  out,  by  their  appendiculate  petals  and  albuminous  seeds. 

(-1088.)  E.  suberosum  has  a corky  bark,  and  its  wood  yields  when  steeped 
a reddish  brown  dye ; in  Brazil  it  is  called  Galhinha-choco  or  Mercurio 
do  campo.  The  genuine  Coca,  which,  when  mixed  with  quicklime  and  the 
ashes  of  Chenopodium  Qainoa,  is  chewed  in  Quito  and  Papayan , as  the  betel-nut 
is  in  other  places,  to  remove  fatigue  and  allay  the  pangs  of  hunger ; it  is  however 
believed  to  be  the  fruit  of  E.  Hondense. 

The  leaves  of  E.  areolatum,  when  steeped  in  oil,  are  used  in  the  East  Indies 
as  an  embrocation ; its  wood  is  flesh-coloured,  and  forms  good  timber : that  of 
E.  hyperici folium  is  the  Bois  d’/mile  or  hois  des  dames  of  the  Mauritius. 

(4089.)  Hippocrateacea:.  Hippocratea,  and  its  six  allied  genera  which  are 
included  in  this  type,  are  scandent  shrubs  or  trees,  with  in  general  smooth  stems, 
opposite,  simple,  subcoriaceous  leaves,  entire  or  toothed,  and  furnished  with  small 
deciduous  stipules.  The  inflorescence  is  axillary,  paniculate,  or  in  fascicles,  and 
the  flowers  small,  regular,  and  united. 

The  calyx  is  formed  of  5 (seldom  4-6)  very  small  sepals,  semi-connate,  and 
persistent.  The  petals  are  equal  to  the  sepals  in  number,  alternate  with  them, 
and  subimbricate  in  .estivation.  The  torus  is  discoid  or  cyathiform,  free  from 
the  calyx,  but  girding  the  ovary,  and  bearing  the  stamens.  The  stamens  are  3 
(rareiy  5-10,)  and  exserted  from  the  disk.  The  filaments  dilated  and  connate 
below,  and  free  above:  the  anthers  1 (seldom  2-4)  celled,  and  dehiscent  trans- 
versely at  the  apex.  The  germen,  concealed  within  the  tube  of  the  connate 
filaments,  is  superior,  discrete,  3-cornered,  formed  of  3 connate  carpels  and 
3-celled:  the  ovules  many,  often  definite  in  each  cell,  affixed  to  the  central  an- 
gular placentae,  biseriate,  collateral,  and  in  pairs.  The  styles  are  3 and  connate, 
and  the  stigmata  connate  or  discrete. 


The  fruit  consists  of  3 dry  or  baccate  carpels,  connate,  or  by  abortion  some- 
times reduced  to  1 or  2,  and  usually  many-seeded.  The  seeds,  being  erect,  geminate 
attached  to  the  axial  placentae,  rarely  solitary  by  abortion,  and  exalbuminous. 
The  embryo  is  straight,  the  radicle  inferior,  the  cotyledons  elliptic-oblong,  and 
somewhat  fleshy.  b 


(4090.)  Hence,  differentially  considered,  the  Hippocrateacece  are  arborescent 
Accnne,  with  opposite  simple  leaves,  very  small  imbricated  sepals,  entire,  ex- 
appendiculate  petals,  staminiferous  disk  girding  the  ovary,  mostly  triandrous 
flovvers,  with  usually  1 -celled  anthers  dehiscing  transversely,  3 connate  carpels, 
indehiscent,  wingless  Iruit,  and  erect  exalbuminous  seeds. 

(4.°9,V  P?"  plantS’  induded  his  Ace, -a  by  Jussieu,  are  distin- 

gmshed  by  their  stipulate  leaves,  1 -celled  anthers,  apterous  fruit,  and  straight  em- 

i th\Z  ZSe7  , ^ the  rfu'nary  disposition  of  the  perianth 

the  re  °‘  8tamensS  this>  however,  would  appear  to  be 

10  or 7 WhUPPrTn  J °T  “ LaCei>edea  the  StamenS  are  in  Trigonia 

10  or  12.  Whence  these  two  genera  have  been  considered  aberrant,  and  termed 
spurious  Hippocruteaceae. 

(4092.)  Hippocratea  comosa  is  the  wood  almond  of  the  Antilles,  and  its  seeds 
a e oily,  sweet,  have  a nutty  flavor,  and  are  esteemed  as  food.  Its  flowers  have  a 
bitter  taste,  and  are  said  to  be  possessed  of  febrifugal  powers.  The  fruits  of 
(alypso  (or  Tonsella,)  Senegalensis,  and  pyriformis,  are  sweet  and  pleasant, 
lie  seeds  ol  C.  salacwidcs  are  said  to  be  albuminous,  as  well  as  those  of  the 
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Trigoniee.  The  pulpy  fruits  of  Johnia  Salacioides,  and  Coromandelliana,  are 
also  esculent. 

(4093.)  Brexiaceje.  Two  small  groups,  the  first  containing  only  the  genus 
Brexia,  and  the  second  Pittosporum,  and  its  allies,  Billardiera,  Bursaria,  and 
Senacia,  although  often  primarily  separated,  are  here  associated  to  form  a com- 
mon type,  and  rarely  subordinately  separated  from  each  other.  They  would 
seem,  however,  to  be  sufficiently  distinguished  when  arranged  as  subtypes  of  a 
common  group  with  which  this  section,  the  last  in  the  descending  suborder,  closes, 
and  they  are  thus  approached  to  the  IlicintE  of  the  Myrtosec,  to  which,  in  several 
particulars,  they  bear  a remarkable  similitude. 

(4094.)  The  Brexiace.®,  collectively  considered,  are  trees  or  shrubs,  with 
alternate  simple  leaves,  and  minute,  deciduous,  or  absent  stipules. 

The  inflorescence  is  terminal  or  axillary,  solitary  or  aggregate ; and  in  Brexia 
sertulate.  The  flowers  are  regular  and  united,  or  sometimes  polygamous  by 
abortion. 

The  calyx  is  inferior,  free,  formed  of  5 sepals,  more  or  less  discrete  or  connate, 
deciduous  in  Pittosporidee,  persistent  in  Brexidce,  and  imbricate  in  aestivation. 
The  petals  are  5,  alternate  with  the  sepals,  free  or  slightly  coherent,  and  like- 
wise imbricate  in  the  bud.  The  stamens  are  5,  bypogynous,  alternate  with  the 
petals,  and  in  Brexia  exserted  from  a narrow  cup-like  disk,  which  in  Pittosporidee 
is  obsolete.  The  filaments  are  free,  or  nearly  so,  the  anthers  innate,  2-celled, 
and  dehiscent  lengthwise  by  chinks.  The  germen  is  free,  formed  of  2-5  connate 
carpels,  with  2-5  cells,  and  the  placentae  axial  and  many-ovuled.  The  styles 
connate,  and  the  stigmata  distinct  or  connate. 

The  fruit  is  dry  or  succulent,  2-6  celled,  with  the  dissepiments  sometimes  in- 
complete, and  the  cells  many-seeded.  The  seeds  in  Brexia  exalbuminous,  with 
two  distinct  teguments;  in  Pittosporidee  usually  covered  with  a glutinous  or  re- 
sinous pulp,  and  furnished  with  a fleshy  albumen.  The  embryo  is  small,  the 
cotyledons  ovate,  obtuse,  and  short;  and  the  radicle  cylindrical. 

(4095.)  Hence,  selecting  the  chief  differential  characters,  the  Brexiace/x  may 
be  defined  as  polypetalous  Acerinee,  with  simple  leaves,  imbricate  sepals,  definite 
bypogynous  stamens,  concrete  carpels,  axial  placentae,  and  many  seeds. 

(4090.)  In  the  subtype  Pittosporidee  the  leaves  are  exstipulate,  the  disk  ob- 
solete, the  fruit  capsular  or  baccate,  2-5  celled,  and  the  seeds  albuminous,  and 
invested  with  a resinous  or  glutinous  pulp. 

(4097.)  While,  in  the  Brexidce,  the  leaves  are  coriaceous,  and  furnished  with 
minute  deciduous  stipules,  the  stamens  exserted  from  a bypogynous  disk,  the  fruit 
drupaceous  and  5-celled,  the  seeds  with  a distinct  double  spermoderm,  and  des- 
titute of  albumen. 

(4098.)  PiTTOsroRin.E.  The  fruit  of  these  plants  is  in  general  esculent,  but 
sometimes  rendered  unpalatable  by  the  resinous  pulp  that  invests  the  seeds. 
Billardiera  is  tiie  apple-berry  of  Van  Diemen’s  Land.  Several  species  of  Pitto- 
sporietn  have  fragrant  flowers;  and  the  barks  of  some,  as  P.  Tobira,  viridi- 
flormn,  and  coriaceuru,  contain  resin.  The  wood  of  Senacia  undulata  is  beau- 
tifully veined,  and  hence  sought  after  for  ornamental  works;  by  the  French 
colonists  in  the  Mauritius,  it  is  called  “ Bens  ele  joli  CoeurP' 

(4099.)  Brexidm.  Of  the  solitary  genus  Brexia , which  forms  this  subtype, 
three  species  only  have  been  as  vet  discovered.  They  are  all  natives  oi  Mada- 
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gascar,  and  their  properties  are  unknown.  Their  fruit  being  drupaceous  is 
probably  esculent;  and  the  young  shoots  exhibit  a resinous  exudation,  which  in 
the  Pittosporidat  is  confined  to  the  covering  of  the  seeds. 

(4100.)  The  general  affinities  of  the  two  small  subtypes  here  associated  in  a 
common  group,  are  not  very  satisfactorily  ascertained ; both  their  union  and  their 
locality  may  admit  discussion.  Achille  Richard  considers  the  Pittosporida  to  be 
connected  in  many  particulars  with  the  Rutinm ; and  De  Candolle  approximates 
them  to  the  Po/i/galacece ; while  by  Bartling  and  others  they  are  in  general 
brought  near  the  Celastrinece,  towards  which,  in  this  returning  suborder  of  the 
scale  proposed  to  be  adopted  in  the  description  of  the  Rosales,  [vide  1009-10-11, 
&c.]  they  necessarily  approach,  and  with  the  Rhamnacece  and  CelastracetE,  to 
which  the  Breiidiz  are  undoubtedly  connected ; a resemblance  in  habit  being 
likewise  shewn  to  exist  between  them  and  the  Myrsinidce  of  the  Syringales, 
another  affinity  is  indicated  between  the  present  and  the  succeeding  order.  The 
figurative  circle  is  thus  completed,  and  for  systematic  distribution  it  is  a conve- 
nient scheme,  even  should  it  prove  to  be  onlyr  a specious  fiction.  With  a tabular 
conspectus  of  the  sections  contained  in  the  three  suborders  of  the  Rosales,  ar- 
ranged according  to  their  affinities  and  analogies,  and  a synoptical  table  of  the 
included  types,  this  department  will  be  therefore  closed. 


(4101.) 
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SYRINGALES. 

(4104.)  In  tracing  the  evolution  of  the  various  organs  of  the 
vegetable  frame  as  characteristic  by  their  progressive  development 
of  the  several  groups  into  which  plants  have  been  systematically 
arranged,  with  reference  to  their  most  obvious  and  important  na- 
tural affinities,  it  has  been  found,  that  besides  the  great  primary 
distinctions  based  upon  the  internal  structure  of  the  stem,  its 
external  form,  and  the  gradual  superaddition  of  foliage,  flowers 
and  fruit,  there  are  certain  subordinate  modifications  of  develop- 
ment which  subordinately  distinguish  the  secondary  and  minor 
groups,  such,  for  example,  as  the  situation  of  the  embryo,  the 
nodes,  and  the  leaf-sheaths  in  the  grasses  and  sedges ; the  inferior 
and  superior  germen  in  the  Palmares ; the  simple  and  divided 
stems  and  leaves  in  the  Pinares,  &c.  &c. 

The  distribution  of  that  very  extensive  group  here  denominated 
Rosares,  the  Exogenas  angiosperma  of  De  Candolle,  which  includes 
almost  the  whole  of  the  Dicotyledons  of  Linneus  and  Jussieu,  has 
been  however  more  questioned,  and  is  more  debateable  than  any 
of  the  others.  The  absence  of  petals,  or  their  presence,  and  when 
present,  their  continued  separation  or  their  union  by  their  edges, 
were  the  distinctive  characters  selected  by  Jussieu,  and  adopted  by 
most  succeeding  writers.  By  some,  however,  they  have  been  re- 
jected, and  the  types,  or  small  natural  orders,  left  without  any 
intermediate  grouping  into  sections,  or  a new  mode  of  demarcation 
introduced.  But  none  of  the  schemes  appear  to  be  more  simple, 
or  on  the  whole  more  practicable  than  the  method  of  J ussieu ; 
which,  although  it  may  need  some  improvement  in  the  detail,  is 
good  in  principle,  and  therefore  seems  rather  to  deserve  revision 
than  neglect. 

(4105.)  The  Apetalous  Rosares  were  included  by  Jussieu  in  his  5th,  6th, 
and  7th  classes.  The  Polypetalous  ones,  in  his  13th,  14th,  and  15th  classes, 
while  the  Syn-or  Monopetalous  Rosares  were  stationed  in  the  intermediate  four, 
from  the  8th  to  the  1 1th  inclusive.  The  same  series  is  followed  by  De  Candolle 
in  his  prodromus  of  the  natural  system  ; hut,  as  apetalous  flowers  more  frequently 
change  into  apopetalous  than  into  synpetalous  ones,  and  ns  the  corolla  becomes 
very  rarely  indeed  abortive  in  synpetalous  plants,  while  in  apopetalous  ones  its 
degeneration  and  absence  is  common,  it  does  seem  that  the  Apopetala?  should 
follow  the  Apetalae,  and  be  followed  by  the  Synpetalae,  towards  which  some  of 
them  verge,  as  in  the  groups  LorantliiniB,  Cucurbit  area,  Crassulacex , Mehacett, 
Ac.,  rather  than  that  those  which  were  falsely  called  1-petnled,  but  which,  in 
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truth,  are  many-petaled,  should  be  interposed  to  break  the  series  in  dicated  by  th 
progressive  grades  of  evolution  and  metamorphosis. 

(4100.)  Modern  physiology  having  shewn  that  the  corolla  of  the  once  called 
NonopetaLc  consists  of  as  many  petals  as  those  of  the  so-  termed  polypetalae,  it 
has  become  necessary  that  words  should  be  changed  to  suit  to  the  change  of 
science ; hence,  as  Apopeta/ous  has  superseded  Polypetalous,  so  Synpetala.  may 
supply  the  place  of  Monopetala.  with  advantage,  as  being  expressive  of  a truth, 
and  not  conveying  a false  impression.  The  great  group,  or  order,  which  contains 
the  synpetalous  plants,  like  those  which  contain  the  a-  and  apopetalous  ones,  may 
also,  like  them,  receive  a common  name  from  a well-known  and  familiar  genus, 
viz.  the  Syringa  or  Lilac,  whence  has  been  derived  the  collective  term  Syrin- 
gales ; a word  which  not  only  indicates  the  general  agreement  of  the  whole  with 
the  Syringa  in  some  general  particulars,  but  also  expresses  the  union  of  the 
petals,  (often  forming  a tube  or  pipe,)  which  is  the  most  common  distinctive 
sign. 

(4107.)  Hence,  differentially  considered,  the  Syringales  are  Synpetalous 
Rosares : the  perianth  is  double,  the  inner  whorl  or  petals  cohere  by  their  edges  so 
as  to  form  a corolla,  apparently  of  one  piece;  and  this  is  in  almost  every  instance 
readily  distinguishable  from  those  types  of  the  Rosales  which  have  petals  occasi- 
onally coherent,  by  the  union  being  complete  and  firm;  for,  in  the  catapetalous 
Aquifoliacece,  and  the  other  Rosales,  with  spurious  synpetalous  corollas,  the 
petals  are  easily  separable  from  each  other.  The  petals,  as  before  observed,  are 
very  rarely  absent  from  the  syringales,  Glaux,  and  a solitary  species  of  Campa- 
nula, being  perhaps  the  only  examples. 

(4108.)  The  natural  associations  included  in  this  order,  although  far  less  nu- 
merous than  those  comprehended  in  the  preceding,  may  nevertheless,  like  that, 
be  conveniently  distributed  into  3 suborders,  distinguished  by  the  bjpogynous, 
perigynous,  or  epigynous  exsertion  of  the  corolla,  and  which  are  equivalent  to 
the  classes  vm  to  xi  of  Jussieu,  called  Hypocorolly,  Pericoroliy,  and  Epicorollv, 
by  Richard,  the  latter  being  subdivided  according  as  the  stamens  are  discrete  or 
connate  by  their  anthers  into  the  Corisanthery  and  Synanthery  of  the  last-named 
author.  Here  they  are  denominated,  Asterosce,  Erica  sec,  and  Primulostc,  from 
Aster,  Erica,  and  Primula,  three  well  known  normal  genera,  upon  the  principles 
of  nomenclature,  already  explained.  Hence 

(4109.)  The  Asterosce  are  epigynous  Syringales,  or  synpetalous  angiospermous 
Exogenae,  with  epigynous  corollae  ; 

(4110.)  The  Ericosce  are  perigynous  Syringales,  or  synpetalous  angiospermous 
Exogenae,  with  perigynous  corollae ; 

(4111.)  And  the  Primulosce  are  hypogynous  Syringales,  or  synpetalous  angio- 
spermous  Exogenae,  with  hypogynous  corolla;. 


ASTEROSJK. 

(4112.)  1 hree  sections  only  are  contained  in  this  suborder,  which,  from  Rubin, 
the  Madder;  J uleriana,  the  Valerian ; and  Aster,  the  Star-wort;  -are  called 
Rubiacina,  I ulerincc,  and  AstcrincE.  these  plants  are  in  various  particulars 
connected  with  the  contingent  groups  ol  the  Rosales;  the  Caprifoliaceae  are  in- 
timately connected  with  the  Loranthace ce  and  Heclcracecc , both  by  their  epigynous 
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structure  and  the  catapetalous  corolla  of  Loranthus ; and  the  affinities  of  the 
Valerinae  with  the  Aralinae,  and  the  Asterinae  with  the  Angelicinae,  are  equally 
obvious,  the  calathus  of  the  one  being  only  a reduction  of  the  umbellate  in- 
florescence of  the  other  ; and  I have  a specimen  of  Crepis,  in  which  the  floscules 
have  become  pedicellate,  and  the  head  has  assumed  the  aspect  of  an  umbellate 
flower. 

RUBIACIN-ffi. 

(411 3*)  The  genera  included  in  this  section  form  three  natural  associations  or 
types,  which,  from  Cuprifolium,  Cinchona,  and  Rubin,  have  been  called  the 
Caprifoliacea,  Cinchonacetz,  and  Rubiace<e.  From  the  latter  of  these  there  has  been 
distinguished  by  Bartling  a small  group,  termed  by  him  Lygosodeacea.  ; but  which 
])e  Candolle  combines  with  other  genera,  and  retains  as  a subdivision  of  his 
Rubiacea,  under  the  name  of  Rxderiee.  [Vide  § 4128,  4151.] 

(4114.)  Collectively  considered,  the  Rubiacintc.  are  epicorollous  Syringales  or 
Asteros.*,  with  nodoso-articulated  stems  and  branches  ; the  stamina  discrete  and 
alternate  with  the  lobes  of  the  corolla,  the  germen  adnate  to  the  calyx,  and 
formed  of  2-8  connate,  1-or  many-ovuled  carpels,  and  the  radicle  in  general  near 
the  hilum. 

(4115.)  Caprifoliaceje.  The  honeysuckle  ( Cuprifolium ,)  and  its  typical 
allies,  are  shrubby  plants,  rarely  either  herbs  or  trees,  with  non-lactescent  juices 
and  simple  opposite  leaves,  mostly  exstipulate,  but  sometimes  furnished  with 


Lonicera  Caprifolium. 

a.  Branch  to  shew  exstipulate  leaves, 
inflorescence,  and  irregular  flowers. 

(a)  Single  flower,  with  the  corolla  laid 
open  to  shew  the  inferior  germen  and  adnate 
calyx,  and  the  stamens  adherent  to  the  tube 
of  the  corolla. 

(b)  Transverse  section  of  the  ovary. 

(<?)  Ditto  of  the  fruit. 

(d)  Fruit  entire. 

(e)  A seed. 

(/)  Section  of  ditto,  to  shew  the  embryo 
included  within  the  albumen. 

(g)  The  embryo  isolated. 

minute,  ciliate,  or  glandlike  stipules.  The  inflorescence  is  terminal  or  axillary, 
and  more  or  less  crowded  in  cymes  or  sertula;  and  the  flowers  ure  regular,  or  very 
slightly  irregular,  and  united. 

The  calyx  consists  ol  5 (rnrely  4)  sepals,  connate  and  adherent  to  the  germen 
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by  its  tube,  with  a tree  5-cleft  limb.  The  corolla,  mostly  regular,  but  sometimes 
irregular,  is  sympetalous,  the  petals  equal  in  number  to  the  sepals,  exserted 
alternately  with  them,  and  imbricate,  or  at  least  not  valvate  in  {estivation.  The 
stamens  are  equal  in  number  to  the  lobes  of  the  corolla,  (one  being  occasionally 
abortive,)  alternate  with  them  in  their  disposition,  exserted  from  the  calyx,  and 
adherent  to  the  corolla.  The  filaments  are  free,  subulate,  sometimes  short,  and 
included,  at  others  long  and  extruded  beyond  its  limb ; the  anthers  are  ovate, 
incumbent,  2-celled,  and  dehiscent  lengthwise  by  chinks.  The  germen  is  adnate 
to  the  calyx,  formed  of  3-4  connate  carpels ; when  young,  3-4  celled,  the  styles 
filiform  or  absent,  and  the  stigmata  connate  or  discrete. 

The  lruit  is  baccate,  indehiscent,  fleshy,  seldom  dry,  crowned  with  the  limb  of 
the  calyx,  plurilocular  or  1-celled  by  the  abortion  of  the  dissepiments.  The  seeds 
are  either  solitary',  in  pairs,  or  many  and  pendulous.  The  spermoderm  is  crusta- 
ceous,  the  albumen  fleshy,  the  embryo  in  the  midst  of  the  albumen,  straight, 
with  a superior  radicle,  and  two  ovato-oblong  cotyledons. 

(41 16.)  Hence,  differentially  considered,  the  Caprifoliacea:  are  fruticose  Rubi- 
ucuub , with  opposite  exstipulate  or  substipulate  leaves  ; a germen  formed  of  2-4 
connate  carpels,  pendulous  seeds,  straight  embryo,  and  fleshy  albumen. 

(•HIT.)  The  genera  here  associated  are  distributable  into  two  subtypes,  called, 
from  Samhucus  and  JLotiiceva , the  Sumbuciduz  and  Loniceridcz* 

(4118.)  In  the  Sambucidaz  the  corolla  is  regular  and  rotate,  seldom  tubular, 
tne  styles  absent,  the  stigmata  3 and  sessile,  the  germen  3-4  celled,  the  ovules 
solitary,  the  inflorescence  cymose,  and  the  leaves  serrate  and  substipulate ; 

(4119.)  While,  in  the  Lonieeridte,  the  corolla  is  more  or  less  tubular,  often 
irregular,  the  style  filiform,  the  stigmata  free  or  connate,  the  berry  2-4  celled, 
with  the  cells  1 or  many-seeded,  and  the  leaves  entire  and  exstipulate. 

(4120.)  Sambucidee.  The  elders  and  their  allies  form,  by  their  inflorescence 
and  the  structure  of  their  flowers,  the  transition  from  the  Umbelliferse  to  the 
present  order.  Sambucus  is  said  to  have  been  so  called  from  Sambuca,  (cra/x/Smc*?,) 
an  ancient  musical  instrument,  perhaps  the  Dulcimer,  which  was  made  of  its  wood. 
The  roots  of  S.  nigra  and  Ebulus  are  cathartic,  especially  those  of  the  latter,  the 
leaves  of  which  are  said  to  be  so  disagreeable  to  mice,  that  they  are  strewed  about 
barns  to  drive  such  intruders  away.  Its  berries  are  also  used  as  a blue  dye. 
S.  nigra,  with  its  black  and  green-fruited  varieties,  S.  racemosa,  the  red-berried, 
and  .S',  lacimata,  the  parsley-leaved  elder,  are  frequent  in  shrubberies  and  in  village 
gardens.  They  are  shewy  plants  when  in  flower  and  fruit,  but  their  foliage 
is  sombre.  The  flowers  of  S.  nigra  are  diaphoretic,  and  in  French  pharmacy 
are  commonly  employed  as  expectorants.  A fragrant  water  is  procured  from 
t em  by  distillation,  and  they  are  also  used  to  flavor  vinegar.  The  French  put 
them  in  layers  between  heaps  of  apples,  or  pack  their  fruit  in  casks  with  elder- 
flowers,  to  communicate  to  them  an  agreeable  odor.  Elderberries  are  said  to 
be  deleterious  to  poultry,  especially  to  the  turkey:  when  fermented  with  spice 
and  sugar,  they  form  a very  inebriating  wine,  much  esteemed  by  many  people, 
and  which,  when  drank  hot,  is  far  from  being  unpleasant.  The  undeveloped 
flower-buds  of  the  elder  make,  when  pickled,  one  of  the  best  substitutes  for  capers. 

1 he  elder  will  grow  on  high  exposed  lands,  and  forms  a good  nurse  for  maritime 
plantations;  but  in  such  localities  it  does  not  bear  much  fruit. 

(4121.)  Viburnum  Tinus  is  the  Luurestine,  and  V.  opulus  the  Guelder-rose 
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or  snow-ball-tree,  both  of  which  are  very  ornamental  shrubs;  the  former  is  espe- 
cially a favorite,  from  its  blossoming  throughout  the  winter.  V.  Lantana  is  the 
way -faring  tree-,  its  berries  are  esculent,  but  not  very  palatable,  and  bird-lime 
may  be  procured  from  its  trunk  and  branches. 

(4122.)  Loniceuidje.  The  honey-suckles  and  their  allies  gradually  recede  in 
their  general  appearance  from  the  Umbelliferce,  and  establish,  through  Hedera  and 
Cornus  of  the  Aralinse,  which  are  intimately  related  to  the  Sumbucidce,  a re- 
lationship with  the  Rubiucea  and  Cinchonacece,  especially  with  the  latter,  which 
they  resemble  even  in  the  form  of  the  corolla,  and  in  their  opposite,  non-verticillate 
leaves. 

The  Loniceridce  are  rather  astringent  than  purgative  plants,  but  some  are  mildly 
cathartic  ; they  are,  however,  less  useful  than  ornamental,  and  are  chiefly  esteemed 
for  the  beauty  and  fragrance  of  their  flowers,  from  which  sweet-smelling  essences 
and  waters  are  drawn  by  the  perfumers.  Goats  are  very  fond  of  their  leaves, 
hence  their  common  name  of  Caprifolia  or  Ciievrcfeuilles.  The  bark  of 
Lonicera  ( ? Loranthus)  corymbosa  is  used  for  dyeing  black,  and  that  of  L.  Tatarica, 
which  is  fibrous,  has  been  wrought  into  various  fabrics.  The  fruits  of  several 
species,  called  Chatncecerasi,  are  said  to  have  emetic  properties ; as  is  also  that  of 
Triosteum  perfoliatum,  if  eaten  in  large  quantities.  The  berries  of  the  latter 
have,  however,  when  dried  and  roasted,  been  used  as  a substitute  for  coffee. 

(4123.)  Symphoria  racemosa  is  the  snowberry  ; it,  as  well  as  S.  glomerata  and 
punicea,  are  pretty  shrubs.  The  roots  of  Diervillia  Tournefortii  are  reputed  to 
be  serviceable  emetics,  and,  with  those  of  Triosteum  perfoliatum,  are  said  to  be 
used  in  North  America  indiscriminately  with  Ipecacuan,  and  often  as  a substitute 
for  it. 

(4124.;  CiNcHONACEiE.  The  Stellatcc.  or  Rubiacece  of  Linneus  and  Jussieu 
having  been  much  enlarged  by  the  discovery  of  many  new  plants,  its  subdivision  has 
been  found  advisable.  De  Candolle  proposes  to  distribute  the  genera  now  known 
to  be  allies  to  the  Madder  into  13  tribes,  several  of  which  are  again  divisible  into 
subtribes.  Bartling  distinguishes  10  subordinate  groups,  and  Sc/ilechtendahl  and 
Chamisso  12,  exclusive  of  the  Ste  Italic  or  Rubiacece,  properly  so  called,  which  are 
included  both  by  De  Candolle  and  Bartling.  But  these,  as  Lindley  observes, 
being  inconspicuous  weeds,  while  the  Cinchonaceae  are  for  the  most  part  noble 
trees  or  shrubs,  have,  from  habit,  as  strong  claims  to  be  separated  from  the 
CinchonacetE  as  that  order  from  Apocyneee  or  Caprifoliacece : and  the  more 
especially  as  their  square  stems  and  verticillate  leaves  afford  very  sufficient  and 
obvious  diagnostic  signs.  The  old  Stellate e or  Rubiacece  are  therefore  now 
esteemed  two  distinct  but  contiguous  types,  or  natural  groups,  the  first  or  largest, 
from  the  Cinchona,  being  called  the  Ciuc/ioiuicetc ; and  the  second,  which  is 
small  and  far  less  important,  as  it  contains  Rubia,  the  former  typical  genus  of 
both,  is  named  the  Rubiaceic. 

(4125.)  The  Cinchonaceje,  collectively  considered,  are  trees,  shrubs,  or 
herbs,  with  roundish  stems  and  branches,  and  simple,  entire,  opposite  leaves,  with 
intrafoliaceous  stipules,  the  stipules  being  sometimes  solitary  or  in  pairs,  and 
free,  and  at  others  connate,  forming  a sheath.  The  inflorescence  is  varied,  but  in 
general  paniculate  ; and  the  flowers  are  regular  and  for  the  most  part  united, 
although  occasionally  separute  by  abortion. 

The  tube  of  the  calyx  is  adherent  to  the  germen,  with  the  limb  epigynous  or  sub- 
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perigynous,  and  4-5  cleft,  sometimes  2-0  cleft,  rarely  obsolete,  and  with  connate 
bractefe  at  its  base.  The  corolla  is  synpetalous,  exserted  from  the  upper  part  of 
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Cinchona  oblongifolia. 

b.  Cutting,  to  shew  opposite  entire  leaves  and 
inflorescence. 

(а)  Flower  cut  open. 

(б)  The  germen,  with  the  adnate  calyx,  style, 
and  stigmata. 

( c ) The  fruit,  formed  of  two  connate  separable 
carpels. 

(i d ) Transverse  section  of  the  fruit  to  shew  the 
seeds. 


the  tube  of  the  calyx,  tubular,  regular,  formed  of  4-5,  rarely  5-8  connate  petals, 
which  are  deciduous  and  valvate,  or  imbricato-contorted  in  aestivation.  The 
stamens  are  equal  in  number  to  the  petals,  united  to  them  by  their  filamerits,  and 
alternate  in  their  exsertion.  The  filaments  are  free  and  equal,  the  anthers  2- 
celled,  incumbent,  and  introrse,  and  dehiscent  longitudinally  by  valves ; the 
pollen  is  elliptical.  The  germen  is  inferior,  surmounted  by  an  epigynous  disk, 
formed  of  2,  rarely  4-6  connate  carpels,  and  is  hence  2-  (seldom  more)  celled, 
or  unilocular  by  abortion,  as  in  Opercularia.  The  ovules  many  or  few,  erect  or 
ascending,  and  attached  to  a central  placenta.  The  styles  connate,  sometimes 
half  discrete,  and  the  stigmata  usually  simple,  but  sometimes  divided. 

The  fruit  is  capsular,  baccate,  or  drupaceous,  inferior,  and  mostly  indehiscent ; 
2 or  many-celled,  rarely  unilocular,  and  the  cells  1-2  or  many’-seeded,  when  defi- 
nite erect  or  ascending,  when  indefinite  mostly  horizontal  ; the  albumen  is 
large,  fleshy,  or  horny,  the  embry'o  small,  straight,  or  slightly  curved,  and  included 
within  the  albumen ; the  radicle  round  and  turned  towards  the  hilum,  and  the 
cotyledons  thin  and  foliaceous. 

(4126.)  Hence,  differentially  considered,  the  Cinchonacea.  are  epicorollous 
Synn gales  or  Rubiacintz , with  opposite  entire  leaves,  intrafoliaceous  stipules,  a 
regular  corolla,  connate  carpels,  and  fleshy  or  corneous  albumen. 

(4127.)  The  numerous  genera  included  in  these  important  types  imperatively 
demand  subordinate  distribution.  The  schemes  hitherto  proposed  are  far  from 
being  satisfactory ; but,  as  that  followed  by  De  Candolle  seems  on  the  whole  the 
best,  it  is  here  introduced  with  some  slight  modifications,  rendered  necessary  by 
the  exclusion  of  his  Stellatee,  which  form  the  true  Ruhiacecc  hereafter  to  be 
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described.  The  twelve  subtypes  included  in  this  type  may  be  collected  into  two 
primary  divisions,  the  first  containing  five  groups,  in  which  the  cells  of  the  fruit 
are  polyspermous ; and  the  second,  the  remaining  seven  subtypes,  in  which  the 
locules  are  1,  or  very  rarely  2-seeded.  The  arrangement  and  distinctive  charac- 
ters of  these  subordinate  groups  may  be  perhaps  most  conveniently  shewn  by 
reference  to  a tabular  conspectus. 

(4128.)  Division  I. — Fruit  with  Polyspermous  Locules. 

CinchoniDjE.  Fruit  capsular,  2-celled,  seeds  winged,  albumen  fleshy. 
Nauclees.  Flowers  capitate  and  sessile  on  a globose  receptacle. 
Cinchonece.  Flowers  distinct  and  pedicellate. 

Gardenid^e.  Fruit  indebiscent,  fleshy,  2-  (rarely  by  abortion  1-)  celled, 
seeds  not  winged. 

Sarcocephales.  Flowers  and  fruit  sessile,  and  densely  capitate  and  concrete. 
Gardeniece.  Flowers  distinct,  pedicelled  or  sessile. 

Hedyotidje.  Fruit  capsular,  2-celled,  seeds  not  winged. 

Rondeleties.  Stipules  in  pairs,  on  each  side,  concrete  or  distinct,  but  nei- 
ther vaginate  nor  setose. 

Hedyotis.  Stipules  adnate  to  the  petioles,  vaginate  at  the  base,  and  at  the 
apex  multisetose. 

IsertiVjE.  Fruit  drupaceous,  with  2-6  stones. 

HamelidjE.  Fruit  baccate,  many-celled. 

Division  II. — Fruit  with  1-  (rarely  2-)  seeded  Cells. 

Corderidje.  Fruit  baccate,  many-celled. 

G uettardidsE,  Fruit  drupaceous,  2-10  stoned,  seeds  round. 

Morindes.  Flowers  and  fruit  aggregate  and  concrete  in  dense  capitula. 
Guettardes.  Flowers  distinct,  more  or  less  pedicelled. 

P/EDERIDES.  Fruit  2-celled,  indebiscent,  scarcely  fleshy,  the  rind  (i.  e.  the 
tube  of  the  calyx,)  easily  separable  from  the  carpels,  which  are  much  com- 
pressed posteriorly,  and  pendulous  from  a filiform  axis. 

Psderiece.  Seeds  with  fleshy  albumen. 

Lygosodecs.  Seeds  exalbuminous. 

Coffeidse.  Fruit  baccate,  2-celled,  seeds  convex  posteriorly,  with  flat  faces 
traversed  by  a median  furrow. 

Coffees..  Flowers  distinct  and  pedicellate. 

Cephaelides.  Flowers  aggregate  in  a bracteate  capitulum. 

Sperm acocirae*  Fruit  subsiccate,  2-4  pyrenate,  stigma  bilamellate. 

Cephalanthes.  Flowers  and  fruit  sessile  and  densely  aggregate  on  a 
globose  receptacle. 

Spermacocece.  Flowers  not  sessile  on  a globose  receptacle. 

Fruit  dry  and  separable  into  2-4  pieces. 

Putories.  Fruit  slightly  fleshy  and  not  separable. 

Jntjiospermid.e.  Fruit  subsiccate,  bipartible  (rarely  fleshy  and  2-celled), 
stigmata  long  and  hairy,  leaves  subverticillate  with  simple  stipules. 
Opercularid^e.  Fruit  1-celled,  1-seeded,  concrete  in  the  capitulum,  but  at 
length  dehiscing  at  the  apex. 
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(4129.)  The  Cinchonaceat  are  celebrated  for  their  bitter  and  astringent  pro- 
perties, which  render  them  valuable  as  febrifuges;  these  are  combined  frequently 
with  an  aromatic  principle,  by  the  union  of  which  they  become  very  agreeable 
tonics.  In  some  an  emetic  principle  is  found,  which  either  adds  to  their  efficiency 
in  (he  cure  of  diarrhoeas  and  dysenteries,  or,  when  concentrated,  is  used  to  nauseate 
or  to  provoke  vomiting.  The  cinchona,  the  coffiee,  and  the  ipecacuan,  are  fami- 
liar examples  of  the  group. 

(4130.)  Cinchonidm.  This  subtype  consists  of  shrubs  or  trees,  with  oppo- 
site entire  leaves  and  intrafoliaceous  stipules,  a 2-celled  capsular  fruit,  the  seeds 
many  in  each  cell  and  winged,  and  the  albumen  fleshy. 

(4131.)  Nauclece.  N ancle  a Gamhir  (Uncaria  Gambir  of  Roxburgh,)  has  very 
astringent  leaves,  which  in  India  are  chewed  to  relieve  aphthous  eruptions  of  the 
mouth  and  fauces.  When  hoiled  an  astringent  extract  is  procured  from  them 
which  possesses  nearly  the  same  properties  as  kino ; and  the  Gatta  Gambeer  is 
indeed  often  substituted  for  it  in  commerce.  In  Senegal  the  N.  Africana  is 
esteemed  as  a febrifuge,  and  the  leaves  are  used  to  impregnate  the  waters  of 
medicinal  baths. 

(4132.)  Cinchonete.  Kina  Kina,  Kin  Kina,  of  which  Quinquina  is  a corrup- 
tion, seems  to  have  been  used  emphatically  as  the  name  of  the  Cinchona,  in  the 
same  manner  as  we  call  it  pre-eminently  Bark  ; Kin,  in  the  original  language  of 
Peru,  signifying  bark,  and  Kin-kin  or  Kin-kina  meaning  when  translated  “ the 
Bark  of  Barks  its  value  as  a febrifuge  being  thus  simply  and  forcibly  expressed. 
But  the  barks  of  various  other  trees  possessing  bitter  properties,  although  far  less 
efficacious  than  the  genuine  cinchonas,  have  been  confounded  with  them  in  com- 
merce ; and,  although  Peruvian  bark  is  perhaps  without  a parallel  in  the  number  of 
treatises  which  have  been  written  to  celebrate  its  virtues  and  to  describe  the 
plants  hy  which  it  is  afforded,  still  some  doubts  are  reasonably  entertained  as  to 
the  identification  of  the  officinal  cinchona-trees : and,  notwithstanding  upwards  of 
630  authors  are  enumerated  by  Bergen  as  having  written  808  books,  pamphlets, 
and  essays,  in  elucidation  of  the  subject,  it  must  be  confessed  that  our  knowledge 
is  still  very  far  from  being  complete. 

(4133.)  The  modern  genus  Cinchona  includes  only  about  sixteen  or  eighteen 
known  species,  many  of  the  plants  called  cinchonas  by  Lambert  and  the  older 
writers  being  now  referred  to  the  contiguous  genera  of  the  district,  as  more 
accurate  examination  has  shewn  them  to  be  not  only  different  in  properties,  but 
in  structure  generically  distinct. 

(4134.)  Of  the  numerous  sorts  of  bark  introduced  by  traders  from  Peru  there 
are  three  which  have  obtained  pre-eminent  celebrity,  and  these  have  been  ad- 
mitted into  our  national  Pharmacopoeia.  In  commerce  they  are  known  as,  1st. 
the  grey  or  brown  bark ; 2d.  the  yellow ; and  3d.  the  red  bark. 

(4135.)  Of  the  grey  or  brown  bark  there  are  several  varieties,  such  as  the 
Lima,  the  Loxa,  and  the  Huanaco.  The  Loxa  or  crown-bark,  which  is  the  most 
esteemed  of  all,  is,  according  to  Humboldt,  procured  from  the  Cinchona  Con- 
daminea.  The  Lima,  of  which  druggists  distinguish  three  qualities,  is  said  by 
Mutis  to  be  the  bark  of  C.  lancifolia,  and  the  Huanaco  is  believed  to  be  the  bark 
of  C.  purpurea.  It  is  of  a darker  colour  than  either  of  the  others. 

(4136.)  Of  the  yellow  barks  there  are  also  three  kinds,  the  Calisaya  or  yellow- 
royal;  the  Carthagena;  and  the  royal  yellow  Quinquina.  The  first  of  these  is 
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said  to  be  the  older  bark  from  the  trunk  and  larger  branches  of  C.  lancifolia.  The 
second  and  third,  of  the  (wo  varieties  of  C.  pubescens  known  in  general  under  the 
names  of  C.  ovata  and  cordifolia. 

(4137.)  The  red  bark,  and  its  variety,  the  orange,  are  the  least  valued,  and 
much  the  least  in  demand  of  the  whole.  They  are  believed  to  he  the  barks  of  C. 
oblongifolia,  and  the  difference  in  their  colour  is  supposed  to  be  owing  to  the 
different  age  of  the  parts  of  the  tree  from  which  they  are  taken. 

(4138.)  Other  species  of  Cinchona  are  used  as  febrifuges;  but,  as  they  seem  to 
be  inferior  to  those  above  described,  their  use  is  local. 

(4139.)  The  genuine  Cinchona?  contain  two  alkaloids,  called  Cinchonia  and 
Quinia , in  various  states  of  combination,  and  upon  these  peculiar  proximate  prin- 
ciples their  febrifuge  powers  are  believed  chiefly  to  depend.  They  exist  in  very 
different  proportions  in  the  different  barks,  and  even  in  the  same  kind  of  bark  of 
different  ages.  M.  Sertuerner  has  published  an  account  of  a third  alkaloid,  which 
he  says  he  has  discovered  in  cinchona  bark,  possessing,  according  to  his  account, 
febrifuge  powers  far  surpassing  those  of  Quinine.  And  M.  Theos,  of  Naples, 
has  announced  the  discovery  of  a fourth  alkaloid,  differing  essentially  from  the 
preceding;  but  further  observations  are  wanted  to  verify  the  existence  of  the  two 
last-named  bodies. 

(4140.)  Exostemma,  which  is  well  distinguished  from  Cinchona  by  its  pro- 
truded stamina,  simple  stigma,  and  entire  seed-wings,  includes  several  genera  very 
rightly  separated  from  the  Cinchonae,  not  only  on  account  of  their  structural 
differences,  but  also  because  they  are  destitute  of  both  the  alkaloids,  Cinchonia 
and  Quinia.  Some  of  them  are  nevertheless  useful  medicines,  their  febrifuge 
properties  being  dependent  on  their  aroma  and  bitter  principle.  The  Quinquina 
Piton  is  the  bark  of  E.  floribundum  ; Quino  do  meto  of  E.  cuspidatum.  E.  Cari- 
bceum  also  yields  a medicinal  bark,  which  has  been  used  as  a febrifuge  in  the 
Antilles. 

(4141.)  The  Brazilian  barks,  which  are  far  inferior  to  those  of  Peru,  are  the 
produce  of  several  species  of  Remigia,  especially  of  R.  Hilarii,  ferruginea,  and 
Vellozii.  The  Guiana  bark  is  procured  from  the  Coutarea  speciosa,  and  that  of 
Carolina  from  Pinkney  a pubens. 

(4142.)  The  wood  of  Hymenodiction  excels um  is  valuable  as  timber,  and  is  said 
to  be  as  good  as  mahogany : its  bark  is  also  bitter.  The  bark  and  root  of 
Manettia  cordifolia  are  said  by  Von  Martius  to  have  emetic  properties,  and1  they 
are  used  in  decoction  by  the  Brazilians  in  the  treatment  of  dropsy.  Vahl  further- 
more reports  that  M.  lanceolata  is  esteemed  in  Arabia  as  an  antidote  to  the  bite 
of  serpents;  and,  according  to  M.  Du  Petit-Tbours,  the  roots  of  Danias  fra- 
grans  abound  in  red  colouring  matter,  and  they  are  used  as  a red  dye  by  the 
natives  of  Madagascar. 

(4143.)  The  Gardenid .e  are  shrubby  or  arboreous  Cinchonaceas,  with 
baccate  fruit,  polyspermous  cells,  wingless  seeds,  and  fleshy  albumen. 

(4144.)  Sarcocephalete.  Sarcocephalus  esculent  us  bears  an  eatuble  fruit,  which 
in  Guinea  and  Sierra  Leone  is  called  the  Alrican  peach.  Zuccarinia  and  Lucineea 
have  not  hitherto  been  applied  to  any  useful  purpose. 

(414.5.)  Gar  deniece.  1 he  flowers  of  Musscenda  Stadmanni,  and  M.  Landia, 
have  been  used  in  the  Isle  oi  France  as  diuretics  and  expectorants ; their  barks 
are  also  bitter,  and  are  there  called  native  quinquina.  Several  species  of  Genipu 
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have  pulpy  eatable  fruits,  such  as  G.  Americana,  and  Meriantt  esculenta,  and  edulis. 
Their  juice,  which  is  of  a dark  colour,  is  used  as  a black  dye,  and  that  of  G. 
Caruto  and  oblongifolia  is  employed  in  Peru  and  on  the  banks  of  the  Orinoco  as  a 
cosmetic.  The  roots  of  G.  Americana  are  purgative,  and  the  wood  of  G.  oblongi- 
folia forms  serviceable  timber. 

(4146.)  The  berries  of  Gardenia  aculeata  afford  a fine  blue  dye,  and  those  of 
G.  grandiflora  when  boiled  will  dye  silk  of  a beautiful  red  colour.  The  roots  of 
G.  dumetoruni  are  said  by  Ainslie  to  be  emetic,  and  G.  gummifera  exudes  on  the 
surface  of  its  leaves  and  within  the  cracks  of  its  bark  a resinous  substance  resem- 
bling Elemi,  and  which  Springel  believes  to  be  the  Cancamon  of  the  ancients. 
Gardenia  florida  is  a handsome  shrub  with  very  fragrant  flowers,  and  hence  it  is 
a favorite  in  amateur  collections.  The  Gardenia,  are  remarkable  for  the  con- 
torted aestivation  of  their  corollae ; a character  which  approaches  them  to  the 
Apocynea,  and  strengthens  the  general  connexion  of  these  two  otherwise  related 
groups.  The  berries  of  Randia  Dumelorum  have  intoxicating  powers,  and  are 
used  to  inebriate  and  capture  fish.  The  fruit  of  Catesbcea  spinosa,  which  is  as 
large  as  a pullet’s  egg,  has  an  agreeable  acid  flavour,  and  is  eaten  in  the  West 
Indies. 

(4147.)  The  H ebyotibje  are  herbaceous  or  shrubby  Cinchonacei e,  with  a 2- 
celled  capsular  fruit,  either  indehiscent  or  dehiscing  loculicidally,  the  cells  poly- 
spermous,  the  seeds  not  winged,  and  the  albumen  fleshy. 

(4148.)  Rondeletie <e.  The  Chyn-len  of  the  Chinese  is  believed  to  be  the  root, 
or  rather  the  rooting  stem  of  Ophiorhha  Mangos.  It  is  extremely  bitter;  and 
Ainslie  tells  us  that  it  is  used  in  India  as  an  antidote  to  the  bites  of  venomous 
serpents.  In  China  it  is  much  extolled,  and  it  is  there  sold  at  an  exorbitant 
price. 

(4149.)  Hedyotea.  The  Chayu  of  India  and  Persia  is  the  root  of  Hedyotis, 
now  called  Oldenlandia  umbellata.  In  the  East  it  is  considered  a potent  aphro- 
disiac ; it  is  much  used  in  the  seraglios,  and  is  held  in  great  esteem  by  the  Turkish 
sultanas.  The  root  of  0.  corymbosa  is  employed  as  an  anthelmintic  in  the  West 
Indies  ; and  that  of  another  species,  probably  0.  herbacca,  but  said  by  some  au- 
thorities to  be  0.  umbellata,  furnishes  a fine  red  dye.  Its  leaves  are  also  stated 
to  be  possessed  of  expectorant  properties,  and  are  made  into  lozenges  to  relieve 
difficulty  of  breathing. 

(4150.)  Isertid.e.  Isertia,  Metabolos,  and  Gonzalea,  are  herbaceous  or 
shrubby  Cinchonacea,  with  drupaceous  polyspermous  fruit  and  fleshy  albumen. 
None  of  the  species  of  the  three  included  genera  have  hitherto  been  used  as  food, 
as  medicine,  or  in  the  arts. 

(4151.)  The  Hamelidj;  are  arboreous  or  shrubby  Cinchonacee,  with  poly- 
spermous multilocular  baccate  fruit,  and  seeds  with  fleshy  albumen. 

(4152.)  Hamelia  patens  is  called  “ Mort  aux  rats”  by  the  French  West  Indians. 
Its  berries  are  eatable  and  wholesome  to  man.  In  the  Antilles  a sort  of  wine  is 
made  of  their  juice  when  fermented,  and  an  astringent  syrup  is  composed  of 
them,  which  is  said  to  be  serviceable  in  bowel  complaints.  The  fruits  of 
Brignolia  acuminata  are  also  eatable. 

(4153.)  CobdieridjE.  This,  the  first  subtype  of  the  second  division  of  the 
CinchonacecE,  includes  those  genera  with  solitary  seeds  in  which  the  fruit  is  bac- 
cate and  multilocular.  They  are  nearly  related  to  the  Hamamelidte,  which  precede 
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them,  and  the  Guettardida,  which  follow;  from  the  former  they  are  however 
distinguished  by  their  monospermous  locules,  and  from  the  latter,  in  the  fruit 
being  truly  many-celled  and  not  pyrenose.  Cordeira  and  Tricalysia,  each  con- 
taining but  a single  known  species,  are  the  only  two  genera  at  present  included  in 
the  group. 

(4154.)  The  Guettardid.e  are  Cinchonacet e,  with  polypyrenous  drupaceous 
fruits,  the  stones  being  2-5  in  number,  and  each  but  1 -seeded.  The  seeds  are 

long  and  round,  and  the  albumen  fleshy. 

(4155.)  MorindetE.  The  Cada,  Calava,  or  Nona  of  Tahiti,  is  the  Morinda 
citrifolia;  its  fruit,  when  roasted,  is  eaten  in  India  as  a preventive  of  dysentery,  and 
is  esteemed  as  an  expectorant ; its  root  is  also  said  to  yield  a saffron-coloured  dye, 
and  that  of  M.  tinctoria  to  make  ink,  and,  according  to  the  mourdants,  to  dye 
red  or  black.  The  roots  of  M.  umbellata  are  likewise  used  to  form  a yellow 
dye ; a decoction  of  its  leaves  is  administered  medicinally  as  an  astringent  in 
cases  of  diarrhoea  and  dysentery.  Other  species,  such  as  M.  Chachuta,  like- 
wise yield  colouring  matter. 

(4156.)  Guettardea,.  The  fleshy  succulent  fruits  of  Vangueria  edulis  and 
spinosa  are  both  esculent;  the  latter  is  about  the  size  of  a cherry,  and  of  a yellow 
colour.  They  are  common  in  China  and  Madagascar.  The  flowers  of  some,  of 
the  Guettarda  are  fragrant,  but  their  fruits  are  not  eaten  as  food.  The  roots  and 
bark  of  Antirhcea  verticillata  are  reputed  to  be  powerful  astringents.  In  the 
Isle  of  Bourbon  it  is  called  “ Bois  de  Losteau,”  and  is  used  as  a styptic  to  restrain 
hasmorrhage;  a circumstance  alluded  to  by  Commerson  in  its  generic  name. 
Nonatebia  officinalis  is  the  asthma-bush  of  Guiana,  where  its  leaves  are  used 
medicinally,  and  are  considered  serviceable  expectorants. 

(4157.)  The  PjederidjE  are  scandent  shrubs,  with  an  indehiscent  2-celled 
fruit,  scarcely  fleshy,  the  tube  of  the  calyx  easily  separating  from  the  carpels, 
which  are  1 -seeded,  compressed,  and  pendulous  from  a filiform  axis.  The  albu- 
men is  also  fleshju 

(4158.)  PtcderiecE.  Paderiafcetida  is  the  Candolay  of  the  Philippine  Isles. 
Its  leaves  have  a very  offensive  stercoraceous  odour,  and  yet  they  are  used  to  im- 
pregnate baths,  and  in  decoction  are  administered  internally  in  retention  of  urine, 
and  in  certain  febrile  complaints. 

(4159.)  Lygosodeea.  The  Lygosodee,  included  in  this  group  by  De  Candolle, 
are  separated  by  Bartling  on  account,  amongst  other  characters,  of  their  ex-  or 
sub-albuminous  seeds ; but  their  differences  in  structure  do  not  seem  to  be  such 
as  to  warrant  their  segregation,  at  any  rate  farther  than  to  form  them,  as  here 
is  done,  into  a district  of  the  subtype  Pttderida. 

(4160.)  CofeeidjB.  The  Coffiea,  and  its  subtypical  associates,  are  arboreous 
or  shrubby  Cinchonacecc,  with  a 2-celled  baccate  fruit,  the  nucules  in  pairs,  1- 
seeded,  osseous  or  crustaceous,  and  the  albumen  horny. 

(4161.)  Coffeem.  Of  the  numerous  genera  and  species  included  in  this  district 
the  coffee  is  the  most  familiar  and  important.  There  are  many  species  of  the 
genus  Coffiea , the  seeds  of  all  of  which,  as  well  as  those  of  the  other  allied  genera, 
which  have  horny  albumen,  might  be  used,  when  roasted,  in  the  preparation  of  a 
pleasant  aromatic  beverage,  but  none  have  been  found  on  the  whole  superior  to 
the  Coffiea  Arabica,  which  is  almost  the  only  one  in  cultivation.  C.  Mauritania 
is  the  marrou-coffee  of  the  Jsle  of  Bourbon ; it  must  not  however  he  mistaken 
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for  the  Bourbon  cofl'ee  of  commerce,  which  is  a mere  variety  of  the  Arabian : and 
C.  Benghalensis,  which  is  a native  of  Nipal  and  the  mountains  of  Silhet,  has 
been  used  as  a substitute  for  that  of  Arabia,  but  its  berries  are  smaller  in  size  and 
inferior  in  quality.  The  different  kinds  of  coffee  met  with  in  commerce,  such  as 
the  Mocha,  the  Bourbon,  Plantation,  &c.  are  varieties  occasioned  by  soil,  situa- 
tion, and  mode  of  culture,  for  the  whole  ol  the  West  Indian  plantations  are  the 
descendants  of  a single  plant  presented  by  the  Dutch  to  Louis  XIV.,  in  1714  ; and 
it  was  not  till  some  years  afterwards  that  a few  of  its  offsets  were  sent  to  Surinam, 
Cayenne,  and  Martinico ; so  that,  important  as  the  coffee  has  become  as  a branch 
of  colonial  commerce,  it  has  not  been  introduced  into  the  West  Indies  much  more 
than  a century;  and  the  East  Indian  plantations  were  likewise  derived  from  the 
same  common  source,  viz.  a single  plant  which  Governor  Witsen  presented  to 
the  Botanic  Garden  at  Amsterdam,  and  which  had  been  raised  in  Batavia  from 
seeds  procured  by  him  from  Mocha,  in  1690.  The  Mocha  berries  are  smaller, 
and  possess  a higher  flavour  than  those  which  are  brought  from  the  West  Indies ; 
this  has  been  commonly  attributed  to  the  effects  of  temperature,  soil,  and  culture. 
It  should  however  be  remembered  that  the  increased  size  of  the  plantation-berries 
depends  upon  the  superdevelopment  of  the  corneous  albumen,  and  this,  as  in  all 
other  cases,  lessens  the  relative,  if  not  also  the  absolute  quantity  of  the  aromatic 
principle  upon  which  the  flavour  depends.  But  the  rate  at  which  Mocha  coffee  is 
sold  is  so  little  higher  than  that  of  the  plantation-berries,  that  it  is  more  profitable 
for  the  planters  to  produce  quantity  than  to  regard  quality:  and  it  is  even  said 
that  if  the  West  Indian  coffee  be  kept  for  several  years,  instead  of  being  roasted 
and  consumed  as  soon  as  it  can  be  transported  across  the  Atlantic,  that  its  flavour 
improves,  and  nearly  approaches  to  that  of  the  Mocha.  The  coffee  seeds  when 
unroasted  are  nearly  tasteless,  the  agreeable  smell  and  flavor  being  developed 
during  torrefaction,  by  a new  arrangement  of  the  elements  of  which  their  proxi- 
mate principles  consist. 

(4162.)  The  Arabic  name  of  the  plant  is  Qahoueh,  and  of  this  word  the 
Persian  Cahwa , the  Turkish  Cahvey,  the  French  Cafe,  and  our  Coffee,  are  evi- 
dently corruptions.  The  use  of  coffee,  as  a nourishing  and  agreeable  beverage, 
has  been  traced  to  a very  remote  epoch  ; but,  whether  it  arose  in  Arabia  or  Persia, 
seems  not  to  be  determined.  That  its  use  was  known  in  Persia  in  875  is  said  to 
be  proved  by  some  ancient  manuscripts  preserved  in  the  Royal  Library  at  Paris. 
In  1517  it  was  introduced  into  Turkey  by  Selim,  after  his  conquest  of  Egypt,  but 
it  was  more  than  a century  after  this  before  it  was  known  in  the  different  capitals 
of  Europe.  Public  coffee-houses  began  to  be  established  in  Italy  in  1645. 
Some  were  opened  in  London  in  1652,  but  it  was  not  until  1671  and  2 that  we 
hear  of  any  such  establishments  in  France,  viz.  at  Marseilles  in  the  former  year, 
and  1 aris  in  the  latter.  It  sold  at  first  at  an  exorbitant  price,  as  high  indeed  as 
four  or  five  guineas  a pound  ; and,  by  an  act  of  the  12th  of  Charles  II.  cap.  24, 
a duty  of  lourpence  the  gallon  was  imposed  upon  all  coffee  made  and  sold  in 
houses  licensed  for  the  purpose.  This  was  eight  years  after  the  first  coffee- 
house was  opened  in  London,  which  is  recorded  to  have  been  kept  in  George-yard, 
Lombard-street,  by  one  Pasqua,  a Greek,  who  was  brought  to  this  country  by  a 
1 urkey  merchant  ol  the  name  oi  Edwards.  The  quantity  of  coffee  now  imported 
into  Europe  is  calculated  at  between  one  and  two  hundred  million  pounds,  up- 
wards of  thirty  millions  of  which  are  consumed  in  France. 
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On  its  introduction  into  Constantinople  much  prejudice  existed  against  its  use. 
It  was  proscribed  as  an  intoxicating  beverage,  and  the  shops  were  ordered  to  be 
shut  by  the  Mufti,  who  complained  that  the  Mahommedans  forsook  the  mosques 
and  crowded  the  coffee-houses.  Its  use  was  also  forbidden  by  the  Syrian  govern- 
ment. But,  notwithstanding  the  most  severe  prohibitions,  it  has  become  in 
Turkey  almost  a necessary  of  life:  indeed,  so  essential  was  it  at  one  time  con- 
sidered, that  the  refusal  of  a husband  to  supply  his  wife  with  a reasonable  quantity 
of  coffee,  was  enumerated  and  admitted  amongst  the  legal  Causes  of  a divorce. 

(4163.)  M.  de  Tressac  says  that  the  pulpy  matter  which  invests  the  coffee- 
seeds  affords  when  fermented  an  alcoholic  liquor;  but  spirit  is  seldom  or  never 
procured  from  this  source  for  economical  purposes.  A peculiar  proximate  prin- 
ciple has  been  extracted  from  the  torrefied  seeds,  which  has  been  called  Caffeine. 
It  is  said  to  be  possessed  of  exhilarating  properties,  such  as  are  developed  in  coffee 
by  roasting  ; audit  contains  a larger  proportion  of  nitrogen  (2T54  percent.) 
than  most  other  vegetable  bodies.  Coffee  has  been  used  medicinally  in  various 
derangements  of  the  cbylopoietic  viscera,  and  in  headachs  resulting  from  indi- 
gestion. Its  most  remarkable  property,  however,  is  its  power  of  relieving 
drowsiness,  and  of  retarding  the  access  of  sleep  for  six  or  eight  hours.  Hence  its 
introduction  after  dinner  to  remove  the  torpor  that  follows  repletion  ; hence  also 
its  more  common  use  as  a morning  than  as  an  evening  beverage,  and  the  impro- 
priety of  taking  it  late  at  night,  or  soon  before  going  to  bed,  at  least  if  sleep  be 
desired.  These  properties,  which  are  by  some  persons  regarded  as  infelicitous, 
prove  its  chief  recommendations  to  others,  especially  to  literary  men,  who  fre- 
quently take  it  in  excess,  in  order  to  prolong  their  studies  unconquered  by  sleep, 
the  mind  seeming  to  be  enlivened  by  its  use,  and  the  body  invigorated  and  calmed. 
It  appears  likewise  to  induce  far  less  depression  and  nervous  irritability  than  are 
known  sometimes  to  follow  too  free  indulgence  in  the  use  of  tea.  The  Turks 
and  other  Asiatic  nations,  to  whom  indolence  is  enjoyment,  moderate  the  effects 
of  coffee  by  mixing  opium  with  it.  Brute  animals  appear  likewise  to  be  subject 
to  its  influence,  for  it  has  been  affirmed  that  the  goats  which  in  Arabia  browze 
on  the  leaves  and  eat  the  fruit  of  the  coffee  are  remarkable  for  their  liveliness 
and  gamboling.  Coffee  is  a more  fit  drink  for  persons  of  a lymphatic  and  sluggish 
temperament  than  for  those  of  a lively  sanguineous  habit;  more  wdiolesome, 
according  to  the  French  writers,  for  the  old  than  for  the  young,  and  more 
required  by  men  than  women. 

(4164.)  Pavetta  Indica  is  a bitter  astringent  plant,  the  roots  of  which  have 
been  used  in  dysentery.  Chiococca  anguifuga  and  de/isifo/ia,  are  said  to  be 
obnoxious  to  serpents,  and  antidotes  against  their  venomous  bites.  These  assumed 
properties  are,  however,  only  imaginary.  The  roots  of  both  plants  are  bitter,  but 
far  less  active  as  medicines  than  C.  racemosa,  the  Cainca  of  Brazil,  which  is 
probably  the  true  Rais  preta,  so  much  extolled  for  its  medicinal  virtues.  The 
root  of  this  plant  in  infusion  is  said  to  act  powerfully  as  an  emetic  and  cathartic. 
It  has  hence  been  found  serviceable  in  some  cases  of  insanity,  and  has  been  ad- 
ministered with  success  in  amenorrhoea  and  dropsy. 

(4165.)  Notwithstanding  the  exclusion  of  many  species  which  form  several 
contingent  genera,  the  Psychotrice  still  remain  very  numerous,  upwards  of  170 
being  enumerated  in  his  Prodromus  by  He  Candolle.  Of  these  several  are 
reputed  to  be  possessed  of  emetic  properties,  and  their  roots  have  been  used  as 
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substitutes  for  ipecacuan.  P.emetica  is  the  streaked  or  black  ipecacuan  of  Mutis; 
P.  cordfolia  and  herbacea  are  said  by  some  persons  to  have  similar  properties; 
but  De  Candolle  believes  their  virtues  to  be  merely  conjectural.  The  roots  of 
Psyc/iotria  sulphured  and  tinctoria  have  been  used  as  dyes. 

(4160.)  Palicourea,  a genus  nearly  allied  to  Psyc/iotria,  contains  several  active 
and  poisonous  species,  which,  from  their  use  in  Brazil  to  destroy  rats  and  mice, 
have  received  the  name  of  Ervo  do  ratto,  or  ratsbanes.  The  infused  leaves  of  P. 
diuretica,  officinalis,  longifolia,  sonans,  and  strepens,  are  reputed,  when  admi- 
nistered in  small  doses,  to  be  powerful  diuretics,  and  are  used  both  in  human  and 
veterinary  medicine.  P.  speciosa  is  employed  in  Brazil  in  the  same  diseases  as 
Guaiacum,  Mezereon  and  Sarsaparilla;  and  P.  tinctoria  forms  a fine  red  dye, 
much  valued  in  Peru. 

(4167.)  CephaelidetB.  Ipecacuan,  one  of  our  most  certain  and  serviceable 
emetics,  is  the  root  of  the  Cephaelis  emetica  of  Persoon ; the  Callicocca  Ipeca- 
cuanha of  Brotero.  Callicocca  is  now  made  a subgenus  of  Cephaelis  by  De 
Candolle,  the  structural  differences  being  too  slight  to  keep  it  generically  dis- 
tinct. Until  lately  much  doubt  existed  as  to  the  plants  which  yielded  the  true 
officinal  Ipecacuan,  and  the  roots  of  various  plants,  such  as  several  species  of 
lonidium,  Richardsonia,  Psychoti-ia,  Cynanchum,  Periploca,  and  Viola,  are 
known  in  commerce  as  the  brown,  the  white,  and  the  black  Ipecacuans.  The 
name,  however,  belongs  correctly  to  the  Cephaelis  Ipecacuanha  alone,  it  being  a 
compound  of  Ipi,  the  Peruvian  word  for  root,  and  Cacuanha,  the  name  of  the 
district  from  which  it  is  chiefly  procured,  and  hence  means  the  Cacuan  root,  just 
as  Cinchona  is  called  Peruvian  bark. 

(4168.)  Ipecacuan  is  valuable  not  only  for  its  emetic  properties,  but  also  as  a 
sudorific,  and  for  its  power  of  restraining  intestinal  fluxes.  It  was  the  basis  of 
the  celebrated  medicine  with  which  Helvetius  treated  dysentery  so  successfully, 
that  Louis  XIV.  gave  him  1000/.  to  reveal  the  secret  of  its  composition. 

(4169.)  The  SperjiacocidsE  are  herbaceous  or  fruticose  Cinchonacece,  with  a 
dry  or  scarcely  fleshy  fruit,  consisting  of  2-  (rarely  3-4)  1 -seeded  mericarps,  either 
concrete  or  separable,  sometimes  dehiscent,  sometimes  indehiscent,  and  seeds 
furnished  with  fleshy  or  subcorneous  albumen. 

(4170.)  Cephalanthew.  The  button-wood  of  the  West  Indies  is  the  Cephal- 
anthus  occidentalis : it  is  reputed  to  be  serviceable  in  cachectic  habits,  and  has 
been  recommended  in  the  treatment  of  obstinate  cutaneous  affections,  but  little  is 
at  present  known  of  its  properties  and  powers. 

(4171.)  Spcrmucocetc.  Several  species  of  Richardsonia  possess  emetic  pro- 
perties, such  as  R.  scabra,  Braziliensis,  and  rosea;  the  former  is  the  Poayu 
do  campo  of  Brazil,  or  the  white  Ipecacuan  of  commerce.  Its  roots  are  much 
finer  and  smaller  than  those  of  the  true  drug,  indeed,  almost  filamentary;  and 
much  weaker,  and  less  certain  in  their  action. 

(4172.)  Pu tor icw.  Senssa,  Ernodea,  Cuncea,  Hydrophilax,  Plocama,  and 
Putoria,  are  the  genera  included  in  this  district,  but  of  their  properties  there  is 
nothing  at  present  known,  save  that  the  flowers  of  S.fxtida  have  a very  disagree- 
able odor. 

(4173.)  The  AnthospermiDjE  are  herbaceous  or  suffruticose  Cinchonacece, 
with  the  flowers  sometimes  dioecious,  the  corolla  rotate,  the  styles  2,  discrete 
from  the  base,  and  terminating  in  long  hairy  stigmata.  The  fruit  consists  of  two 
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mericarps,  easily  separable  when  ripe,  each  being  1 -seeded  and  indehiscent,  with 
fleshy  albumen;  and  the  leaves  sometimes  suliverticillate  with  small  stipules. 

(4174.)  Anthospermum , Coprosma,  and  the  other  genera  included  in  this  sub- 
type,  are  chiefly  interesting  from  the  connexion  which  they  corroborate  between 
the  Cmchonacece,  as  now  distinguished  from  the  Rubiacece,  properly  so  called ; 
for,  although  the  stipules,  which  form  the  most  obvious  distinctive  character,  con- 
tinue, and  although  the  leaves  in  Coprosma  and  Galopina  are  simply  opposite,  in 
Phyllis  they  occur  in  whorls  of  3 or  4 ; and  in  Anthospermum  several  species,  as 
A.  Lichtensteinii,  hirsutum,  lanceolatum,  eiliare,  &c.  have  opposite  leaves; 
while  others,  as  A.  Bergianum  and  JEtkiopicum,  have  them  subverticillate. 

(4175.)  Opercularidas.  Pomax  and  Opercularia,  which  are  associated  to 
form  this  small  subtype,  are  herbaceous  or  suffruticose  Cinchonacecs , with  concrete 
flowers  surrounded  by  an  involucrum ; the  calycine  tubes  simulating  a peculiar 
operculum,  the  corolla  3-5  cleft,  the  stamens  1-5,  scarcely  adnate  to  the  tube  of 
the  corolla,  the  style  short,  the  stigmata  2,  long,  slender,  and  acute.  The  fruit, 
by  abortion,  1-celled  and  1 -seeded;  concrete,  2-valved,  and  at  length  dehiscent. 
The  inflorescence  is  aggregate,  the  capitella  being  sometimes  pedicled  and  um- 
bellate, at  others  sessile  and  capitulate,  surrounded  by  many-toothed  involucella, 
and  often  furnished  with  a general  involucrum. 

(4176.)  The  structural  modifications  in  this  border-group,  with  which  the  type 
CinchonacecB  closes,  are  extremely  interesting;  for,  although  primarily  and  closely 
related  to  their  typical  allies,  they  establish  by  their  modes  of  inflorescence  a 
secondary  connexion  with  both  the  Umbellifene  and  Composit®,  as  well  as  by 
the  variable  number  of  their  stamens,  confirming  that  relationship  with  the 
Valevianaceee  which  is  established  by  their  general  characters. 

(4177.)  Rubiaceje,  or  Ste/latic.  Those  genera  being  excluded  which  are  now 
associated  to  form  the  preceding  type,  Cinchonaceae , the  seven  which  remain  con- 
stitute a small  and  comparatively  an  insignificant  group,  reduced  as  much  in 
extent  as  it  is  in  importance.  And,  although  it  seems  expedient  to  admit  the  se- 
gregation, the  close  affinity  of  the  two  must  be  constantly  regarded  ; for,  as  De 
Candolle  observes,  the  supernumerary  leaves,  which  constitute  the  whorls,  are 
probably  but  stipules  greatly  developed,  which  view  seems  to  be  confirmed  by  the 
opposite  ones  alone  being  gemmiferous,  and  the  axillae  of  those  which  are 
intermediate  being  destitute  of  buds. 

(417S.)  The  Rubiacece,  collectively  considered,  are  herbaceous  plants,  with 
square  or  angled  stems,  and  whorled  exstipulate  leaves ; the  verticilli  being 
formed  of  two  opposite  gemmiferous  leaves,  with  a variable  number  of  interme- 
diate ones,  not  varying  in  appearance  from  the  general  foliage,  but  destitute  of 
buds  ; hence  being  stipulaceous,  and  supplying  the  place  of  the  interpetiolar  stipules 
of  the  Cinchonacece.  The  inflorescence  is  paniculate,  the  flowers  small,  in  general 
united,  rarely  diclinious  by  abortion. 

The  calyx  is  superior,  the  tube  adnate  to  the  germen,  and  the  limb  4-5-6 
lobed.  The  corolla  is  synpetalous,  rotate,  or  infundibuliform,  regular,  with  the 
number  of  its  petals  equal  to  the  sepals,  exserted  from  the  calyx,  and  valvate  in 
aestivation.  The  stamens  are  equal  in  number  to  the  petals,  (or  lobes  of  the 
corolla,)  and  exserted  alternately  with  them;  the  filaments  are  free,  and  the 
anthers  incumbent,  2-celled,  and  dehiscent  longitudinally  by  chinks.  The  germen 

consists  of  2 connate  carpels,  invested  bv  the  adherent  tube  of  the  calyx;  it  is 
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2-celled,  the  ovules  being  solitary  and  erect,  tbe  styles  2,  either  distinct  almost 
from  the  base,  or  more  or  less  connate,  and  tbe  stigmata  capitate. 

The  fruit  consists  of  2 dry,  indebiscent,  1 -seeded  mericarpia,  with  the  seeds 
solitary,  erect,  scarcely  distinct  from  the  pericarp  and  calyx.  The  albumen  cor- 
neous, the  embryo  straight  in  the  axis  of  the  albumen ; the  radicle  inferior,  and 
the  cotyledons  leafy. 


Sherardia  arvensis. 

c.  Cutting,  to  shew  the  verticillateexsti- 
pulate  leaves. 

(a)  A flower  isolated. 

(4)  The  calyx  adnate  to  the  germen,  the 
corolla  and  stamens  being  removed. 

(c)  Section  of  the  germen  to  shew  the 
seeds,  one  in  each  mericarp. 

(d)  The  fruit. 

(e)  A section  of  ditto. 

(/)  The  ripe  fruit. 

(g)  A longitudinal  section,  to  shew  the 
2 mericarpia. 

(A)  A transverse  section. 

(*)  A seed,  shewing  the  embryo. 

(A)  The  embryo  separate. 


(4179.)  Hence,  differentially  considered,  the  Rubiacecc  are  stellate  Rubiacinte 
with  angled  stems,  whorled  scabrous  leaves  destitute  of  stipules,  2-celled  dry 
fruit,  with  solitary  erect  seeds,  and  horny  albumen. 

(4180.)  The  roots  of  the  Rubiacete  often  contain  a large  quantity  of  colouring 
matter.  This  is  especially  abundant  in  the  Madders,  Rubin  Tinctorum , and 
Mungista,  and  several  species  of  Galium. 

(4181.)  Madder  is  used  both  as  a dye-stuff,  and  also  as  a pigment.  The 
madder-lakes,  formed  by  precipitating  the  colouring  matter  from  its  infusion  by 
alum,  are,  when  carefully  prepared,  superior  in  tint  to  cochineal.  Madder  is  not 
much  grown  in  this  country,  although  the  climate  suits  it  well  enough,  because 
it  can  be  imported  from  abroad  at  a lower  price  than  it  can  be  raised  at  home. 
Our  chief  supplies  are  received  from  Holland,  France,  Italy,  and  Turkey.  Madder, 
like  several  other  Rubiacete,  tinges  the  secretions  and  excretions  of  animals  that 
feed  upon  it.  The  urine  and  milk,  and  even  the  bones,  become  dyed  red;  and 
curious  preparations  are  formed  by  feeding  pigs  and  other  animals  alternately  on 
madder  and  ordinary  food,  by  which  means  the  constant  deposition  of  osseous 
matter  and  its  constant  removal  can  be  shewn  by  the  alternate  layers  of  red  and 
white  in  the  bones,  and  the  subsequent  disappearance  of  all  adventitious  colour, 
when  the  use  of  madder  ns  a food  has  been  discontinued  for  u sufficient  length 
of  time. 
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(4182.)  A Brazilian  species  of  Rubia,  hence  called  R.  tioria,  is  reported  to  be 
poisonous;  further  information  is,  however,  required  on  this  point. 

(4183.)  the  stalks  and  flowers  of  Galium  verum  have  been  used  in  the  cheese 
counties,  especially  in  Gloucestershire,  to  curdle  milk,  and  to  give  the  curd  a rich 
colour,  as  the  stalks  abound  in  a yellow  matter,  which  has  also  been  used  as  a 
dje-stuff.  1 he  roots  afford  a red  dye,  resembling  madder;  indeed,  its  colour  is 
said  to  be  superior,  and  it  was  once  grown  as  a substitute  for  the  Rubia,  but  the 
roots  are  too  small  to  render  its  culture  profitable.  G.  Aparine,  the  common 
goose-grass,  was  called  by  the  Greeks  Philanthropon,  as  they  fancifully  attributed 
the  readiness  with  which  it  cleaves  to  our  habiliments  to  a love  of  the  human  species. 
A mechanical  cause  will,  however,  offer  a more  satisfactory  solution.  This  plant 
is  said  by  Dioscorides  to  have  been  used  in  his  time  as  a kind  of  filter  to  strain 
milk  through,  and  Linneus  tells  us  that  it  is  still  used  in  Sweden  as  a substitute 
for  sieves  ; indeed,  the  asperities  of  its  stalks  and  leaves  render  it  very  fit  for  such 
a purpose.  Its  expressed  juice  has  been  extolled  as  an  antiscorbutic ; and  in  the 
provinces  it  occasionally  enters  as  an  ingredient  into  the  composition  of  spring 
broths,  and  is  believed  by  the  country  people  to  be  a great  purifier  of  the  blood. 
The  seeds  having  a corneous  albumen,  form,  when  roasted,  a very  good  substitute 
for  coffee,  far  better  than  roasted  corn ; and  our  peasants  would  do  well  to  set 
their  idle  children  to  collect  the  seeds,  which  are  to  be  found  in  profusion  on 
every  hedge.  The  roots  of  G.  tuberosum  are  farinaceous,  and  the  plant  is  cul- 
tivated in  China  as  a dietetic  vegetable.  Loureiro  says,  that  when  boiled  they 
are  esteemed  both  wholesome  and  nutritious.  They  are  either  eaten  whole,  or 
made  into  meal.  G.  Mollugo  has  been  extolled  by  M.  Jourdan,  the  director  of 
the  hospital  at  Tain,  in  Dauphiny,  as  an  effectual  cure  for  epilepsy.  It  is  how- 
ever to  be  feared  that  his  cases,  the  reports  of  which  are  not  a little  marvellous, 
will  not  justify  much  reliance  being  placed  on  its  powers. 

(4184.)  Sherardia  commemorates  one  of  our  greatest  botanical  cultivators, 
whose  Eltham  garden  is  still  in  grateful  recollection,  and  even  in  existence. 
Asperula  odorata  has  a sweet  smell,  resembling  that  of  Anthoxanthum  odoratum, 
which  depends  on  the  benzoic  acid  they  both  contain,  and,  like  it,  this  plant  is 
not  fragrant  while  growing,  but  gives  out  its  odors  when  weltering  after  being 
cut.  It  is  said  to  be  possessed  of  diuretic  powers.  A.  cynanchica  is  the  old 
quinsy  wort,  once  much  esteemed  in  the  treatment  of  sore  throats.  A.  tinctoria 
has  roots  which  yield  a red  colouring  matter  that  in  Gothland  is  used  to  dye 
wool.  The  vaunted  antilyssic  properties  of  the  Asperulte  are  unworthy  notice. 

VALERINJE. 

(4185.)  Two  small  types,  called  Valerianacea.  and  Dipsacca,  from  the  normal 
genera.  Valeriana  and  Dipsacus  are  alone  included  in  this  section,  which 
contains  a short  but  interesting  series  of  aggregate  flowers  with  discrete  stamens, 
and  is  strictly  transitional  between  the  Rubiacina.  preceding,  and  the  Asterimc 
that  follow ; the  J alerianaccs.  being  especially  connected  to  the  former,  and  the 
Dipsacetc  to  the  latter,  from  which  indeed  they  scarcely  differ,  excepting  by  the 
non-cohesion  of  their  anthers:  a distinction,  however,  which  becomes  abrogated 
in  Xanthium,  and  obsolete  in  Tussi/ago  hybrid  a,  both  of  which  belong  to  the 
syngenesious  section,  although  their  stamens  are  discrete. 

(4180.)  Collectively  considered,  the  Valeri  nee  are  herbaceous  (seldom  shrubby) 
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Asterosa  with  epicorollous  flowers,  the  germen,  however,  being  sometimes  free, 
the  corolla  imbricate  in  aestivation  and  staminiferous,  the  filaments  and  anthers 
discrete,  an  inferior  1-3-celled  ovary,  and  solitary  pendulous  seeds,  with  superior 
radicle. 

(4187.)  ValehianacejE.  The  Valerians,  and  their  typical  associates,  are  an- 
nual or  perennial  herbaceous  plants,  rarely  becoming  sufl'rutescent  at  the  base, 
with  thick  strong  smelling  roots  in  those  which  are  perennial ; and  slender,  scent- 
less ones  in  those  which  are  annual.  The  stems  are  nodose,  the  leaves  opposite, 
exstipulate,  and  variable  in  form  ; even  in  the  same  species  the  lower  ones  being- 
simple  or  less  divided  than  the  upper,  which  are  often  pinnatifid  or  laciniate. 

The  inflorescence  is  terminal,  and  in  cymose  or  corymbiform  panicles,  or  glo- 
merulate  or  sub-capitate  by  the  shortening  of  the  pedicles.  The  flowers  are 
united,  rarely  by  abortion  dioecious,  1-3  bracteate,  and  of  a white,  pink,  or  blue 
colour;  sometimes,  yet  seldom  purple,  as  in  Nardostachys ; or  yellow,  as  in 
Patrinia. 

The  tube  of  the  calyx  is  adnate  to  the  germen,  the  limb  dentate  or  cleft,  and 
sometimes  membranaceous,  and  sometimes  pappose.  The  corolla  epigynous, 
being  exserted  from  the  top  of  the  germen,  infundibuliform  with  a 5 (or  occasi- 
onally a 3-6)  cleft  limb  ; the  lobes  obtuse  and  imbricate  in  aestivation,  the  tube 
calcarate  or  gibbous  at  the  base,  staminiferous  and  deciduous.  The  stamens  are 
5 or  less,  exserted  from  the  tube  of  the  calyx,  and  alternate  with  its  lobes,  the 
filaments  free,  and  incurved  in  aestivation ; the  anthers  ovate  and  incumbent, 
2-celled,  and  dehiscent  longitudinally  by  chinks.  The  germen  is  formed  of 
3 strictly  connate  carpels,  3-celled,  the  locules  uniovulate,  and  the  ovules  pen- 
dulous. The  style  connate  and  filiform,  and  the  stigmata  free  or  concrete. 

The  fruit  is  capsular,  dry,  subcoriaceous,  and  indehiscent;  3-celled,  with  often 
2 empty  locules,  or  rarely  by  abortion  1-celled.  The  seed  is  solitary,  pendulous, 
exarillate,  and  without  albumen.  The  embryo  is  straight  and  inverted,  hence  with 
a superior  radicle;  and  the  cotyledons  are  flat,  oblong,  and  entire. 

(4188.)  Hence,  selecting  the  chief  differential  characters,  the  Valerianacea 
are  aggregate,  coriantherous,  monospermous  Asterosa,  i.e.  Valerinee  with  a 
cymose  bracteate  inflorescence,  strictly  adnate  calyx,  3-celled  germen,  becoming 
often  a 1-celled  fruit,  with  exalbuminous  seeds. 

(4189.)  The  Valerians  are  in  general  ornamental  plants  ; the  leaves  of  most  are 
esculent,  and  used  as  salad-herbs.  Valerianella  olitoria  (or  Fedia  Locusta,)  is  the 
lamb  s lettuce  of  our  provinces,  and,  if  sown  in  autumn  on  a warm  border,  it  affords 
an  abundance  of  good  early  salad.  The  roots  of  the  perennial  Valerians,  espe- 
cially of  those  which  grow  in  tolerably  dry  situations,  are  aromatic,  and  highly 
stimulating.  They  are  used  medicinally  in  hysterical  complaints,  and  their 
powers  have  been  highly  extolled.  The  Phu  of  Dioscorides  appears,  from  the 
researches  of  Dr.  Sibthorp,  to  be  specifically  distinct  from  the  V.  P/m  of  modern 
botany,  and  he  has  figured  it  in  the  Flora  Graca  under  the  name  of  V.  Dioscoridis. 
This  plant  grows  abundantly  in  Lycia  on  the  banks  of  the  Linyrus,  and  has  a 
much  more  powerfully  aromatic  and  less  nuuseous  smell  than  our  British 
officinal  valerian,  the  taste  of  which  may,  however,  be  disguised  by  the  addition 
of  mace. 

(4190. ) 1 he  odour  of  valerian  seems  to  be  most  peculiarly  agreeable  to  cats,  who 
will  chew  its  roots,  roll  on  it,  and  become  for  a time  intoxicated  under  its  influence. 
Rat-catchers  are  also  said  to  use  it  as  they  do  oil  of  anise,  to  draw  their  prey  toge- 
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ther;  for  rats,  like  cats,  appear  to  be  spell-bound  by  its  power.  And,  although  the 
odour  is  in  general  thought  unpleasant  by  European  nostrils,  it  is  so  much 
admired  by  Eastern  nations,  that  some  of  the  most  esteemed  Asiatic  perfumes 
are  composed  of  valerian : and  Valeriana  Celtica,  which  is  the  Celtic  spikenard, 
is  often  used  to  impregnate  the  waters  of  baths,  and  render  them  lragrant. 
Nardostachys  (olim  Valeriana')  Jatamansi  is  believed  to  be  the  true  spikenard 
of  the  ancients. 

(4191.)  Dipsaceas.  The  Teasel,  and  its  typical  associates,  are  herbs,  or  rarely 
surt’ruticose  plants,  with  round  nodoso-articulated  stems,  and  opposite  (rarely 
verticillate)  simple  leaves,  entire  or  pinnatifid,  sessile  and  amplexicaul,  or  petiolate 
and  semi-amplexicaul,  and  destitute  of  stipules. 

The  inflorescence  is  terminal  and  densely  capitate,  rarely  verticillate,  and  sur- 
rounded by  a many-leaved  general  involucrum,  each  flower  being  also  furnished 
with  a bractea  or  chatl'y  scale.  The  flowers  are  united. 

The  calj’x  is  superior  and  membranous,  the  tube  investing  the  ovarium  and 
adhering  to  it,  at  least  at  the  summit ; the  limb  is  variable,  either  short  or  long, 
entire  or  toothed,  and  sometimes  pappiform,  and  surrounded  by  a scarious  invo- 
lucellum.  The  corolla  is  sympetalous,  exserted  from  the  tube  of  the  calyx,  and 
deciduous  ; the  limb  is  bifid,  or,  by  the  union  of  the  two  upper  lobes,  4-cleft,  often 
unequal,  sometimes  sub-ringent,  and  imbricate  in  aestivation.  The  stamens  are 
4,  exserted  from  the  tube  of  the  corolla,  alternate  with  its  lobes,  and  incurved  or 
induplicate  in  aestivation.  The  filaments  are  free  and  distant,  and  sometimes 
sub-didymous:  the  anthers  discrete,  incumbent,  linear,  obtuse  at  either  end, 
exappendiculate,  2-celled,  and  dehiscent  longitudinally  by  chinks.  The  connec- 
tivum  is  abortive.  The  pollen  grains  free,  smooth,  and  subtetrahedral.  The  germen 
oblong,  inferior,  1 -celled,  the  ovulum  solitary  and  pendulous,  the  style  terminal 
and  filiform,  its  base  adhering  to  the  tube  of  the  calyx,  and  the  stigma  simple  and 
lengthened,  or  subcapitate. 

The  fruit  is  1 -celled,  dry,  membranaceous  or  subnucamentaceous,  indehiscent, 
crowned  with  the  persistent  limb  of  the  calyx,  and  often  invested  by  the  involucel 
or  paleaceous  bracteae.  The  seed  is  solitary  and  pendulous,  the  albumen  fleshy, 
the  embryo  straight,  in  the  axis  of  the  albumen,  the  radicle  short  and  superior, 
and  the  cotyledons  oblong  and  entire. 

(4192.)  Hence,  differentially  considered,  the  Dipsaceee  are  capitate  Rubiacinte 
with  an  involucellate  calyx,  induplicate  free  stamens,  a 1 -celled  germen,  and  soli- 
tary pendulous  albuminous  seeds. 

(4193.)  The  six  genera  here  associated  are  distributable  into  two  subtypes,  the 
first,  called  Morinidce,  including  only  the  single  genus  Morina,  and  the  second, 
called  Scabiosidte,  the  remaining  five,  vi2.  Dipsacus,  Cep/ialaria,  Knautia, 
Pterocephalus,  and  Scubiosa. 

(4194.)  In  the  Morinidee  the  corolla  is  ringent,  the  stamens  sub-didynamous 
or  connate  by  pairs,  and  the  flowers  verticillate  and  bracteate; 

(4195.)  While  in  the  Scabiosidce  the  corolla  is  4-5-cleft  and  not  ringent,  the 
stamina  4-5  and  nearly  equal,  the  flowers  capitate,  and  each  calyx  surrounded  by 
a proper  involucel. 

(4196.)  The  Dipsaceic  are  not  remarkable  for  any  active  medicinal  properties 
or  for  their  dietetic  uses ; several  species  of  Scabius,  such  as  S.  saccisa,  are 
astringent,  and  a decoction  has  been  recommended  as  a specific  lor  discharges 
from  certain  mucous  membranes.  Sca/iosa  atropnrpurea,  a fragrant  and  very 
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ornamental  plant,  is  one  of  those  which  has  been  so  long  under  cultivation  that 
its  native  country  is  unknown.  It  has  been  employed  ns  a green  dye ; and  might, 
it  is  said,  be  even  useful  in  tanning  leather. 

(-1197.)  Dipsacus  pilosm  has  been  commended  as  a sudorific ; and  the  larva  of 
a small  insect  that  infests  the  heads  of  D.  sylvestris  is  said  by  Lemery  to  be  an 
efficacious  remedy  in  intermittent  fevers.  The  water  contained  in  the  hollows 
of  the  connate  leaves,  called  Venus’  cups,  is  esteemed  as  a cosmetic;  but  the 
most  important  application  of  the  teasel  is  in  carding  woollen  cloths,  for  which 
purpose  vast  (juantities  of  the  variety  called  Fuller’s  teasel  ( Dipsacus  Fullonum ) 
are  cultivated  in  our  southern  countries  and  on  the  continent.  No  mechanical 
contrivance  has  yet  been  found  to  supersede  the  use  of  the  teasel  in  dressing 
woollen  cloths,  each  piece  of  which  consumes  from  1500  to  2000  teasel-heads. 
The  teasel  is  generally  grown  by  labourers  and  small  farmers:  as  there  is  much 
trouble  in  drying  the  heads,  and  as  the  produce  is  greatly  affected  by  season,  it 
is  always  regarded  as  a casualty  crop,  the  market-price  varying,  according  to 
such  circumstances,  from  it.  to  221.  per  pack.  A pack  contains  9000  of  the 
terminal  and  largest  teasel  heads,  which  are  called  kings  ; or  10,000  of  the  lateral 
ones,  which  are  smallest,  and  called  middlings.  The  middlings  are  also  termed 
princes;  they  are  finer,  and  sell  at  a higher  price  than  the  kings,  which  are  only 
fit  for  dressing  coarse  cloths,  while  the  others  are  used  for  the  liner  and  more 
delicate  kerseymeres. 


a.  T aleriana  officinalis.  Cutting,  to 
shew  leaves  and  inflorescence. 

(a)  Flower  isolated. 

(I>)  Ditto  laid  open,  to  shew  the 
exsertion  ol  the  stamens. 

(e)  Pistil. 

( d ) Fruit,  with  its  crown  of  pappus. 

b.  Dipsacus  sylvestris.  Cutting,  to 
shew  the  opposite  leaves  and  capitulate 
inflorescence,  with  the  general  and  par- 
tial involucres. 

(«)  Section  of  a capitulum,  to  she 
the  common  receptacle,  the  aculeah 
bracteae,  and  the  flowers. 

(b)  A flower  separated. 

(e)  Section  oi  the  staminiferous 
corolla,  to  shew  the  exsertion  of  the 
stamens,  and  its  origin  from  the  faux 
ol  the  calyx,  surrounded  by  its  involucel. 

{d)  Fruit  invested,  with  its  exterior 
calyx,  which  is  laid  open. 

(e)  Section  of  the  iruit,  to  shew  the 
axile  embryo  in  the  flesbj'  albumen. 

(/)  The  embryo. 


(4198.)  The  Dipsacca  are  peculiarly  interesting  plants,  on  account  of  the 
immediate  connexion  they  establish  between  the  Umbelliferm  and  Composite 
their  mode  of  inflorescence  being  that  of  the  former,  while  the  involucella  that 
surround  the  individual  florets  resemble  the  involucella  of  the  partial  umbels  of 
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the  Angelicina,  and,  like  them,  more  than  a single  flower  Is,  according  to  the 
observations  of  Coulter,  occasionally  contained  in  one  involucel.  The  normal 
character  of  the  complete  adhesion  of  the  tube  of  the  calyx  to  the  germen 
being  modified  in  several  species  of  scabiosa  by  its  adhesion  only  at  the 
upper  part,  while  the  tube  is  free  from  the  ovarium  that  it  invests,  is  also  a very 
remarkable  peculiarity,  as  the  germen  is  thus  free  while  the  flower  is  superior, 
being  a most  admirable  explication  of  the  true  nature  of  inferior  and  superior 
fruits. 

ASTERINAL 

(4199.)  The  Starworts,  the  Sunflowers,  and  their  allies,  which,  from  their 
stellate  mode  of  inflorescence,  have  received  their  generic  names,  Aster,  Heli- 
anthus,  and  Heliopsis,  as  well  as  their  modern  collective  appellations,  Asterina, 
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a.  Cichorium  lntybus.  Cutting,  to  shew  leaves  and  inflorescence. 

(«)  A flower  isolated,  to  shew  the  inferior  germen,  the  ligulate  or  one- 
lipped corolla,  and  the  syngenesious  stamens.  ( b ) The  fruit,  an 

akenopsis.  (c)  The  root. 

n.  Carduus  Murianus  or  Si l//hum  Marianum.  Cutting,  to  shew  leaves 
and  inflorescence,  (a)  Flower  separated,  to  shew  the  inferior  germen, 
calyx  in  the  form  of  pappus,  and  tubular  corolla.  (h)  Ditto,  with  the 
corolla  laid  open.  (c)  Fruit  crowned  with  the  pappus. 

c.  Xanthium  strumarium.  (a)  A stnmineous  flower  separated. 

(6)  Section  of  a pistilline  one,  to  shew  the  seed. 

Astcracca,  <fec.  form  one  of  the  most  extensive  and  most  generally  acknowledged 
natural  associations  in  the  whole  vegetable  kingdom.  The  resemblance  of  these 
plants  to  each  other  is  so  obvious,  that  their  affinity  has  ever  been  recognised,  and, 
as  long  as  systematic  arrangements  have  existed,  so  long  have  the  starworts,  with 
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little  modification,  been  ndmitted  as  one  of  the  most  natural  groups.  By  some 
of  the  older  systematists,  as  Caesalpinus,  Morrison,  and  Ray,  and  even  by  Jussieu, 
those  starworts  which  have  a distinct  radius  and  disk  were  separated  from  those 
which  consist  of  disk  alone,  or  which  have  radiant  flowers  only;  but  still  their 
common  affinity  was  confessed  by  their  juxtaposition.  From  their  aggregate 
inflorescence  giving  to  each  head  of  flowers  the  appearance  on  a superficial  view 
of  being  but  a single  flower,  notwithstanding  the  complete  distinctness  of  the 
several  or  numerous  floscules,  the  starworts  and  their  allies  early  obtained  the 
designation  of  compound  flowers,  a term  which  arose  in  the  dark  ages  of  vege- 
table physiology,  and  which,  though  still  retained,  is  altogether  objectionable. 
Not  so  much,  however,  from  the  exceptions  which  have  been  raised  against  it  on 
account  of  the  false  impression  it  is  presumed  to  convey,  as  from  the  fact,  that  if 
the  composite  character  of  flowers  depends  on  the  mode  of  inflorescence,  many 
other  plants  besides  those  now  comprehended  under  the  term  are  equally  com- 
pound, as  the  Dipsacece ; and,  if  it  be  made  to  consist  in  the  union  of  the  anthers, 
exceptions  are  not  wanting  ; while,  even  if  the  combination  of  both  peculiarities 
be  required,  the  Culycerei e will  form  dissentients  on  the  one  hand,  and  Xanthium , 
with  Kiihnia,  on  the  other ; for  the  former  are  excluded,  although  their  inflo- 
rescence is  capitulate  and  their  anthers  syngenesious,  while  the  latter  are  included, 
notwithstanding  their  anthers  are  discrete. 

(4200.)  These  circumstances  seem  to  require  some  reform  in  the  arrangement 
and  association  of  this  important  natural  group  ; so  that,  while  the  minor  distinc- 
tions are  admitted,  the  more  general  connexions  may  not  be  too  rudely  severed. 
By  Ray,  who  distinguished  the  so-called  compositse  into  four  groups,  the 
Dipsacea  were  associated  with  the  third,  under  the  name  of  Corymbiferis  qffines, 
thus  shewing,  from  their  interlocution,  that  the  mode  of  inflorescence  was 
esteemed  by  him  as  the  most  important  diagnostic  sign ; and,  although  subsequent 
researches  have  shewn  the  connexion  of  the  anthers  to  be  a character  of  superior 
value,  they  have  likewise  proved  the  older  name  ( composite, ) to  be  now  less  appli- 
cable to  the  group  than  even  in  the  time  of  Ray ; and,  indeed,  though  retained 
by  Linneus,  it  was  discarded  by  Jussieu,  and  the  term  Synmthere:  substituted  by 
Richard  and  Cassini.  Lobel  and  Pena  called  the  group  Serides  sive  Jntyba,  i.  e. 
succory  or  endive-like  plants,  while  by  Jussieu  the  three  subordinate  groups 
already  referred  to  are  separately  named  CichoracecE , Corymbiferce,  and  Cynn- 
rocephaU:  the  former  two  being  names  adopted  from  Cffisalpinus,  Morrison,  and 
Ray ; and  the  whole  three  equivalent  to  the  Jlosculous,  semiflosculous,  and  radiated 
compound  flowers  of  Tournefort. 

(4201.)  Hence,  as  the  term  composite:  is  objectionable,  both  on  account  in  the 
one  view  of  its  including  plants  not  immediately  belonging  to  the  group,  and  on  the 
other  by  its  excluding  some  which  are  intimate  allies,  and,  furthermore,  as  it  has 
not  even  antiquity  or  originality  to  boast,  it  may  well  give  place  to  the  word 
Asteraceee,  to  designate  the  normal  starworts,  and  Asteriana,  Asterine:,  and 
Asteros<z,  for  the  successively  larger  and  more  general  collective  grades,  the  first 
including  the  composite:  of  Linneus  and  De  Candolle,  the  second  those  of  Bart- 
ling,  and  the  third  comprehending  all  the  compound  flowers  of  Ray,  with  their 
immediate  allies,  the  Valerians  &c.  which  by  him,  as  by  Linneus  and  Jussieu,  were 
interposed  between  the  umbellifene  and  the  present  group. 

(1202.)  the  Asterine:  are  so  similar  in  structure,  that  a general  conspectus 
may  udvantageously  precede  the  statement  of  their  chief  differential  characters. 
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Collectively  considered,  they  are  herbs  or  shrubs,  rarely  arborescent  plants,  with 
round  or  angled  stems  and  branches,  and  exstipulate  simple  leaves,  entire  or 
often  incised,  but  seldom  really  pinnate. 

The  inflorescence  is  capitulate,  the  calathi  being  for  the  most  part  many- 
flowered,  rarely  1 -flowered,  and  surrounded  by  an  involucrum.  The  flowers  are 
sessile  on  an  enlarged  common  receptacle,  similar  or  variable  in  form,  and  united, 
or  by  abortion  separate. 

The  tube  of  the  calyx  Is  adnate  to  the  germen,  the  epigynous  limb  forming  a 
variable  pappus,  rarely  being  either  foliaceous  or  absent.  The  corolla  is  epigynous, 
synpetalous,  often  deciduous,  either  regular  or  irregular,  when  regular  being 
tubular  with  a 5-cleft  limb,  when  irregular,  either  bilabiate  or  ligulate,  stamini- 
ferous,  and  valvate  in  aestivation.  The  stamina  are  5,  exserted  alternately  with 
the  lobes,  opposite  the  primary  longitudinal  lines ; the  filaments  are  capillary  and 
free,  or  monadelphous.  The  anthers  are  connate,  rarely  semi-connate,  and  very 
seldom  free,  linear  and  2-celled,  with  an  evident  connectivum.  The  germen  is 
unilocular,  rarely  subtrilocular,  with  2 of  the  cells  abortive  and  1-ovuled.  The 
style  single,  the  stigmata  2,  distinct,  very  seldom  simple. 

The  fruit  is  for  the  most  part  a dry  indebiscent  akenopsis  crowned  by  the 
limb  of  the  calyx.  The  seed  solitary,  erect  or  inverted,  albuminous  or  exal- 
buminous,  the  embryo  straight,  and  the  cotyledons  foliaceous  in  germination. 

(4203.)  Hence,  selecting  the  chief  differential  characters,  the  AsteriniB  are 
epigynous  synpetalous  dicotyledons,  or  Aslerosie,  with  a capitate  inflorescence, 
valvate  aestivation  of  the  corolla,  5 connate  or  semi-connate  anthers  (very  rarely 
free),  and  a solitary  ovule. 

(4204.)  Three  modifications  of  structure  or  grades  of  development  in  the 
stamens,  the  union  of  which  forms  so  peculiar  a characteristic  of  this  group,  are 
noticeable  in  Calycera,  Xanthium,  Aster,  and  their  respective  allies.  In  Aster, 
the  typical  genus  of  the  normal,  and  much  the  most  extensive  series,  the  anthers 
are  decidedly  and  wholly  connate,  while  the  filaments  are  discrete,  and  the  seeds 
erect  and  exalbuminous,  or  with  the  albumen  very  spare  or  evanescent.  In  the 
other  two,  which  are  the  representatives  of  small  and  deviating  groups,  the 
anthers  are  either,  as  in  Xanthium,  discrete,  the  seeds  being  erect  and  exalbumi- 
nous ; or,  as  in  Calycera,  only  semi-connate,  while  the  filaments  are  mona- 
delphous, and  the  seeds  pendulous,  and  furnished  with  fleshy  albumen. 

(4205.)  Hence,  were  the  union  or  discretion  of  the  stamens  the  sole  important 
diagnostic  sign,  three  subsections  might  be  distinguished,  under  the  names  of 
Calyceriane,  Aster  hum,  and  Xanthiante.  But  Xanthium,  the  typical  genus  of 
the  last  of  these  speculative  subdivisions,  though  distinguishable  as  above  described 
from  both  of  the  preceding  ones,  has  so  many  characters  in  common  with  the 
Asterianos,  and  is  indeed  so  similar  to  them  in  other  important  particulars, 
that,  notwithstanding  the  disunion  of  its  anthers,  it  does  seem  inexpedient,  at 
least  in  our  present  state  of  knowledge,  when  the  arrangement  of  the  composite 
is  in  a very  unsettled  state,  to  introduce  a speculative  change,  which  would  sepa- 
rate not  only  it  and  its  more  immediate  allies,  Ambrosia  and  Franziera,  from  their 
generally  received  connexions  with  the  normal  Astcrinee,  but  likewise  render 
questionable  the  propriety  of  the  location  of  Kuhnia,  which  is  closely  related  to 
Eupatorium,  as  well  as  some  more  that  might  be  mentioned.  Another  con- 
sideration, besides  the  further  derangement  of  an  unsettled  order,  induces  me 
to  retain  the  more  generally  established  schemes  of  arrangement,  and  to  let 
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Xanthium,  and  the  other  aberrant  genera,  be  considered  exceptions  to  the 
general  rule,  rather  than  as  founding  a separate  subsection,  viz.  that  In  the 
various  subdivisions  of  this  extensive  group  there  are,  in  the  several  grades 
of  abortion  in  the  florets,  upon  which  the  orders  of  the  Linnean  class  syngenesia 
are  founded,  many  approaches  to  such  a condition  as  is  confirmed  in  Xanthium ; 
and  of  this  Tussilago  hybrida  is  a well  known  example,  its  casually  distinct 
anthers  being  an  anticipation  of  their  constant  disunion  in  the  plants  in  question. 

(4206.)  Hence  the  systematic  subsections  of  the  Asterina  are  practically 
reduced  to  two,  viz.  the  Caly ceriums  and  Asteriana, 

(4207.)  The  former,  the  Calyceriance,  being  herbaceous  Asterina,  with  alter- 
nate exstipulate  leaves,  subsyngenesious  stamens,  and  pendulous  seeds,  with  fleshy 
albumen ; 

(4208.)  While  the  latter,  the  Asteriana. , are  herbaceous  or  shrubby  Asterina , 
with  opposite  or  alternate  exstipulate  leaves,  syngenesious  stamens  (rarely  free), 
and  erect  exalbuminous  or  subalbuminous  seeds. 

CALYCERI AN JE. 

(4209.)  The  three  genera,  Boopis,  Calycera,  and  Acicarpha,  are  all  that  have 
been  hitherto  discovered  which  differ  from  the  rest  of  the  Asterina,  in  having 
monadelphous,  subsyngenesious  stamens,  and  pendulous  seeds,  with  fleshy  albu- 
men. These  therefore  are  alone  included  in  this  subsection,  and  they  are  all 
associated  in  a single  type,  which,  from  Boopis,  has  been  named  by  Cassini  the 
Boopidea,  and  by  Brown,  from  Calycera , the  Calycerea,  which  latter  name,  as  it 
was  the  first  given,  is  the  one  most  generally  received. 

(4210.)  Calvceracxs.  Calycera,  and  its  typical  allies,  .are  herbaceous  plants, 
with  simple  alternate  leaves,  entire  or  pinnatifid,  and  destitute  of  stipules. 

The  inflorescence  is  either  terminal  or  opposite  the  leaves,  capitulate,  and 
many-flowered ; the  bracteee  of  the  involucrum  are  uniseriate,  the  receptacle 
paleaceous,  the  flowers  sessile,  unirorm,  and  united,  or  with  the  central  ones 
becoming  stamineous  by  abortion. 

The  tube  of  the  calyx  is  adnate  to  the  germen,  the  limb  epigynous,  5-parted, 
equal  or  unequal,  and  persistent.  The  corolla  regular,  infundibuliform,  with  a 
slender  cylindrical  tube  and  a 4-parted  limb,  the  segments  being  linear,  and  eacli 
having  3 parietal  nerves,  one  median,  and  the  two  others  submarginal.  The 
aestivation  is  valvate.  The  epigynous  disk  is  obsolete;  but,  below  the  exsertion  of 
the  stamens  and  alternate  with  them,  there  are  5 nectareous  or  glandular  areola;. 
The  stamens  are  5,  exserted  from  low  down  the  tube  of  the  corolla,  and  alternate 
with  its  segments;  the  filaments  are  monadelphous,  and  the  unthers  erect,  linear, 
exappend iculate,  connate  by  their  lower  halves,  but  free  at  their  apices,  2-celled, 
with  parallel  locules,  and  dehiscent  lengthwise  by  chinks,  the  connectivum  being 
filiform  and  continuous  with  the  filaments.  The  germen  is  inferior,  fl-ribbed,  the 
costae  extending  to  the  laciniae  of  the  calyx,  and  1 -celled,  the  ovule  solitary  and 
pendulous,  the  style  single,  long,  filiform,  und  glabrous,  with  the  stigma  simple 
and  subcapitate. 

The  fruit  (an  akenopsis)  is  dry  and  indehiscent,  and  crowned  with  the  rigid 
spiny  persistent  limb  of  the  calyx.  The  seed  is  solitary  and  inverted,  subsessile, 
and  covered  by  a membranous  tesla.  The  albumen  i3  thick  and  fleshy,  the  em- 
bryo cylindrical,  straight,  and  axile,  and  the  radicle  superior. 
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(4211.)  Hence,  differentially  considered,  the  Calyceracetc  are  capitate  epi- 
corollous  synantherous  Syringales  or  Asterinoe,  with  semi-connate  anthers,  simple 
capitate  stigma,  solitary  pendulous  albuminous  seeds,  and  alternate  simple  exsti- 
pulate  leaves. 

(4212.)  The  Calyceracece  all  belong  to  the  warmer  regions  of  South  America. 
Their  properties  have  not  been  hitherto  investigated,  and  they  are  chiefly  interest- 
ing from  their  forming  the  transitional  grade  between  the  Dipsucete,  now  excluded 
from  the  composite,  and  those  types  which  are  suffered  still  to  retain  that  name  ; 
for,  by  their  pendulous  seeds  and  fleshy  albumen,  they  agree  with  the  Dipsucete, 
although  they  differ  from  them  by  tbeir  monadelphous  stamens  and  subsyngene- 
sious  anthers,  by  which  latter  character  they  approach  the  Asteriantz. 

ASTERIANJE. 

(4213.)  The  restricted  Composite  or  Synantherei z,  excluding  the  Dipsacetr, 
which  were  included  by  Ray,  Vaillant,  and  the  older  writers,  as  well  as  the 
Calyceracece,  the  differential  characters  of  which  have  not  been  very  long  made 
out,  are  equivalent  to  the  Asteriance  of  the  present  scheme.  This  name  is  pro- 
posed as  a substitute  for  Composite , or  at  least  as  a synonyme,  not  only,  as  already 
observed,  from  the  incorrectness  of  the  older  term,  but  likewise  from  the  exceed- 
ing indeterminateness  of  its  application  : for,  although  by  the  majority  of  modern 
writers  the  word  Composite  is  equivalent  to  our  Asteriantz,  by  others,  as  by 
Bartling,  it  is  extended  so  as  to  comprehend  the  whole  of  our  Asterim e,  while, 
again,  it  must  not  be  forgotten  that  it  originally  included  a further  portion  of  the 
Asterosi e,  viz.  the  Dipsacete  of  Vaillant,  or  Corymbiferis  a fines  of  Ray. 

(4214.)  The  subordinate  distribution  of  the  very  numerous  genera  included  in 
this  subsection  has  engaged  the  attention  of  many  botanists,  and  various  schemes 
of  arrangement  have  been  advised.  The  most  generally  received  is  that  adopted, 
with  corrections,  by  J ussieu,  from  Ray  and  Tournefort;  and,  although  the  elaborate 
treatises  of  Cassini  and  Lessing  are  most  valuable,  for  the  extent  and  minuteness 
of  their  details;  and  the  methods  they  have  proposed  in  many  respects  admirable, 
for  their  ingenuity  and  philosophical  acumen;  still,  as  there  are  constant  discre- 
pancies between  them,  and  as  it  is  most  probable  that  neither  will  be  generally 
adopted  without  much  further  emendation,  it  would  be  premature  to  introduce 
either  into  a general  elementary  outline.  The  simplicity  of  the  Jussieuan  method 
still  further  recommends  it;  for  its  three  groups,  Cichoracete , Corymbifertc,  and 
Cynurocephalte,  are  for  the  most  part  easily  distinguishable;  and,  although  some 
further  subdivisions  are  desirable,  still  the  majority  of  the  schemes  proposed  do 
seem  to  be  more  than  necessarily  complex;  thus  Cassini  establishes  twenty 
different  tribes,  and  Lessing  eight,  which  are,  however,  immediately  again  divided 
into  forty-eight. 

(4215.)  The  Cynurocephalte,  Corymbifertc,  and  Cichoracete,  being  as  terms  not 
quite  unobjectionable,  they  have  several  times  been  changed,  the  first  being  called, 
from  the  thistle  (Cardans),  Cahduacea:  ; and  (he  last,  from  the  lettuce  ( Lachtcu), 
Lactucaceje,  &c.  But  little  advantage  is  gained  by  such  alterations ; and  the 
principal  change  which  seems  to  be  necessary  is  that  which  will  assimilate  their 
terminations ; hence,  from  the  normal  genera,  Cichorium,  Aster,  and  Cynara, 
they  are  here  denominated  Cichoracctc,  Asteracecc,  and  Cy/iaracetc : the  term 
Corymbifertc  being  abolished  as  incorrect,  if  applied  to  the  inflorescence,  and  as  an 
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irregular  derivative  from  the  name  of  an  unimportant  genus,  if  referable  to 
Corymbium. 

(4216.)  The  Asteriana,  collectively  considered,  are  annual  or  perennial  her- 
baceous plants,  rarely  becoming  shrubs  or  small  trees,  with  round  or  irregularly 
angled  stems,  and  alternate  or  opposite,  rarely  verticillate  leaves,  usually  simple 
and  often  entire,  yet  not  unfrequently  variously  divided,  and  occasionally  com- 
pound : always  exstipulate,  but  with  the  petioles  sometimes  furnished  with  auricles 
resembling  stipules. 

The  inflorescence  is  capitulate,  the  calathi  being  many-flowered  (rarely  by  abor- 
tion 1-flowered,  as  in  the  Rolandrea.  and  Echinops ),  and  surrounded  by  bracteae 
in  the  form  of  an  involucrum.  The  common  receptacle  is  various  in  form,  and 
either  naked  or  covered  by  paleaceous  or  setaceous  bracteol*.  The  congested 
flowers,  called  floscules  or  florets,  are  either  uniform  or  difform  in  each  capi- 
lulum,  the  central  part  of  which  is  called  the  disk,  and  the  circumference  the 
radius.  The  floscules  are  either  united  or  separate,  and  often  different  in  the 
same  capitulum,  so  that  they  are  frequently  monoecious,  or  even  dioecious  and 
polygamous. 

The  tube  of  the  calyx  is  strictly  adherent  to  the  germen,  the  limb  epigynous 
and  sometimes  sessile,  but  often  stipitate  by  the  elongation  of  the  tube,  mostly 
paleaceous  or  pilose,  rarely  foliaceous,  and  very  seldom  abortive.  The  corolla  is 
synpetalous,  either  regular  and  tubulose,  or  irregular  and  labiate;  when  the 
former,  with  a 5-cleft  limb,  which  is  valvate  in  aestivation  ; when  the  latter,  either 
bi-labiate  by  the  cohesion  of  the  three  petals  or  lobes  of  the  limb  to  form  an 
upper,  and  two  to  constitute  a lower  lip,  or  uni-labiate  by  the  unilateral  cohesion 
of  all  the  lobes,  when  the  corolla  is  said  to  be  ligulate.  The  tube  of  the  corolla 
is  marked  with  5 primary  or  sutural  veins  or  costae,  alternate  with  the  segments ; 
these  bifurcate  below  the  divisions  of  the  limb,  and  form  two  intromarginal  cos- 
tules  that  run  within  the  edges  of  the  segments,  approach  each  other  near  the 
apex,  and  often  unite  and  send  back  a common  vein  in  the  axis  of  the  lobe.  These 
recurrent  nerves  are  called  secondary : in  some  cases  secondary  or  axial  nerves  are 
observed,  which  are  not  formed  by  the  union  and  return  of  the  primary  ones. 
Both  kinds  of  secondary  costules  are  often  absent,  but  the  primary  or  sutural 
ones  are  universally  present  throughout  the  whole  of  the  Asteriana.  The 
stamina  are  5,  exserted  from  the  tube  of  the  corolla,  alternate  with  the  lobes,  and 
hence  opposite  the  primary  or  sutural  nerves.  The  filaments  are  free  (rarely,  as 
in  the  Amlrrosiea,  monadelphous),  the  anthers  narrow,  2-celled,  connate,  forming 
a tube,  very  rarely  discrete,  as  in  Xanthium  and  its  allies.  The  connectivum  is 
articulated  with  the  filament,  and  often  produced  beyond  the  locules.  The  pollen 
is  in  angled  or  tuberculated  grains.  The  germen  is  surmounted  with  an  epigy- 
nous disk,  1- celled,  rarely  3-locular,  with  two  of  the  cells  abortive.  The  ovule 
solitary  and  erect,  attached  to  the  lower  part  of  the  ovary ; the  style  single,  ami 
the  stigmata  two,  mostly  discrete,  rarely  connate. 

The  fruit  is  inferior,  dry,  and  indehiscent,  i.e.  a membranous,  cartilaginous,  or 
crustaceous  akenopsis,  crowned  with  the  persistent  limb  of  the  calyx,  which 
forms  a pilose,  plumose,  or  chaffy  pappus,  seldom  being  foliaceous.  The  seeds 
solitary,  erect,  and  exalbuminous.  The  testa  very  thin,  the  tegmen  fleshy,  hence 
sometimes  described  as  a thin  albumen.  The  embryo  is  taper  and  erect,  the 
radicle  inferior,  and  the  cotyledons  entire,  parallel,  and  epigean. 

(4217.)  Hence,  selecting  the  chief  differential  characters,  the  Asteriane  are, 
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sis  before  enumerated,  epicorollous,  capitulate,  synantherous  Syringales  or  As- 
(erin<B,  with  solitary  erect  exalbuminous  seeds,  and  an  epigynous  disk ; the 
filaments  being  very  rarely  monadelphous  or  the  anthers  discrete. 

(4218.)  Like  the  Angelicinte  or  Umbelliferte,  and  several  other  natural 
groups  possessing  strongly  marked  differential  characters,  the  Asteriante  or 
synantherous  compositse  differ  so  little  in  their  habit  and  more  obvious  external 
characters  from  each  other,  that  the  diflerential  signs  of  their  subordinate 
divisions  are  less  striking  than  those  groups  where  the  general  agreement  is  less. 
The  diagnosis,  however,  is  not  the  less  satisfactory,  although  it  is  founded  on 
considerations  often  more  recondite  and  abstruse.  Still  the  primary  division  of 
the  Asteriante  into  the  types  Cynaracete,  Asteracetz,  Cichoracea: , and  Mutisiacetz, 
is  simple  in  theory,  and  its  practical  application  in  general  easy  in  the  extreme. 

(4219.)  The  Asterace/e,  or  Corymbiferte,  are  biform  Asteriante,  that  is, 
have  tubular  florets  in  the  radius,  and  usually  ligulate  in  the  disk.  The  receptacle 
not  fleshy,  and  the  stigmata  continuous  with  the  non-tumid  style. 

(4220.)  The  Cynaraceje,  or  Cynarocephalte,  are  regular  uniform  Asteriante ; 
that  is,  the  florets  are  all  tubular,  both  in  the  radius  and  the  disk,  the  receptacle 
chaffy  and  often  flesh}',  and  the  style  nodose,  and  hairy  below  the  stigma. 

(4221.)  The  Cichorace.e  are  irregular  uniform  Asteriante,  that  is,  the  florets 
are  all  labiate,  both  in  the  radius  and  the  disk.  The  flowers  are  also  united,  the 
receptacle  hardly  fleshy,  and  the  sap  in  general  milky; 

(4222.)  While  the  Mutisiaceje  or  Labiatiflorte  are  bi-labiate  Astcrian te,  i.e. 
of  the  five  petals  which  are  strictly  conjoined  to  form  the  tube  of  the  corolla 
two  are  more  especially  coherent  to  form  a bifid  upper  lip,  and  the  other  three  to 
form  a tridentate  lower  one.  The  receptacle  also  is  naked,  and  the  leaves  alter- 
nate, and  sometimes  cirrhiferous. 

(4223.)  The  Asteriante  are  variable  in  their  properties,  some  being  intensely 
bitter,  others  aromatic,  and  others  narcotic ; while  in  some,  two  or  more  ot  these 
properties  are  combined,  especially  Ihe  bitter  principle  with  the  aromatic  and 
narcotic  ones.  In  general,  the  Asteriante  are  innocuous  plants,  and  many  of  them 
afford  wholesome  food  and  useful  medicines ; but  few,  as  the  Leopard’s  banes, 
( Arnica;  et  Doronica ),  are  poisonous.  The  narcotic  principle  is  chiefly  pre- 
valent in  the  Cichoracea:,  which  are  lactescent;  the  aroma  prevails  in  the 
Asteracetc,  and  the  bitter  principle,  although  present  in  both  the  other  types,  is 
more  especially  developed  in  the  Cynaraccte  ; so  that  from  experience  it  would 
appear  that  the  arrangement  of  Jussieu,  founded  on  structural  peculiarities,  is 
greatly  corroborated  by  physical  properties. 

(4224.)  Asterace/E  or  Corymbiferce.  Xanthium,  Franziera , and  Ambrosia, 
the  most  deviating  of  all  the  Asteriante,  are  formed  by  Cassini  and  Lessing  into 
a small  group,  called  Ambrosictz  or  Ambrosidte ; its  peculiarities  of  coherent 
filaments  anil  discrete  anthers  have  already  been  noticed,  anil  it  may  probably 
hereafter  be  established  as  a subtype  of  the  Asteracetz,  if  not  even  formed  into  a 
subsection  of  the  Asterinte,  as  already  suggested. 

(4225.)  Xanthium  strumarium  is  the  lesser  Burdock  of  the  English  herbalists, 
so  called  from  its  resemblance  in  habit,  foliage,  and  inflorescence  to  the  Arctium 
Lappa,  or  common  Burdock.  X.  spinosum  and  echinatum  are  still  more  burry 
than  the  English  species.  The  former  is  thought  by  some  to  be  the  Xanthium, 
an  infusion  of  which  Dioscorides  affirms  was  once  used  to  dye  the  hair  of  a 
yellow  colour,  whence  indeed  the  generic  name. 
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Franseria  artemisioides  and  ambrosioidcs,  formerly  regarded  as  species  of 
Xanthium,  are  chiefly  remarkable  for  tbeir  arborescent  port. 

(4226.)  Tb e Ambrosia  are  not  more  comely  plants  than  the  Xanthia,  but  they 
are  fragrant;  and  hence,  as  the  Pagan  divinities,  although  grosser  than  men  in 
most  of  their  attributed  propensities,  ate  little  solid  food,  but  fed  chiefly  on  odors, 
the  poetical  name  of  their  viands  has  been  given  to  these  sweet-smelling  weeds. 
j4.  artemisicefolia  is  used  in  the  Antilles  as  a febrifuge,  and  A.  maritima  has  been 
commended  for  its  cordial  and  tonic  properties. 

(422T.)  Iva  frutescens  is  the  Acapalti  of  Mexico,  where  it  is  said  to  be  so 
efficacious  in  the  cure  of  intermittent  fevers,  that  by  the  European  settlers  it  is 
called  Mexican  quinquina. 

(4228.)  Anthemis,  Matricaria,  Pyrethrum,  Artemisia,  Achillea,  Tanacetum, 
SantoHna,  Chrysanthemum,  and  Diotis,  form,  with  other  but  less  important 
genera,  another  of  Cassini’s  tribes,  included  in  the  type  Asteracecc,  and  which  he 
has  called  the  Anthemidetz. 

(4229.)  Anthemis  nobilis  is  the  common  or  Roman  chamomile,  a popular  and 
valuable  aromatic  bitter.  It  is  much  esteemed  in  infusion  as  a tonic,  and  used  as 
an  ingredient  in  fomentations.  And  Dr.  Schall  affirms,  that  it  is  not  only  an 
effectual  preventive  of  nightmare,  but  the  sole  certain  remedy  for  that  complaint. 
It  affords  an  essential  oil  of  a fine  blue  colour  when  recently  drawn,  but  which 
becomes  yellow  on  exposure  to  air.  The  cultivated  chamomile,  in  which  the 
white  radiant  flowers  are  multiplied,  and  the  yellow  ones  of  the  disk  reduced, 
although  a more  sightly  drug,  is  far  less  powerful  as  a medicine  than  that  which 


grows  wild,  and  in  which  the  white  florets  of  the  radius  are  few,  and  the  yellow 
ones  of  the  disk  abundant. 

Anthemis  Cotula  (the  Maruta  fxtida  of  Cassini,)  is  the  stinking  chamomile. 
Notwithstanding  its  bad  odor,  it  is  often  mixed  with  the  true  chamomile,  which  is 
likewise  frequently  adulterated  with  the  A.  arvensis,  the  flowers  of  which  are 
inodorous,  as  well  as  with  several  species  of  Matricaria.  A.  tinctoria  yields  a 
good  yellow  dye. 

(42.30.)  Pyrethrum  officinale  is  the  pellitory  of  Spain,  once  much  esteemed  ns 
a sinlogogue,  and  resorted  to  for  the  relief  of  toothach.  The  generic  name,  a 
derivative  from  trvp,  refers  to  the  heat  and  acridity  of  the  plant.  Grew  says,  that 
when  the  root  of  pyrethrum  is  chewed,  “ it  makes  a sensible  impression  on  the 
lips,  which  continues,  like  the  flame  of  a coal,  betwixt  in  and  out,  for  nine  or  ten 
minutes,  but  the  heat  in  other  parts  much  longer,  and  the  burning  sensation  thus 
produced  is  joined  with  a kind  of  vibration,  as  when  a flame  is  brandished  with  a 
lamp-furnace.” 

The  root  contains  a fixed  butyraceous  oil,  rendered  acrid  by  peculiar  essential 
one ; and  these,  when  extracted,  have  been  found  serviceable  in  cases  of  palsy,  and 
in  exciting  cutaneous  action  when  used  as  a liniment.  The  root  has  been’  re- 
commended to  be  chewed  in  paralysis  of  the  muscles  of  the  tongue,  and  it  has 
been  employed  as  a stimulating  bitter  in  low  fever.  Ainslie  says,  that  its  in- 
fusion is  still  administered  in  typhus  by  the  Indian  practitioners,  who  esteem  it 
as  a cordial  and  powerful  excitant. 


(4231.)  Pyrethrum  (or  Matricaria)  Parthenium  is  also  aromatic  and  bitter, 
but  far  less  potent  than  the  preceding  species.  It  was  once  a favorite  remedy  in 
ague,  over  which  it  was  supposed  to  exert  a specific  influence ; hence  indeed  its 
provincial  name,  fever-few,  which  is  a corruption  of  febrifuge. 
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The  odor  of  this  plant  is  said  to  be  peculiarly  disagreeable  to  bees,  and  that 
these  insects  may  be  easily  kept  at  a distance  by  carrying  a handful  of  the  flowers. 

Matricaria  Chamomilla  and  M.  suaveolens  are  almost  as  fragrant  as  the 
Anthemis  nobilis,  for  which  indeed  they  are  often  substituted. 

(4232.)  The  Artemisia:,  or  wornwoods,  are  bitter  aromatic  plants,  and  several 
species  have  been  used  in  medicine.  A.  Absinthium  is  the  common  wormwood; 
A.  Santonicum,  the  Tartarian  wormwood ; A.  Abrotunum,  the  southernwood; 
all  of  which,  especially  the  first-named,  are  powerful  anthelmintics.  The  seeds 
of  the  common  wormwood  are  used  by  rectifiers  to  flavor  spirits,  and  they 
are  likewise  employed  in  Scotland  by  distillers  of  great-still  whisky.  The 
flowers  have  also  been  used  by  brewers  instead  of  hops,  or  added  to  the  ordinary 
ingredients,  to  impart  a more  inebriating  quality  to  the  beer.  A.  Dracunculus  \S 
the  Estragon,  the  young  shoots  of  which  form  an  excellent  pickle,  and  are  used 
to  flavor  fish-sauces  and  vinegar,  hence  called  Tarragon.  A.  Abrotunum  is  said 
to  be  obnoxious  to  the  larvae  of  many  insects,  and  it  is  therefore  strewed  in  ward- 
robes to  prevent  clothes  being  destroyed  by  the  moth.  The  seeds  of  A.  Contra 
and  A.  Judaica  have  also  been  commended  as  anthelmintics  and  vermifuges,  as 
well  as  the  leaves  and  young  shoots  and  flowers  of  A.  maritima,  procera, 
campestris,  arborescens,  and  others.  Indeed,  several  species,  such  as  A.  g/acialis, 
spicata,  Vallesiaca,  rupestris,  &c.  which  grow  on  the  Alpine  heights,  nearing 
the  confines  of  perpetual  snow,  are  by  the  Swiss  and  other  mountaineers 
much  valued  for  their  medicinal  powers.  They  call  these  plants  Genepi,  and 
esteem  them  a panacea,  each  being  the  true  genepi  of  different  places,  al- 
though the  species  are  different  in  different  localities.  In  Switzerland  the 
genepi  is  used  not  only  as  a medicine,  but  as  a condiment  to  flavor  various 
kinds  of  food,  and  the  liqueur  called  eau  d’absinthe  is  impregnated  with  it.  Arte- 
misia vulgaris  once  was  held  in  great  repute  as  an  emmenagogue;  it  was  also 
steeped  in  baths,  to  lessen  fatigue  and  invigorate  the  limbs.  It  is  now  chiefly 
valued  for  the  downy  substance  that  covers  its  leaves,  which,  like  the  pubescence 
of  A.  Sinensis,  is  collected,  the  coarser  kinds  being  employed  as  amadou,  and 
the  finer  used  by  surgeons  as  a convenient  means  of  applying  the  actual  cautery 
in  a modified  form,  under  the  name  of  Moxa . 

(4233.)  Achillea  Millefolium,  the  Millefoil,  is  slightly  bitter  and  astringent; 
hence  it  has  been  employed  as  a vulnerary ; but  it  is  little  esteemed,  except  by 
the  good  women  of  the  Orkneys,  who  hold  millefoil  tea  in  high  repute  for 
its  power  of  dispelling  melancholy.  A.  Plarmica  is  acrid,  and  has  been  used  as 
a sternutatory  and  sialogogue.  Several  species  of  Achillea,  such  ns  A.  nana, 
atrata,  moschata,  and  Herba-rota,  constitute  the  Genepi  of  various  Alpine  districts. 

(4234.)  The  Tansy  ( Tanacetum  vulgare,)  is  a strong-smelling,  stimulating, 
bitter  plant.  It  lTas,  like  its  immediate  allies,  been  commended  as  an  emmena- 
gogue and  anthelmintic;  and,  notwithstanding  both  its  smell  and  taste  are  to 
most  persons  very  disagreeable,  they  are  relished  by  others,  and  its  leaves  have 
hence  been  used  to  flavor  puddings.  Withering  says,  that  if  meat  be  rubbed  with 
tansy  leaves  the  flesh-fly  will  not  touch  it.  A green  colouring  matter  may  be 
extracted  from  the  shoots  of  the  common  tansy,  which  is  used  to  dye  their  clothes 
by  the  Finlanders. 

(4235.)  Diotis  candidissima  is  aromatic  and  very  bitter;  in  the  East  Indies  it 
is  used  as  a diuretic.  Santolina  Chanuccyparissia  is  also  an  aromatic  bitter,  and 
so  are  the  Chrysunthcma,  but  they  are  more  valued  as  ornamental  plants  than 
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1'or  tbeir  medicinal  virtues.  The  species  are  in  general  pretty,  but  the  cultivated 
varieties  of  C.  Sinense  bear  the  most  splendid  flowers,  and  are,  with  the  Dahlias, 
the  chief  pride  of  our  gardens  in  autumn. 

(*1236.)  Another  group  of  the  Asteracecc,  including  Inula,  Pulicaria,  Gna • 
phalium , Filago,  Conyza,  Baccharis,  Buphthalmum,  Sphtcranthus , Helichrysum , 
<fcc.  &c.  have  been  segregated  by  Cassini  to  form  his  tribe  Inulece. 

(4237.)  Inula  Helenium  is  the  elecampane,  by  some  persons  esteemed  as  a 
grateful  stomachic.  Its  leaves  are  aromatic  and  bitter,  but  its  root  much  more 
so.  The  former  were  used  by  the  Romans  as  potherbs,  and  it  would  appear  were 
held  in  no  mean  repute,  in  after-times,  from  the  monkish  line,  “ Enula  campana, 
redclit  pracordia  sana.”  When  preserved,  it  is  still  eaten  as  a cordial  by  Eastern 
nations,  and  the  root  is  used  in  Europe  to  flavor  certain  sorts  of  confectionary 
that  bear  its  name  ; and  it  enters  into  the  composition  of  several  of  the  continental 
carminatives.  It  is  seldom  used  in  England  except  in  veterinary  practice,  or  by 
fraudulent  druggists  to  make  an  emetic  powder,  by  the  addition  of  tartrate  of  an- 
timony, and  then  sold  as  a substitute  for  ipecacuanha.  A peculiar  proximate 
principle,  something  resembling  starch,  was  first  detected  in  the  roots  of  this 
plant,  and  hence  called  lnulin ; it  has  since  been  discovered  in  the  tubers  of  the 
Jerusalem  artichoke,  the  roots  of  the  common  pellitory,  the  Angelica,  the  bulbs 
of  the  colchicum,  &c. 

(4238.)  Inula  (or  Pulicaria)  dysentcrica  is  a well-known  native  astringent 
bitter;  it  has  been  successfully  used  by  the  Russians  in  the  cure  of  dysentery, 
whence  its  specific  name ; but  in  this  country  it  is  seldom  if  ever  employed. 
P.  vulgaris  is  the  common  flea-bane,  so  called  from  it,  as  well  as  the  other 
species  of  Pulicaria,  being  obnoxious  to  vermin,  and  used  to  drive  away  fleas  and 
gnats. 

(4239.)  The  Gnaphalia  of  Dioscorides  were  plants  with  soft  downy  leaves, 
from  which  a substance  was  procured  resembling  cotton ; and  the  present  Gna- 
phalia, if  not  identical  with  the  plants  to  which  the  name  originally  belonged, 
agree  with  them  in  their  soft  pubescent  foliage.  Their  flowers  are  often  pretty, 
and,  from  their  natural  dryness  and  imperishability,  and  the  unchangeableness  of 
their  colours,  they  are  commonly  known,  with  the  several  species  of  Helichrysum 
and  Xeranthemum,  as  ‘immortals,’  or  everlasting  flowers.  They  are  very  varied 
in  colour,  and  form  excellent  winter  beaupots.  G.  dioicum  is  mucilaginous  as 
well  as  slightly  bitter,  and  hence  has  been  recommended  as  a demulcent  in 
pectoral  complaints.  G.  arenarium  is  said  by  the  Portuguese  physicians  to  be 
serviceable  in  dyspnoea ; and  Molina  reports  that  G.  r.ira-vira  is  employed  in 
Chili  as  a sudorific  and  febrifuge. 

(4240.)  Conyza  sr/uarrosa  is  the  common  fly-bane,  so  called  from  its  power  of 
keeping  oft  insects,  especially  flies,  and  of  destroying  fleas.  It  has  also  been  used 
as  a sudorific  and  emmenagogue.  C.  alopecuroides  is  reported  to  have  diuretic 
powers ; and  two  species,  viz.  C.  gummifera  and  C.  robusta,  exude  a gummy  mat- 
ter, which  might  be  serviceable  both  in  medicine  and  the  arts.  C.  odorata  is  a 
fragrant  plant;  and  C.  balsamifera,  which  smells  like  the  preceding,  has  been 
commended  as  a carminative. 

(4241.)  Several  species  of  Baccharis,  as  B.  Indica,  ivee/olia,  &c.  are  stimu- 
lating tonics;  they  are  recommended  to  relieve  headachs,  and  are  sometimes  em- 
ployed to  impregnate  baths,  and  to  make  stimulating  and  resolutive  fomentations. 

(4212.)  Buphthalmum  salicifolium,  the  willow-leaved  ox-eye,  is  said  to  possess 
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slight  narcotic  powers,  thus  anticipating  the  properties  of  the  Cichorucea.  Pallas 
says,  that  in  Persia  its  leaves  are  used  as  tea,  and  that  when  infused  the  liquor 
resembles  our  ordinary  beverage  both  in  appearance  and  flavor  : and  Loureiro 
informs  us,  that  in  Cochin-China  B.  oleraceum  is  eaten  as  a potherb,  although  its 
leaves  are  too  aromatic  to  be  agreeable  to  a European  palate.  Sphceranthus 
Cochin-Chinensis , (one  of  the  Cynaraceae,)  we  are  also  told  by  the  same  authority, 
is  much  used  in  its  native  country  as  an  emollient ; and  several  more  of  the  Inulece 
might  he  employed  as  food  or  medicine,  but  those  which  have  been  enumerated 
are  the  most  powerful  and  important. 

(4243.)  The  Asterece  of  Cassini,  including  Aster,  and  its  more  immediate 
allies,  Callistemma,  Erigeron,  Solidago,  and  Beilis,  are  more  ornamental  than 
useful  plants.  The  Asters  are  favorite  garden-flowers,  familiarly  known  as 
Michaelmas  daisies  ; Callistemma  hortensis,  of  which  there  are  many  varieties,  is 
commonly  called  the  China  Aster,  or  Starwort.  Solidago  is  the  golden  rod  ; of 
it  there  are  several  handsome  species,  some  of  them,  as  .S',  fragrans,  being 
sweet-scented.  And,  although  often  too  much  neglected,  the  humble  daisy 
(Beilis)  must  not  be  passed  unnoticed.  Most  of  these  plants  are  slightly  astrin- 
gent, hence  the  roots  of  the  daisy  and  of  the  golden  rod  have  been  used  as 
vulneraries;  and  Erigeron  Philadelphicum , which  is  very  foetid,  is  affirmed  to  be 
a powerful  emmenagogue.  The  ashes  of  Erigeron  Cunadense  and  E.  acre 
yield  5-6  per  cent,  of  vegetable  alcali ; and  the  latter  plant,  with  Aster  acris,  are 
perhaps  the  most  active  of  the  group. 

(4214.)  Of  the  Senecionece  of  Cassini,  including,  besides  the  normal  genus, 
several  other  Asteraceous  plants,  few  or  none  are  known  to  possess  any  important 
medicinal  properties,  or  to  be  applicable  to  economical  purposes.  Cacalia  pro- 
cumbens  is  said  by  Loureiro  to  be  eaten  as  a potherb  by  the  Cochin-Chinese ; 
and  C.  sonchifolia  and  C.  bulbosa,  as  well  as  several  species  of  Senecio,  especially 
Jacobica  and  Vulgaris,  have  been  made  into  emollient  poultices,  but  their  use 
is  limited,  and  their  virtues  questionable.  They  are  generally  regarded  as  trou- 
blesome weeds  ; and  the  chief  consumption  of  the  latter  is  as  green  food  for  birds, 
under  the  name  of  groundsel;  when  beaten  to  pulp,  and  applied  as  a poultice  to 
the  pit  of  the  stomach,  it  is  said  to  provoke  nausea  and  vomiting.  -S.  vulgaris  is 
principally  interesting  from  the  abortion  of  its  radiant  flowers,  by  which  a con- 
nexion is  established  with  the  Cynaracece ; and  hence  the  non-tumid  style  be- 
comes here  an  essential  diagnostic  sign. 

(4245.)  Arnica,  which  is  the  normal  genus  of  Cassini’s  tribe  Arnicecc,  is  re- 
markable for  the  anomaly  which  it  and  its  immediate  associates,  the  Doronica, 
introduce  into  the  history  of  the  properties  of  the  natural  families  to  which 
they  belong ; for,  amongst  so  many  wholesome  and  aromatic  plants,  altogether 
innocuous,  if  not  esculent,  these  are  said  to  be  very  deleterious.  Doronicum 
Pardalianches  is  the  common  Leopard’s  bane;  and  its  roots,  like  those  of 
I),  seorpioides  and  D.  pluntagineum,  are  reputed  to  be  acrid  poisons.  Arnica 
montana,  the  mountain-tobacco  of  the  French,  is  affirmed  to  owe  its  noxious 
properties  to  the  presence  of  Cytisine,  that  peculiar  proximate  principle  which 
renders  the  seeds  of  the  Laburnum  poisonous;  a plant  which,  like  the  pre- 
sent, is  naturally  connected  with  many  that  are  altogether  innocuous.  It 
would  seem,  from  modern  experiments,  that  the  virulence  of  Arnica  has  been 
not  a little  exaggerated,  and  its  medicinal  powers  have  perhaps  been  magnified 
also;  for  the  reports  of  its  efficacy  in  (he  cure  of  putrid  fever,  ague,  palsy,  amau- 
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rosis,  <fcc.  &c.  but  little  accord  with  the  neglect  into  which  it  lias  generally 
fallen.  On  the  Continent,  however,  it  was  always  more  in  esteem  than  here ; and 
in  Germany  it  even  received  the  name  of  Panacea  lapsorum. 

(4246.)  Eupatorium , Adenostyles,  and  Tussilago,  the  normal  genera  of  Cas- 
sini’s three  tribes,  Eupatoriece,  Adenostyleas,  and  Tussilaginece,  are  asteraceous 
genera,  although,  like  several  of  the  other  modern  tribes,  they  contain  plants 
which  do  not  belong  to  the  Jussieuian  Corymbiferce,  the  present  Asteraceie.  Very 
few  of  them  are  remarkable  for  their  medicinal  properties,  or  the  economical 
purposes  to  which  they  have  been  applied.  Tussilago  Farfara,  the  coltsfoot,  is  a 
demulcent  bitter,  and  has  been  employed  to  sooth  irritation  in  the  air-passages, 
and  hence  its  reputation  as  a pectoral  medicine.  Its  leaves  have  also  been  smoked 
to  relieve  dyspnoea.  They  have  likewise  been  used  as  stuffing  for  pillows  and 
cushions ; and  their  down,  when  saturated  with  saltpetre,  makes  excellent 
tinder.  Eupatorium  aromaticum  and  E.  odoratum  have  very  fragrant  roots; 
and  E.  canndbinum,  perfoliatum,  satureitcfolium,  &c.  are  so  bitter  that 
they  have  been  employed  as  febrifuges.  E.  Aya-pana  has  been  much  ex- 
tolled in  Brazil  as  a diuretic  and  diaphoretic,  E.  perfoliatum  for  renal  diseases, 
and  E.  rotundifolium,  as  useful  in  consumption;  but  none  have  enjoyed  so  high, 
and  apparently  so  undeserved  a reputation,  as  the  E.,  now  called  Mikania  Guaco, 
which  the  South  Americans  affirm  to  be  an  antidote  to  the  bite  of  poisonous  ser- 
pents, and  which  it  was  once  hoped  might  have  proved  serviceable  in  that  for- 
midable disease,  hydrophobia.  Liatris  scariosa  and  L.  squarrosa  are  said  to  be 
powerful  diuretics;  and  Stevia febrifuga  is  much  valued  in  Mexico  as  a remedy 
in  intermittent  fevers. 

(4247.)  Helianthus,  Tagetes,  Calendula , and  Arctotis,  are  four  other  Asteraceie, 
which  give  name  to  the  Cassinian  tribes  Helianthcie,  Calendulece,  Tagelinete, 
and  Arctotidea.  Neither  of  the  latter  contain  any  officinal  plants,  although  some, 
as  Coreopsis,  Dahlia,  Tagetes,  < fee.  are  very  ornamental;  and  Euxenia  is  remark- 
able as  affording  another  instance  of  the  anthers  being  discrete.  Helianthus 
annuus  is  a splendid  shrubbery  flower ; its  seeds  are  also  very  nutritious  food  for 
poultry.  In  North  America  they  are  made  into  cakes  and  bread  by  the  Indians, 
and  from  them  an  excellent  oil  may  be  extracted.  The  pith  of  the  sunflower 
consists  of  almost  pure  medullin. 

The  roots  of  H.  tuberosus  are  esculent ; they  have  much  the  flavor  of  the  arti- 
choke, and  hence  the  plant  has  been  called  by  the  Italians  Girasole  articiocco,  of 
which  our  vulgar  name,  ‘ Jerusalem  artichoke,’  is  a vile  corruption. 

(4248.)  The  roots  of  the  Dahlia,  although  fleshy,  and  abounding  in  farina, 
have  so  disagreeable  a flavor  as  not  to  be  esculent ; but  their  splendid  blossoms 
make  amends  for  their  unsavory  roots. 

(4249.)  Calendula  officinalis  is  the  common  Marigold,  which  at  one  time  was 
much  employed  as  a carminative.  Its  use  has,  however,  now  become  almost 
obsolete,  and  its  chief  consumption  is  to  adulterate  saffron,  and  by  dairy-maids  to 
give  a rich  colour  to  their  cheese  and  butter. 

(4250.)  Both  the  British  species  of  Bidens,  B.  tripartita,  and  cernua,  are  very 
acrid  plants ; when  chewed  they  excite  salivation  ; they  have  also  been  used  as 
yellow  dyes. 

(4251.)  Cynaraceje,  or  Cynarocephahe.  Several  of  the  genera,  and  some- 
times, as  in  Senecio,  deviating  species  of  genera,  the  majority  of  which  have  all 
the  characters  of  Asteraceie,  abort  the  radiant  florets,  so  that  the  heads  of  in- 
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florescence  assume  the  general  appearance  of  the  Cynaracea,  and  are  only  dis- 
tinguishable from  the  present  type  by  their  non-tumid  styles. 

In  the  illustrations  given,  it  will  also  have  been  noticed,  that  although  the  prin- 
cipal genera  of  the  Cassinian  tribes  were  included  in  the  Asteraceai,  others  are 
associated  with  them  that  belong  to  the  present  type,  thus  shewing  the  intimate 
relationship  of  the  two;  for  by  Cassini,  Lessing,  and  others,  the  Jussieuan  dis- 
tribution is  neglected  as  incompatible  with  their  systems,  which  are  not  merely 
schemes  for  the  further  subdivision  of  the  older  groups,  but  plans  proposed  for  an 
entirely  novel  demarcation  of  the  whole  of  the  Asteriance.  But,  like  the  pre- 
ceding type,  the  present  comprehends  more  or  less  completely  several  of  Cassini’s 
tribes,  and  hence  they  will  be  mentioned  as  examples,  and  cited  in  illustration. 

(4252.)  Echinops,  Carduus,  Centaurea,  and  Carlina,  are  the  four  normal 
Cynuraceous  genera  which  give  their  names  to  the  four  Cassinian  tribes,  Echi- 
nopsida,  Carduidce,  Centauridce,  and  CarlinidtB. 

(4253.)  Echinops,  the  globe-thistle,  is  the  only  genus  included  in  the  first- 
named  of  Cassini’s  tribes  or  subtypes.  The  generic  name  refers  to  the  prickles 
with  which  the  heads  of  inflorescence  are  thickly  beset.  Echinops  spharocephalus 
is  reported  to  possess  sudorific  and  cathartic  properties,  and  is  used  in  Languedoc 
as  a remedy  in  rheumatism.  Amadou  is  prepared  from  the  woolly  leaves  of  E. 
strigosus,  which  are  employed  in  Spain  as  a substitute  for  tinder. 

(4254.)  Of  the  Carduidce,  which  are  in  general  scentless  non-lactescent  plants, 
with  very  bitter  juices  and  spiny  leaves,  the  genera  Carduus,  Cirsium  (or  Cnicus), 
Arctium , Onopordum,  Cynara,  Silybum,  Serrntida,  and  Carthamus,  are  the  most 
familiar  and  important  examples. 

(4255.)  Carthamus  tinctorius  is  the  base  saffron,  often  used  to  adulterate  the 
genuine  drug.  It  is  also  employed  as  a dye-stuff  to  tinge  silk  and  cotton  goods, 
and  to  make  the  vegetable  rouge,  so  much  in  request  by  those  who  resort  to  the  aid 
of  such  cosmetics.  The  markets  are  chiefly  supplied  with  this  drug  from  the 
Levant,  especially  from  Egypt.  Its  seeds  have  been  used  in  medicine,  and  they 
are  said  to  form  by  trituration  with  water  an  agreeable  aperient  emulsion.  They 
are  also  eaten  by  many  birds.  C.  lanatus  is  bitter,  and  has  been  so  much  ex- 
tolled as  a febrifuge,  that  it  enjoys,  along  with  Centaurea  benedicta,  the  name  of 
the  “blessed  thistle.” 

(4256.)  Arctium  Lappa  is  the  common  burdock.  In  the  North  of  Europe  its 
roots  and  young  shoots  are  eaten  as  potherbs,  and  in  France  its  buds,  when  culti- 
vated after  the  manner  of  asparagus,  form  avery  palatable  food,  and  make  a good 
substitute  for  the  more  delicate  vegetable.  Its  seeds,  which  are  bitter  and  slightly 
acrid,  have  been  used  as  diuretics;  a decoction  of  the  root  forms  one  of  the 
French  pectoral  ptisans ; it  has  also  been  recommended  as  a detergent  wash  to 
cleanse  foul  ulcers,  and  as  a remedy  for  herpetic  affections.  Sir  Robert  Walpole 
praised  it  as  gout  medicine,  and  others  have  considered  it  an  excellent  substitute 
for  sarsaparilla. 

(4257 .)  Cynara  Scolymus  is  the  common  artichoke,  and  Cynara  Cardunculus 
the  cardoon,  both  of  which  are  cultivated  for  culinary  purposes,  the  parts  eaten 
being  the  fleshy  bases  of  the  bracteaeor  scales  of  the  involucrum,  and  the  enlarged 
succulent  common  receptacle.  They  have  a very  delicate  and  agreeable  flavor, 
and  arc  much  esteemed,  either  when  plainly  boiled,  or  as  an  ingredient  in  ragouts, 
fricassees,  and  soups.  The  young  shoots,  when  earthed  up  like  celery  and  blanched, 
form  a very  good  winter  vegetable.  The  artichoke  has  been  used  medicinally  us 


CYNARACF.TE  OR  CYN AROCEPHALVE. 


933 


a stomachic,  and  its  (lowers,  ns  well  as  those  of  the  cardoon,  were  once  commonly 
employed  by  the  Portuguese  instead  of  rennet  to  curdle  milk.  The  artichoke  is 
also  said  to  afford  a good  yellow  dye. 

(4258.)  Onopordum  Acanthium , the  wild  artichoke,  or  Al-cachofa  of  the 
Spaniards,  has,  like  the  Cynarce,  a fleshy  receptacle,  which  is  esculent.  It  was 
once  cultivated  as  a dietetic  vegetable,  but  has  been  wholly  superseded  by  C. 
Scolymus  and  Curdunculus.  The  expressed  juice  of  this  plant  is  said  by  Eller 
to  be  a serviceable  application  to  cancer  of  the  breast  and  to  cleanse  foul  ulcers, 
and  a decoction  of  its  root,  which  is  astringent,  has  been  used  to  restrain  discharges 
from  the  mucous  membranes.  Its  seeds,  as  well  as  those  of  O.  Illirycum, 
Ara'icum,  <fec.  are  oleiferous;  M.  Durand  reports,  as  the  result  of  much  expe- 
rience, that  22  lbs.  of  the  onopordum  heads  yield  12  lbs.  of  seeds,  from  which 
3 lbs.  of  oil  fit  for  burning  may  be  expressed  by  the  aid  of  heat. 

(4259.)  Most  of  the  common  thistles  belong  to  the  genera  Carduus  and 
Cirsium  or  Cnicus,  a few  only  being  separated  to  form  the  genera  Silybum  and 
Carlina.  The  Cardui  are  in  general  bitter  and  febrifugal  plants,  but  are  rarely 
used  medicinally.  C.  nutans  is  the  musk-thistle,  remarkable  for  its  fragrant 
flowers.  Cirsium  or  Cnicus  (the  old  Serratula,)  arvense  is  noticeable  for  bearing 
galls  in  the  axillar  of  its  leaves,  which  are  said  to  be  powerfully  astringent,  and 
to  be  useful  as  styptics  in  restraining  haemorrhage,  and  in  relieving  hemorr- 
hoids ; but  it  need  not  be  insisted  on,  that  if  they  are  beneficial  in  the  latter  case, 
the  sufferers  must  not  be  content  with  carrying  them  in  their  pockets,  as  our  old 
wives  command.  The  roots  of  Cnicus  tuberosus  are  fleshy,  and,  from  the  quantity 
of  fecula  they  contain  mingled  with  a bitter  principle,  tonic  and  nutritious,  and 
hence  they  have  been  recommended  as  a light  wholesome  diet  for  consumptive 
patients.  The  milk-thistle  (olim  Carduus,  dein  Cnicus,  nunc),  Silybum  Mari- 
anum,  is  a noble  plant.  It  is  the  species  most  commonly  referred  to  as  the 

“ Proud  thistle  ! emblem  dear  to  Scotland’s  sons, 

Begirt  with  threatening  points,  strong  in  defence, 

Unwilling  to  assault.” 

And  well  does  its  towering  height,  wide  spread  pearly  foliage,  and  generally 
majestic  port,  justify  the  poet’s  grand  apostrophe.  Some  persons,  however,  believe 
that  Carduus  acanthoides  is  the  true  Scotch  thistle;  a plant  of  which  Messrs. 
Dickson  and  Gibbs,  nurserymen,  near  Inverness,  raised  in  their  grounds  a few  years 
ago  to  the  astonishing  height  of  eight  feet,  thus  seeming  for  a moment  to  furnish 
evidence  in  favor  of  Foote’s  illnatured  and  pricking  satire,  that  “ nothing  grows 
to  perfection  in  Scotland  but  thistles,  and  those  are  raised  in  hotbeds.” 

The  leaves  of  S.  Marianum,  when  mature,  are  said  to  be  possessed  of  su- 
dorific and  aperient  powers ; when  young,  the  leaves  and  leaf-stalks  are  boiled 
and  eaten  as  greens. 

(4200.)  Of  the  Serratula.  or  saw-worts,  several  species  have  or  might  be  used 
for  economical  or  medicinal  purposes.  S.  Scordium  is  said  by  Loureiro  to  be 
esteemed  in  India  as  an  emmenagogue  and  diaphoretic.  S.  amara  is  remarkable 
for  its  intense  bitterness  ; the  leaves  of  S.  o/eracea  are  eatable  ; and  S.  tincioria 
yields  a fine  yellow  colour,  which,  as  a dye,  is  much  more  durable  than  either  the 
yellow-woad  or  broom.  Comparatively  few  animals  feed  on  thistles.  The  ass  is 
one  of  the  few  that  seem  to  relish  them,  their  spines  being  probably  only  an 
agreeable  stimulus  to  his  hardened  palate,  and  standing  in  the  stead  of  spice  or 
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other  condiments ; and  hence  some  of  these  plants  have  received  the  generic  name 
of  Onobroma. 

(4261.)  Centaurea  (sometimes  subdivided  into  several  genera  or  subgeneric 
groups,)  has  been  made  by  Cassini  the  normal  genus  of  his  tribe  Centauries. 
They  are  bitter  non-lactescent  plants ; one,  the  C.  benedicta,  the  true  blessed  this- 
tle, was  once  much  used  as  a febrifuge;  and,  although  now  neglected,  its  proper- 
ties' are  such  as  to  lead  to  the  belief  that  it  has  been  superseded  by  other  not 
more  efficacious  remedies:  its  chief  fault  being  the  ease  with  which  it  maybe 
obtained ; for  with  too  many  persons  the  difficulty  of  procuring,  the  distance  it 
must  be  fetched,  or  the  exorbitant  price,  are  considered  to  be  essential  pre-requi- 
sites to  the  successful  operation  of  a medicine:  if  they  are  told  to  do  some  great 
thing  they  are  ready  to  do  it,  but  turn  away  in  a rage,  when  only  bidden  to 
wash  and  be  clean.  C.  lanata  (the  Carthamus  lanatus  of  Linneus,)  has  proper- 
ties similar  to  the  foregoing  species  [vide  § 4255],  and  in  France  is  known  by  the 
same  common  name  of  Chardon  bent.  C.  Behen,  Jacea,  Calcitrapa,  Centaurmm, 
and  other  species,  have  been  used  as  febrifuges ; indeed,  the  last-named  has  been 
preferred  to  gentian,  and  many  of  the  more  powerful  bitters.  From  C.  Cyanus  a 
delicate  blue  colour  may  be  extracted,  which  is  valued  as  a pigment  by  miniature 

painters.  . . 

(4262.)  Carlina,  another  of  the  Cynaraceee,  gives  its  name  to  Cassinis  tribe 

Carlines.  It  is  a small  group,  and  the  plants  it  contains  are  almost  as  insignifi- 
cant in  properties  as  they  are  in  number.  Carlina  vidgaris  was  once  much 
extolled  for  alexipharmic  powers.  C.  caulescens  and  C.  acaulis  have  likewise  not 
lacked  laudations,  but  they  have  wholly  fallen  into  disuse,  notwithstanding  the 
older  herbalists  affirm  that  the  latter  was  pointed  out  by  an  angel  to  the  Emperor 
Charlemagne  as  the  means  by  which  to  cure  his  army  of  the  plague : from  which 
incident  the  old  records  add  that  the  genus  received  its  name.  The  flower  is 
large  and  handsome,  and  being,  like  the  other  ‘ immortals,’  little  subject  to  decay, 
it  is  often  fixed  against  the  cottage-doors  in  Germany,  France,  and  Spain,  by  way 
of  a hygrometer,  as  it  regularly  closes  before  rain.  In  the  mountainous  parts  of 
Dauphiny  the  fleshy  receptacle  of  C.  ucanthfolia  is  eaten  as  a substitute  for  the 

artichoke. 

(4203.)  Mutisiacea:.  The  labiate  Composite©  of  Kurope  are  all  unilabiate f 
i.e.  have  ligulate  or  1-lipped,  and  not  ringent  or  2-lipped  coroll*.  But  in  South 
America,  about  the  Straits  of  Magellan,  the  unilabiate  genera  are  superseded  by 
a very  remarkable  group,  in  which  the  corolla  is  bilabiate.  These  have  been  dis- 
tinguished by  T)e  Candolle  from  the  three  ordinary  Jussieuan  orders,  and  called, 
from  their  peculiar  structure,  Labiatiflorce : a very  exceptionable  name,  because 
it  is  used  by  Bartling  to  designate  the  true  Labials  and  their  allies,  and  to  which, 
if  to  any,  it  of  right  belongs.  Hence  the  term  must  be  cancelled,  although  the 
demarcations  of  the  group  and  its  distinctive  characters  may  be  at  once  admitted; 
and  Cassini  having  designated  it,  from  the  normal  genus,  Mutisia,  this  nomen- 
clature, being  according  to  rule,  will  most  likely  be  universally  received. 

(4264.)  The  Mutisiaces,  or  bilabiate  Composite,  are  placed  by  De  Candolle  be- 
tween his  Cynaroccphals  and  Cichoraces,  and  they  certainly  seem  to  be  transi- 
tional from  the  one  of  these  series  to  the  other,  notwithstanding  they  likewise 
exhibit  important  resemblances  to  the  Astcraccs.  But  ns,  notwithstanding  their 
labiate  corollae,  by  which  they  would  seem  to  establish  a connexion  with  the 
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ligulafe  Cichoracem,  they  are  non-lactescent,  and  their  florets  are  often  radiate  and 
dithalamous,  it  seems  advisable  to  regard  them  as  a distinct  and  separate  type,  at 
least  for  the  present,  until  their  affinities  may  be  further  investigated  and  more 
completely  understood. 

(4265.)  Hence  the  Mutisiacecc  or  Labiatijiorce  are  bilabiate  Asterianx,  with 
the  upper  lip  bifid,  the  lower  one  3-toothed:  the  head  of  inflorescence  often 
radiate,  the  leaves  alternate,  sometimes  cirrhiferous,  and  the  juices  bitter,  but  not 
lactescent. 

(4266.)  Very  few  genera  belonging  to  this  group  have  been  as  yet  discovered; 
and  of  those  which  have  been  described  there  is  little  or  nothing  of  real  import- 
ance known.  Trixis  divaricata  or  Perdicium  Braziliense  has  a strong  smell,  and 
is  so  astringent  that  it  has  been  used  in  decoction  in  Brazil  in  cases  of  menorrha- 
gia. Cfiuquiraga  insignis,  which  is  a native  of  Peru,  is  bitter,  and  has  been 
reported  by  Lessing  to  be  considered  in  Payta  a valuable  medicine  in  ardent 
levers.  The  other  genera,  from  their  apparent  relationship  to  the  Cynaracea, 
are  probably  likewise  bitter  and  febrifugal. 

(4267.)  Cichorace.*.  The  succory-like  plants,  which  are  all  included  by 
Cassini  in  his  single  tribe  Lactucex,  have  been  distinguished  by  Don  and  Lessing 
into  several  (6  or  7)  subtribes,  which,  from  Hieracium,  Lactuca,  Scorzonera, 
Hypochxris,  Hyoseris,  Lampsana,  and  Scolymus,  have  been  called  by  the  latter 
author  Hieraciece,  Lactucex,  Scorzonerex,  Hypochceridece,  Hyoseridea,  Lampsa- 
fiex,  and  Scolymex. 

(4268.)  The  Cichoracex  are  in  general  very  juicy,  if  not  succulent  plants,  and 
their  sap  is  for  the  most  part  milky.  Some  ot  them  are  slightly  astringent,  and 
others  bitter,  but  their  narcotic  properties  form  their  more  common  and  remark- 
able characteristic.  This  sedative  principle,  which  is  most  developed  in  the 
lettuce,  has  hence  been  called  lactucarium , but  it  does  not  naturally  exist  in  any 
species  in  sufficient  relative  proportion  to  the  mild  mucilaginous  constituents  to 
render  them  poisonous.  The  deleterious  properties  of  the  Lactuca  virosa , which 
might  seem  to  contradict  this  generalization,  are  attributable  to  a superadded 
acridity,  and  not  to  the  luctucaviuiri  it  contains.  The  ( ich on/ ecu  are  furthermore 
less  bitter  than  either  the  Cynaracece  or  the  Asteracex,  and  they  are  destitute 
ol  the  fragrance  of  the  latter : for,  although  their  seeds  contain  a mild  fixed  oil, 
easy  of  extraction  and  useful  for  economical  purposes,  those  various  modifications 
of  essential  oil  which  give  to  the  different  Asteracex  their  peculiar  odors,  and 
often  very  stimulating  flavors,  are  wholly  absent.  The  Cichoracex  are  hence  in 
general  innocuous  plants,  and  many  of  them  form  wholesome  dietetic  vegetables 
when  by  culture  their  bitterness  is  lessened  and  their  succulence  increased.  One 
other  agreement  among  the  Cichoracex  demands  notice,  and  the  more  especially 
as  it  is  an  exception  to  the  general  rule,  that  lactescent  plants  contain  caoutchouc 
in  their  sap,  their  milky  juices  being  wholly  destitute  of  this  peculiar  principle 
The  natural  emulsions  of  these  vegetables  seem  to  be  formed  simply  by  the 
diffusion  of  a fixed  oil  through  water,  which  is  suspended  by  a little  mucilage 
and  hence,  unless  the  observation  of  Valentine  on  Sonchus  floridanus  be  con! 

firmed  by  future  experiments,  the  milky  sap  of  the  Cichoracex  must  be  regarded 
as  devoid  of  caoutchouc. 

(4269.)  Scolymus , which  gives  name  to  Lessing’s  subtype  Scolymex,  originally 
belonged  to  the  artichoke  (Cynara  Scolymus);  it  however  now  is  given  to  the 
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golden  thistles.  S.  Hispunicus  has  a sweet  fleshy  root,  which  is  eaten  by  the 
Spaniards ; the  leaves  and  stalks  are  also  esculent,  and  form  a common  vegetable 
in  the  markets  of  Salamanca.  The  flowers  of  the  golden  thistle,  like  those  of 
Carthamus  and  Calendula,  are  employed  to  adulterate  saffron. 

(4270.)  Lampsana  or  Lapsana,  the  nipple-wort,  is  the  normal  genus  of 
Lessing’s  subtribe  Lampsaneic,  which  consists  almost  entirely  of  the  three  mo- 
dern genera,  Lampsana,  Rhagodiolus,  and  Koelpinia,  into  which  the  old  genus 
Lapsana  has  been  divided.  Lapsana  communis  has  obtained  some  reputation  in 
village  medicine  as  a soothing  application  to  inflamed  nipples,  and  it  is  in  some 
of  our  provinces  frequently  used  to  allay  the  irritation  brought  on  by  nursing,  and 
hence  its  common  name. 

(4271.)  Cicliorium,  the  succory  or  endive,  and  Hyoseris,  the  swine’s  succory, 
with  Arnosevis,  the  lamb’s  lettuce,  and  other  similar  plants,  form  Lessing’s  sub- 
tribe Hyoserideae  or  CichoretB.  They  are  all  esculent,  but  two  species  of  the 
first  named  are  the  only  ones  employed  as  human  food.  Cichorium  lntybus  is 
cultivated  on  the  continent  for  the  sake  both  of  its  leaves  and  root : the  latter, 
when  roasted,  is  used  instead  of  coffee;  and,  although  it  was  first  employed  either 
to  adulterate  the  Mocha  drink,  or  as  a poor  substitute  for  it  when  the  beiry  was 
too  expensive  for  general  consumption,  its  use  is  now  established,  and,  when 
mixed  with  coffee,  it  is  by  some  persons  believed  to  improve  its  flavor.  The 
roots  of  the  succory,  if  stowed  between  strata  of  earth  in  a warm  cellar,  the  crowns 
being  alone  left  exposed,  will  shoot  out  their  leaves  freely  during  the  winter,  and 
these,  from  their  being  kept  in  the  dark,  are  blanched,  and  form  an  excellent 
salad.  This  mode  of  forcing  is  carried  on  extensively  in  France. 

The  endive  ( Cichorium  Endivia ) is  an  allied  species,  or,  as  some  affirm,  a mere 
variety  of  C.  lntybus  : it  is  grown  in  abundance  in  the  neighbourhood  of  London, 
and  is  one  of  our  favorite  winter  salads.  The  succories  form  excellent  food  for 
cows,  increasing,  it  is  said,  very  materially  the  quantity  of  milk  that  they  afford. 

(4272.)  Hypockoeris,  Seriola,  Robertia,  <fec.  which  form  Lessing’s  subtribe 
Hypoc/ieeridex,  are  plants  of  little  economical  importance.  Swine  are  said  to  be 
fond  of  the  roots  of  Hypochoeris  radicata,  the  long-rooted  cat’s-ear,  whence  in- 
deed its  generic  name. 

(4273.)  Scorzonera,  Leontodon,  Apargia,  Tragopogon,  (fee.  which  form 
Lessing’s  subtribe  Scorzonerete,  are  most  of  them  eatable  plants.  S.  Hispanica 
is  the  viper’s-grass  or  Spanish  salsafy,  once  celebrated  as  an  antidote  for  the  bite 
of  the  viper,  but  now  merely  used  as  a dietetic  plant,  the  roots  being  fleshy,  and 
something  resembling  those  of  carrots  and  parsnips,  or  rather  the  Tragopogon 
porrif alius,  which  is  the  true  or  garden  salsafy.  The  flavor  of  the  boiled  roots 
of  this  latter  vegetable  is  very  like  that  of  asparagus ; it  is  too  little  grown  in 
British  gardens,  but  on  the  continent  it  is  very  commonly  seen.  The  roots  of 
T.  pratensis,  the  goat’s-beard,  are  equally  good  as  food,  and  by  some  persons  pre- 
ferred to  the  preceding. 

(4274.)  Leontodon  Taraxacum,  the  dandelion,  has  sometimes,  when  blanched, 
been  introduced  on  our  tables  in  salad,  but  its  bitterness  is  too  powerful  to  allow 
it  to  be  a pleasant  food.  It  is  hence  more  in  repute  as  a medicine,  and  in  the 
hepatic  complaints  of  persons  long  resident  in  warm  climates  it  often  affords  very 
marked  relief.  It  is  tonic,  and  promotes  the  various  secretions,  forming  like- 
wise an  excellent  food  for  milch  cows ; and,  from  its  influence  over  the  excre- 
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tioiis  of  the  kidnies,  probably  arose  its  vulgar  name,  which  is  found  identical  in 
several  languages.  Its  roots,  like  those  of  the  succory,  have  been  roasted  and 
used  as  a substitute  for  coffee.  This  practice  is  common  among  the  poor  at 
Gottingen. 

(4275.)  The  lettuces,  as  their  generic  name,  Lactuca,  hints,  abound  with  a 
milky  sap.  This,  which,  when  the  plants  are  young  or  the  leaves  excluded  from 
the  light,  is  of  a mild  and  pleasant  bitter,  and  but  very  slightly  narcotic,  becomes, 
in  the  old  stems  and  foliage,  and  more  especially  in  those  plants  which  are  fully 
exposed  to  the  sun,  extremely  bitter  and  notably  sedative.  In  some  species,  as 
L.  virosa,  elongata,  and  sylvestris  or  scariola,  the  narcotic  principle  is  more  pre- 
dominant than  in  L.  sativa,  crispa,  quercina, perennis,  <fec.  which  are  alone  culti- 
vated for  food,  the  others  being  uneatable,  if  not  absolutely  poisonous.  The 
lettuce  has  been  long  in  cultivation,  and  its  soporific  properties  were  very  early 
known.  A bed  of  lettuces  was  feigned  by  the  poet  as  being  able  to  induce  sleep 
even  in  a love-distracted  mind,  and  restless  persons  have  often  found  a lettuce 
supper  very  conducive  to  repose.  The  extract  of  lettuce  is  admitted  into  our  lists 
of  medicines,  and  it  is  found  to  be  a serviceable  mild  narcotic,  and  its  adminis- 
tration not  to  be  followed  by  the  depressing  and  distracting  symptoms  which  so 
often  attend  the  exhibition  of  opium.  There  are  many  varieties  cultivated  in  our 
gardens,  and,  like  other  long  domesticated  plants,  their  genealogy  is  lost  in  the 
obscurity  of  ages.  Thus  some  persons  suppose  them  all  to  be  variations  of  L. 
sativa,  while  others  believe  even  L.  sativa  itself  to  be  only  an  ameliorated  form 
of  L.  scariola  or  quercina ; and  not  a few  authorities  refer  to  L.  virosa  as  the 
original  stock. 

(4276.)  Of  Crepis,  Barkhausia,  Sonchus,  cfec.  little  need  be  said.  The 
tormer  are  too  bitter  for  human  food,  and,  although  by  the  poor  peasants  in 
Germany  and  France  the  leaves  oi  the  latter  are  sometimes  eaten  as  salads,  they 
are  more  commonly  used  as  food  for  swine  than  men. 

(4277.)  The  Hieracia  or  hawk-weeds,  which,  with  a few  other  insignificant 
plants,  form  Lessing’s  subtribe  Hieraciett,  are  chiefly  interesting  from  the 
difficulty'  which  is  found  in  distinguishing  the  very  numerous  species  of  the 
normal  genus.  Some  of  them  have  handsome  flowers,  and  are  well  worthy  of 
cultivation  for  ornamental  purposes.  H.  murorum  is  one  of  the  lung-worts,  so 
called  from  the  supposition  that  it  possessed  the  power  of  curing  consumption ; 
a belief  as  groundless  as  the  apparently  more  absurd  opinion,  that  the  juice  of 
another  species  is  used  by  hawks  to  strengthen  their  ey'es,  and  enable  them  to 
see  their  prey  at  almost  any  distance. 

EKICOS/E. 

(4278.)  The  Heaths  (Ericas),  with  the  few  other  plants  that  agree  with  them 
in  ba\ing  perigynous,  synpetalous,  staminiferous  corollas,  were  associated  by 
Jussieu  to  form  bis  ninth  class,  named  by  Richard  PericorolU,  but  which  is  here, 
from  the  normal  genus,  Erica,  culled  the  Ericostc.  By  De  Candolle,  who  com- 
bines the  epigynous  and  perigynous  polypetalous  Exogenas,  that  is,  the  Myrtosce 
and  Angehcoste,  which  form  together  the  polypetalous  portion  of  his  suborder 
Calyciflorae,  (§  1917,  3356,)  the  epigynous  and  perigynous  monopetalas,  that  is, 
the  Aslerostt  and  Ericoscc,  are  likewise  united;  all  those  plants  in  which  (be 
stamens  and  petals  do  not  either  separately  or  in  union  arise  from  the  receptacle 
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being  considered  calyciflorous.  This  scheme  has  some  advantages  to  recommend 
it,  as  the  distinctions  are  in  general  more  obvious  between  the  hypogynous  ex- 
sertion  of  the  stamens  and  corolla,  and  the  two  other  modes,  than  these  latter, 
(he  perigynous  and  epigynous,  are  from  each  other.  But  as  the  distinctions 
fail  on  either  hand,  there  does  not  seem  to  be  any  sufficient  reason  for  such  a 
deviation  from  the  Jussieuan  scheme:  and  this  the  more  especially  as  the  syn- 
petalous  Asterosce  and  Ericosie,  with  their  staminiferous  corollae,  appear  to  be 
more  nearly  related  to  the  synpetalous  Primulosce,  whose  corollae  are  likewise 
staminiferous,  than  to  the  epigynous  and  perigynous  Angelicoste,  and  Myrtosce, 
which  are  the  polypetalous  calyciflor*  of  De  Candolle.  Hence  the  original  plan 
is  here  retained  with  sufficient  explanation  of  the  change  proposed  by  De  Candolle 
to  render  his  scheme  consentaneous  with  the  present,  by  the  union  of  the  sub- 
divisions adopted  from  Jussieu. 

(4279.)  Collectively  considered,  the  Ericosie  are  synpetalous  perigynous 
Exogenae,  with  often  staminiferous  corollae,  or,  in  other  words,  pericorollous 
Syrirt  gales. 

(4280.)  The  three  sections  into  which  this  suborder  is  divided  are  called,  from 
Campanula,  Erica,  and  Styrax,  the  normal  genera  of  each,  the  Campanulinte, 
Ericinie,  and  Styracinie. 

(4281.)  The  Gesneriacete,  included  in  his  ninth  class  by  Jussieu,  are  more 
nearly  related  to  the  Orobanchaceee  and  Cyrtandridie  of  the  hypocorollous  Pri- 
mulosee,  than  to  either  of  the  present  sections,  notwithstanding  the  germen  is 
occasionally  half  inferior;  for  the  calyx  being  more  or  less  adnate,  merely  in- 
dicates them  as  the  transitional  group  from  one  suborder  to  the  other,  just  as 
similar  modifications  of  structure  have  shewn  the  connexion  of  other  series  ; 
e.  g.  the  hypogynous  Mimosas,  (§  2220,)  amongst  the  perigynous  or  calyciflorous 
Myrtosce,  the  subhypogynous  Vitince,  (§  3480-3,)  amongst  the  thalamiflorous 
Rlneadosae  ; the  questionable  form  of  Eschscholtzia,  (§  3833,)  and  the  epigynous 
corolla  of  the  T’acciniacece,  which,  notwithstanding,  cannot  be  severed  from  the 
Ericacece  and  Epacridacece. 

CAMPANULINjE. 

(4282.)  The  genera  included  in  this  section  are  distributable  into  three  types, 
called,  from  Goodenia,  Stylidium,  and  Campanula,  the  Goodeniaccw,  Stylidiaceic, 
and  Campanulaceic. 

(4283.)  Collectively  considered,  the  Campanulinte  are  pericorollous  Syringales 
or  Ericosie,  with  the  calyx  in  general  adnate  to  the  germen  and  corolliferous, 
hence  the  corolla  is  perigynous;  it  is  also  for  the  most  part  staminiferous,  the 
stamens  being  equal  or  less  in  number  than  its  lobes,  and  alternate  with  them.  And 
the  placentae  central  and  polyspermous. 

(4284.)  Goodeniace.e.  Goodenia,  and  its  typical  allies,  are  herbs  or  shrubs, 
with  watery  juices,  round  or  irregularly  angled  stems,  alternate  simple  leaves, 
entire  or  occasionally  lobed,  often  dentate,  and  always  destitute  of  stipules. 

The  inflorescence  is  variable,  scattered,  or  more  rarely  aggregate ; and  the 
flowers  for  the  most  part  irregular  and  united. 

The  calyx  is  adnate  to  the  germen,  rarely  free,  persistent,  equal  or  unequal,  5- 
cleft  or  5-3  lobed,  with  the  limb  sometimes  shortened  and  entire,  or  even  obsolete. 
The  corolla  is  exserted  from  the  faux  of  the  calyx,  synpetalous,  more  or  less 
irregular,  deciduous,  or  marcescent ; the  tube  with  a posterior  longitudinal  cleft, 
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or  sometimes,  when  the  calyx  is  nearly  free,  5 -cleft,  anil  adherent  to  the  base  of 
the  germen.  The  limb  is  5-parted,  2 or  1 -lipped,  tbe  disk  of  the  segments  being 
flat,  the  sides  or  wings  attenuated,  elevated,  and  with  an  induplicate  aestivation, 
rarely  obsolete  or  absent.  The  stamens  are  definite  (5),  perigynous,  distinct  from 
both  the  petals  and  the  style,  and  alternate  in  exsertion  with  the  lobes  of  the 
corolla.  The  filaments  are  free,  the  anthers  free  or  coherent,  linear,  erect, 
2-celled,  with  contiguous  parallel  locules,  and  dehiscent  lengthwise  by  chinks. 
The  pollen  simple  or  compound.  The  germen  consists  of  2 connate  carpels, 

2 or  1,  rarely  4-celled.  Tbe  placentas  central,  the  ovules  in  general  many,  seldom 
definite;  the  style  single,  (rarely  divided,)  the  stigma  entire,  (seldom  2-lobed,) 
and  surrounded  by  a sulimembranaceous  cup-shaped  indusium,  which  is  either 
entire  or  two-lobed. 

The  fruit  is  a polyspermous  capsule,  2-,  rarely  4-celled,  or  occasionally 
1-celled  by  the  shortening  of  the  dissepiment:  sometimes,  but  seldom  becoming 
drupaceous,  and  very  rarely  a 2-seeded  utricle.  The  seeds  are  erect,  the  testa 
often  thickish  or  subosseous,  the  albumen  fleshy  and  of  tbe  shape  of  the  seed, 
seldom  wanting.  The  cotyledons  of  a median  size,  often  foliaceous,  and  the 
plumula  inconspicuous. 

(4285.)  Hence,  differentially  considered,  the  Goodeniacew  are  non-lactescent 
Campanulinee,  with  an  irregular  or  subregular  corolla,  the  margins  of  the  lobes 
induplicate  in  aestivation,  and  the  stigma  indusiate. 

(4286.)  Brunonia  and  Scavola,  associated  with  the  Goodenia  by  Dr.  Brown, 
have  been  separated  by  other  systematists,  and  made  examplars  of  distinct 
orders.  These  genera  differ  from  the  other  Goodeniacece  in  several  particulars, 
but  ir  seems  sufficient  to  regard  them  as  subtypes  ; hence  the  Goodeniacece  may  be 
divided  into  three  subordinate  groups,  the  Brunonidce,  Sccevolidce,  and  Goode- 
novidee. 

(4287.)  In  the  first,  the  Brunonidce,  the  inflorescence  is  capitate,  the  corolla 
nearly  regular,  the  fruit  a superior  1-celled  membranous  utricle,  enclosed  within 
the  indurated  tube  of  the  calyx,  and  the  seed  solitary  and  exalbuminous  ; 

(4288.)  While  in  the  Scavolidce  the  fruit  is  drupaceous  or  nut-like,  inferior, 
1-2-4  celled,  with  1-2  seeds,  and  the  albumen  fleshy; 

(4289.)  And  in  the  Goodenovida  the  capsule  is  2-4  celled,  and  the  seeds  inde- 
finite and  albuminous. 

(4290.)  The  indusium,  or  cup-shaped  process  of  the  style  which  surrounds  the 
stigma,  is  the  most  peculiar  characteristic  of  the  Goodeniacea.,  and  it  prevails  in 
all  the  three  subtypes.  It  is  probably  a modification  of  the  hairy  processes  com- 
mon in  the  Campanulacea,  and  which  become  verticillate  in  Lobelia,  so  as  to 
constitute  a cyathiform  fringe,  the  pile  of  which  only  requires  cohesion  to  produce 
the  indusium,  so  characteristic  of  this  type.  Brunonia,  by  its  capitate  flowers, 
establishes  a connexion  with  the  compositas,  which  is  corroborated  by  what  Dr. 
Brown  very  truly  calls  “ the  remarkable  joint  or  change  in  texture  in  the  apex  of 
its  filaments.”  this  genus  is  likewise  further  noticeable  for  its  free  or  superior 
germen  and  hypogynous  stamens,  as  well  as  for  its  1-celled  ovary  and  solitary 
exalbuminous  seed.  Scavola,  which  agrees  with  Brunonia  in  having  sometimes 
a 1-celled  fruit  and  solitary  seed,  and  with  the  Goodenovidie  in  its  inferior  germen 
and  fleshy  albumen,  is  evidently  the  connecting  link  between  these  two  extremes, 
with  the  latter  of  which  the  Scavolidce  are  still  in  general  combined.  The 
Goodcnovida  are  peculiarly  interesting  from  the  extraordinary  modifications  of 
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their  florul  organs,  the  calyx  being  sometimes  inferior,  while  the  corolla  is  supe- 
rior, thus,  as  in  various  other  instances,  setting  at  naught  the  artificial  characters 
of  natural  orders. 

(4291.)  The  Goodeniacetc,  being  natives  of  New  Holland  and  the  South  Sea 
Islands,  are  less  familiar  to  Europeans  than  many  other  tribes,  and  their  uses  and 
properties  are  as  yet  unknown. 

(4292.)  Stylidiace/e.  Stylidium  and  its  allies,  Lemvenhockia  and  Forstera, 
which  form  together  this  small  type,  are  herbs  or  shrubs,  with  aqueous  juices, 
round  stems  and  branches,  or  sometimes  with  the  general  axis  abortive  and  be- 


Stylidium  laricifolium. 

b.  Cutting,  to  shew  leaves  and  inflores- 
cence. 

(a)  Entire  flower. 

(£)  Section  of  ditto,  to  shew  the  cohe- 
sion of  the  stamina  and  style,  forming  u 
column. 

( c ) Transverse  section  of  the  ovary. 

(d)  The  entire  fruit. 

(e)  Section  of  the  same. 

(/)  A seed  (magnified.) 

( g ) Longitudinal  section  of  ditto,  to 
shew  the  albumen  and  included  embryo. 


coming  scapescent.  The  leaves  are  alternate,  seldom  verticillate,  simple,  entire, 
plane,  and  exstipulate. 

The  inflorescence  is  terminal,  (seldom  axillary,)  and  either  solitary,  spicate, 
or  racemose,  the  pedicels  olten  tri-bracteate,  and  the  flowers  united  and  mostly 
irregular. 

The  tube  of  the  calyx  is  adnate  to  the  germen,  the  limb  2-6  parted,  bilabiate 
or  regular,  and  persistent.  The  corolla  synpetalous,  with  the  limb  5-6  cleft, 
irregular,  rarely  equal,  imbricate  in  eestivation,  and  late  in  falling  off.  The 
stamens  are  two,  the  filaments  united  with  the  style,  forming  an  elongated  co- 
lumn ; the  anthers  1 or  2-celled,  when  the  latter  didymous  and  incumbent  on 
the  stigma,  and  dehiscent  by  chinks.  The  pollen  simple  and  globose,  sometimes 
angular.  The  germen,  olten  crowned  with  one  or  two  glands,  is  formed  of 
2 connate  carpels,  2-celled,  or  sometimes  1-celled,  by  the  abbreviation  of  the  dis- 
sepiment, which  is  parallel  and  placentiferous.  The  style  is  connate  with  the 
filaments,  and  the  stigma,  which  is  simple  or  bifid,  is  enclosed  and  hidden  by  the 
anthers. 
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The  fruit  is  capsular,  2-celled,  or  subunilocular ; 2-valved,  with  the  dissepiment 
parallel  to  the  valves,  sometimes  contracted,  and  subsequently  loosened  from  the 
introflexed  margins  of  the  valves.  The  seeds  are  indefinite,  small,  and  erect, 
sometimes  pedicellate  and  attached  to  the  axis  of  the  dissepiment.  The  albumen, 
of  the  same  shape  as  the  seed,  is  fleshy  and  somewhat  oily,  and  includes  the 
embryo,  which  is  minute. 

(4293.)  Hence,  differentially  considered,  the  Stylidiacea  are  gynandrous  Cam- 
panulintB,  or  synpetalous  exogen*,  with  an  irregular  corolla,  and  stamens  connate 
with  the  style. 

(4294.)  The  structure  of  these  plants  is  highly  curious,  and  has  led  some  emi- 
nent botanists  into  extraordinary  errors.  The  pistil  is  so  concealed  by  the 
stamens,  that  by  Labillardiere  and  L.  C.  Richard  it  was  wholly  overlooked,  the 
former  believing  the  epigynous  gland  to  be  the  stigma,  and  the  latter  thinking 
that  the  lower  lip  was  a petaloid  pistil.  The  irritability  of  the  column  in  Styli- 
dium  is  a phenomenon  of  much  physiological  interest:  but  here  the  interest  of 
these  plants  ends,  for,  like  the  preceding  type,  of  their  properties  and  uses  there 
is  nothing  at  present  known. 

(429a.)  Campanulaceje.  The  Bell-flowers  and  their  allies  are  herbaceous 
or  shrubby  plants,  in  general  lactescent,  with  round  or  irregularly  angled  stems 
alternate,  rarely  opposite  leaves,  simple,  often  lobed,  sessile  or  petiolate,  and 
destitute  of  stipules. 

The  inflorescence  is  terminal  or  axillary,  solitary  or  aggregate,  and  variable  in 
its  form,  being  either  paniculate,  racemose,  spicate,  or  even  capitate;  and  the 
pedicels  either  naked  or  bibracteate.  The  flowers  are  united,  in  one  subtype  re- 
gular, but  in  the  other  irregular. 

The  tube  of  the  calyx  is  adnate  with  the  ovary,  the  limb  5 (rarely  4-8),  cleft, 
equal,  and  persistent.  The  corolla  is  synpetalous,  deciduous,  or  marcescent,  re- 
gular or  irregular,  5 (rarely  4-6-8)  cleft,  or  formed  of  5 petals,  with  broad  con- 
niving ungues.  The  calyx  is  lined  by  an  annular  disk  or  torus,  which  bears  both 
the  corolla  and  the  stamens.  The  aestivation  is  valvate.  The  stamens  are  definite, 
equal  in  number  to  the  petals,  and  alternate  with  them.  The  filaments  are  free,’ 
the  anthers  erect,  1 -celled,  discrete  in  one  subtype,  but  syngenesious  in  the  other, 
and  dehiscent  lengthwise  by  chinks.  The  pollen  round  in  the  Campanulide,  and 
oval  in  the  Lobelidoe.  The  germen  is  inferior  or  half  inferior,  formed  of  2 or 
more  connate  carpels,  2 - or  many  celled,  and  many-ovuled.  The  style  is  single 
and  the  stigma  undivided,  or  with  as  many  divisions  as  there  are  cells  in  the  ger- 
men ; and  sometimes  surrounded  by  a cup-like  fringe,  simulating  an  indusium. 

The  fruit  is  capsular,  2 (1-3)  celled,  inferior  or  half  inferior,  and  opening  by 
lateral  pores  below  the  limb  of  the  calyx,  or  sometimes  at  the  summit  by  valves 
bearing  the  placentae.  The  seeds  are  indefinite,  small,  and  erect;  the  albumen 
fleshy,  the  embryo  straight,  in  the  axis  of  the  albumen,  and  the  radicle  inferior 

(4296.)  Hence,  selecting  the  chief  differential  characters,  the  Campanulas 
are  lactescent  Campanula,  with  a valvate  activation  of  the  corolla,  stamens  not 
coherent  with  the  style,  which  is  pilose,  but  not  indusiate.  The  fruit  capsular,  and 
the  seeds  indefinite  and  albuminous. 

(4297.)  The  structural  differences  that  occur  amongst  the  Campanulacem  have 
led  to  their  separation  into  two  subtypes,  by  some  persons  considered  independent 
orders,  and  which,  from  Lobelia  and  Campanula,  the  normal  genera,  are  called 
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the  Lobelidm  and  Campanula e,  the  one  being  synantberous  or  syngenesious,  and 
the  other  corisantherous  Campanulaceat. 

(4298.)  In  the  Lobelidcc.,  or  syngenesious  Campanulacetc,  the  corolla  is  irre- 
gular, sometimes  5-petaled,  the  anthers  coherent,  and  the  pollen  oval; 

(4299.)  While  in  the  Campanulidce,  or  corisantherous  Campannlaceie,  the 
flowers  are  regular,  the  stamens  discrete,  and  the  pollen  round. 

(4300.)  The  lactescence  of  these  plants,  as  well  as  many  points  in  their  struc- 
ture, such  especially  as  the  syngenesious  stamens  of  the  Lobelidce,  and  the  hairy 
styles  of  both  subtypes  shew  their  affinity  to  the  composite,  and  in  particular  to 
the  Cichoraceous  group.  The  milky  juices  of  the  Campanulidce  are  acrid,  but  those 
of  the  Lobelidce  much  more  so ; hence  the  former  are  considered  innocuous,  but 
the  latter  deleterious,  or  at  least  suspicious  plants. 

(4301.)  Campanulidt.  The  roots  of  several  species  of  Campanula  are  eat- 
able. C.  Rapunculus  is  the  common  Ramp  or  Rampion,  which  is  much  cul- 
tivated as  an  esculent  vegetable  in  France  and  Italy.  C.  Rapunculoides  and  persici- 
folia,  are  also  sometimes  grown  as  dietetic  plants,  but  the  Campanulas  are  more 
valued  for  their  beauty  than  their  economical  value.  C.  pijramidalis  is  a very 
handsome  plant,  and  keeps  in  flower  for  several  months.  C.  Trachelium,  C.  Spe- 
culum, C.  glomerata,  &c.  are  also  very  ornamental.  C.  lilifolia  is  interesting, 


A 


Campanula  Trachelium . 


a.  Leaves  and  inflorescence. 

( a ) Calyx  and  pistil. 

( b ) The  fruit. 

(c)  Transverse  section  of  the  same, 
to  shew  the  3-cells  axial  placenta,  and 
many  seeds. 

(d)  A seed  magnified. 

( e ) Section  of  ditto,  to  shew  the  em- 
bryo and  albumen. 


from  the  circumstance  of  its  leaves  being  before  blossoming  crowded  on  the  sum- 
mit of  the  stem  by  the  arrest  of  the  axial  evolution,  so  as  to  form  a bunch 
resembling  a rose;  but,  during  the  after-development  of  the  panicle,  the  axis  be- 
comes elongated,  and  the  leaves,  at  one  lime  crowded,  are  scattered  over  the 
lengthened  stem.  The  roots  of  this  species  are  eaten  in  Chinn,  both  in  a raw 
state,  and  when  boiled. 
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(4302.)  The  young  shoots  of  Canarina  campanulata  are  said  by  De  Candolle 
to  be  eaten  in  the  Canary  Islands;  and  those  of  Phyteuma  spicata  are  also  es- 
culent. M.  Larbalestrier,  in  a communication  to  the  Royal  Society  of  Medicine, 
of  Paris,  has  spoken  highly  of  the  curative  powers  of  a species  of  Phyteuma 
growing  on  the  Alps,  which  he  affirms  to  be  a remedy  in  cancers  and  various 
cachectic  sores.  He  does  not  specifically  name  or  describe  this  Phyteuma,  and 
it  is  to  be  feared  that  it  will  not  prove  more  powerful  than  the  Phyteuma  of 
Dioscorides,  which  used  to  be  relied  on  as  a physical  means  of  exciting  love. 

(4303.)  Lobelidje.  The  milky  juices  of  these  plants,  although  often  acrid,  and 
sometimes  poisonous,  vary  in  the  degree  of  their  acridity',  and  are  even  occasionally 
mild  and  insipid,  as  is  the  case  in  L.  tenella.  Their  milk,  especially  that  of  the 
species  growing  in  warm  climates,  contains  caoutchouc ; and  from  one,  hence 
called  L.  caoutchouc,  this  very  useful  substance  is  procured.  L.  inflata  has  been 
much  commended  for  the  relief  it  affords  in  difficulty  of  breathing,  and  it  appears 
to  have  been  administered  in  asthmas,  and  even  in  croup,  with  much  advantage  ; it 
is  both  emetic  and  diaphoretic,  but  it  should  be  exhibited  with  caution,  for  several 
cases  are  on  record  in  which  death  has  been  caused  by  too  large  doses : L.  longi- 
flora  is  also  poisonous ; and,  from  its  destroying  horses  that  feed  upon  it,  it  has 
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Lobelia  syphilitica. 

c.  Cutting,  to  shew  alternate  leaves 
and  inflorescence. 

(«)  A flower  separated. 

( b ) The  same  deprived  of  the  calyx 
and  corolla,  to  shew  the  syngenesious  an- 
thers surrounding  the  style. 

(c)  The  pistil. 

( d)  The  fruit,  with  the  persistent 
calyx. 

(c)  Section  of  ditto. 

(/)  A seed  magnified. 

( g ) Section  of  ditto,  to  shew  the  em- 
bryo included  in  the  albumen. 

(/<)  The  embryo  isolated. 


been  called  in  St.  Domingo  Chalta  cavallo;  and  in  Spain,  where  it  is  cultivated, 
Iiubienta  caval/os.  The  negroes  resort  to  it  occasionally  as  a poison  ; and  Jacquin 
says  the  juice,  if  accidentally  applied  to  the  eyes,  brings  on  violent  inflammation. 
L.  urens  is  likewise  a very  noxious  plant,  but  L.  Tupa  appears  to  be  the  most 
acrid  and  deleterious  of  the  whole.  Feuillee  says,  that  even  the  odor  of  the 
flowers  will  cause  excessive  vomiting;  and,  if  applied  to  the  skin,  or  taken  inter- 
nally, its  acridity  produces  violent  inflammation  and  pain,  often  followed  by  death. 

6 I) 
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Jr.  syphilitica  has  been  much  extolled  for  its  influence  in  certain  cachectic  dis- 
orders, and  L.  cardinalis  has  been  used  as  an  anthelmintic,  but  neither  of  them 
are  now  held  in  much  esteem.  Thunberg  mentions  a species  of  Lobelia,  a native 
of  the  Cape  of  Good  Hope,  the  roots  of  which  are  eaten  by  the  Hottentots,  who 
call  the  plant  Karup. 

ERICINiE. 

(4304.)  The  heaths  (Erica),  with  the  bilberries  (Vaccinia),  the  Australian 
heaths  (Epacrides),  and  their  respective  allies,  once  all  included  in  a single  order, 
but  now  divided  into  many,  are  here  associated,  and  distinguished  by  being  con- 
sidered the  several  types  and  subtypes  of  a common  section;  which,  from  the 
normal  genus,  Erica,  may  be  called  the  Erici/u z. 

(430.5.)  Collectively  considered,  the  Ericiutc  are  pericorollous  Syringules  or 
Ericostc,  with  in  general  regular  flowers;  calyx  free  (rarely  adnate),  the  lobes 
of  the  corolla  mostly  imbricate  in  aestivation,  stamina  equal  in  number  to  the 
petals,  and  alternate  with  them,  or  twice  as  many.  The  anthers  usually  2-celled, 
and  distinct  at  base  or  apex;  the  germen  5-4  (rarely  1-celled),  the  cells  agreeing 
in  number  with  the  lobes  of  the  calyx  and  corolla,  and  the  placentae  central  and 
many-seeded. 

(4306.)  The  three  types  or  chief  divisions  of  the  section  admitted  here,  are 
the  Vacciniacece,  Ericacece,  and  Epacridacetc,  so  called  from  the  normal  genera, 
already  mentioned.  The  other  subdivisions  alluded  to,  such  as  the  Vyrolacea, 
Monotrope  a,  Rhodoracea,  <fcc.  are  merely  subordinate  groups,  more  correctly 
esteemed  subtypes  or  districts. 

(4307.)  Vacciniaceje.  The  bilberry  and  its  immediate  allies  are  shrubby 
plants,  with  aqueous  juices,  round  or  irregularly  angled  stems  and  branches;  al- 

c 


c.  Vaccinium  Myrtillus.  Branch  with 
fruit. 

(a)  A flower  deprived  of  calyx  and 
corolla,  to  shew  the  stamens. 

(A)  The  corolla. 

(c,  d)  Side  and  front  views  of  a stamen, 
shewing  its  hornlike  processes. 

(e,f)  Section  of  the  fruit. 

(g)  A seed,  (h)  section  of  ditto. 

(i)  The  embryo. 


ternate,  simple,  entire  leaves,  often  coriaceous  and  perennial,  and  sometimes  with 
glandular  dots  on  the  under  surface;  the  petioles  short,  and  the  stipules  wanting. 
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The  inflorescence  is  solitary  or  racemose,  and  the  flowers  regular  and  united. 

The  tube  of  the  calyx  is  adnate  to  the  germen;  the  limb  epigynous,  4-5-6 
toothed  or  entire,  and  sometimes  deciduous.  The  corolla  epigynous,  synpetalous, 
4-5-6  toothed,  or  sometimes  cleft;  the  divisions  being  equal  in  number  to  the 
lobes  of  the  calyx,  alternate  with  them,  and  imbricate  in  aestivation.  The  stamina 
are  twice  as  many  as  the  petals,  uniseriate,  and  exserted  from  an  epigynous  disk ; 
the  filaments  are  free,  the  anthers  terminal,  2-celled,  and  the  cells  parallel,  dis- 
crete at  the  summits,  prolonged  into  horns,  and  dehiscent  at  the  apex  by  pores. 
The  germen  is  inferior,  but  nuked  at  its  summit,  and  surmounted  by  an  epigynous 
disk  or  torus,  which  bears  both  the  corolla  and  stamens.  The  cells  are  4-5, 
alternate  with  the  segments  of  the  calyx ; the  trophosperms  are  central  and 
many-ovuled,  the  style  single,  and  the  stigma  for  the  most  part  capitate.  The 
fruit  is  baccate,  subglobose,  umbilicate  at  the  apex,  and  crowned  with  the  per- 
sistent limb  of  the  calyx;  fleshy  or  juicy,  indehiscent,  4-5  celled,  and  the  cells 
few  or  many-seeded.  The  seeds  are  small,  ascending  (furnished  with  both  arillus 
and  chalaza?)  The  albumen  is  fleshy  and  transparent;  the  embryo  straight, 
white,  and  axile,  the  radicle  long  and  inferior,  and  the  cotyledons  narrow,  and  very 
short. 

(4308.)  Hence,  selecting  the  chief  differential  characters,  the  Vacciniacee  are 
deviating  Ericine,  with  epigynous  corolla  and  stamens;  the  germen  being  inferior, 
the  corolla  regular,  the  anthers  2-celled  and  2-horned,  the  fruit  succulent,  and 
the  seeds  many. 

(4309.)  From  the  above  detail  and  summary  of  structure,  it  is  evident  that  the 
Facciniacecp,  by  the  strict  rule,  of  system,  belong  rather  to  the  epicorollous  than 
to  the  pericorollous  class  of  Jussieu  to  the  calyciflorous,  than  to  the  corolli- 
florous  subclass  of  De  Candolle;  and  to  our  Asterose  than  Ericosce . But,  ex- 
cepting in  the  epigynous  exsertion  of  their  corolla  and  stamens,  they  are  so 
similar  in  general  structure  to  the  heaths,  that  at  one  time  they  were  combined 
with  the  Ericacece;  and  still,  by  some  high  authorities,  as  by  Richard,  that  con- 
nexion is  preserved.  Hence,  notwithstanding  their  deviation  from  the  general 
diagnostic  sign,  their  location  is  undisturbed ; for,  as  the  natural  system  is  one  of 
synthesis,  not  of  analysis,  these  aberrations  are  of  little  moment  ; they  only 
furnish  additional  evidence,  and  repeat  the  oft-told  warning,  that  when  natural 
affinities  are  scrupulously  attended  to,  arbitrary  differential  signs  must  be  fre- 
quently neglected. 

(4310.;  The  Facciniacee  are  slightly  astringent  plants;  their  bark  and  leaves 
have  been  used  as  tonics,  and  they  are  said  to  be  possessed  of  diuretic  properties. 
These  latter  are  probably  most  developed  in  Vaccinium  resinosum,  and  glaucum; 
the  under  sides  of  the  leaves  of  which  are  thickly  set  with  glands,  that  furnish 
abundance  of  resin. 

The  fruits  of  most,  being  fleshy  and  juicy,  are  eatable,  and  those  which  are  not 
too  acrid  or  astringent,  form  pleasant  food.  1 . Myrtillus  is  the  common  bilberry; 
V.  uliginosum,  the  bleaberry;  V.  Fids  Idea,  the  cowberry;  V.  Oxycoccus,  now 
called  Oxycoccus palustris,  the  common  cranberry  ; 0.  macrocarpus,  the  great- 
fruited  cranberry;  and  various  other  species  of  Vaccinium  are  known  us  Whor- 
tleberries. the  fruits  oi  these  plants,  when  fermented,  afford  an  intoxicating 
liquor;  they  are  used  occasionally  to  restore  the  faded  colours  of  certain  wines, 
and  attempts  have  been  made  to  dye  paper  and  linen  of  a violet  colour  with  their 
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juice.  Moor-game  live  on  tbe  berries  of  these  plants,  which  abound  in  the  north 
of  Europe.  Gouts  feed  upon  their  leaves  and  branches,  but  cows  and  horses 
refuse  them  as  fodder.  Large  quantities  of  cranberries  are  collected  in  Russia 
and  Poland  for  exportation,  and  in  various  counties  of  England  and  Scotland  they 
are  eaten  in  tarts  and  with  cream.  The  Highlanders  often  mix  them  in  the 
whisky  they  give  to  strangers,  in  order  to  disguise  its  strength  and  flavor,  the 
latter  of  which  is  anything  but  pleasant  to  untutored  palates.  The  fruit  of 
V.  uliginosum  is  said  to  possess  narcotic  powers,  and  it  is  sometimes  put  into  beer 
and  other  liquors  to  make  them  heady.  The  cowberries  make  an  excellent  jelly, 
which  is  far  superior  to  that  of  the  red  currant  for  eating  with  venison.  In  China 
V.  formosum  is  esteemed  a sacred  plant,  and  its  flowers  are  gathered  at  the 
opening  of  the  new  year,  and  placed  as  offerings  by  the  devout  in  all  their  temples. 

(4311.)  The  Escallonia:,  sometimes  confounded  with  the  Vacciniaceai,  are 
essentially  different  in  their  structure,  and  belong  to  another  order,  (§  3227); 
their  flowers  are  polypetalous,  and  their  anthers  dehisce  by  longitudinal  chinks. 

(4312.)  Ericace.®.  Erica  (the  heath),  and  Pyrola  (the  winter  green),  are 
the  normal  genera  of  the  two  subtypes,  Ericidce  and  Pyrolidaz  or  Monotropidce. 
These  are  sometimes  elevated  to  the  rank  of  distinct  orders,  but  they  are  here 
associated  as  subordinate  divisions  of  a common  type,  which  from  the  first  named 
genus  may  be  called  the  Ericacea. 

(4313.)  The  EricacetE,  collectively  considered,  are  suffruticose,  shrubby,  or 
arborescent  plants,  with  roundish  stems  and  branches,  and  aqueous  or  slightly 
resinous  juices.  The  leaves  are  alternate,  opposite  or  whorled,  often  coriaceous 
and  acerose ; simple,  frequently  entire,  occasionally  dentate  or  serrate,  and  arti- 
culated with  the  branches;  often  evergreen  (rarely  wanting),  stipules  always 
absent. 

The  inflorescence  is  terminal  or  axillary,  solitary  or  aggregate ; when  the  latter, 
variable,  being  either  racemose,  corymbiform,  sub-umbellate,  fasciculate,  or  sub- 
capitate  ; the  flowers  pedicelled,  sometimes  surrounded  by  imbricate,  scarious,  or 
coloured  bracteae,  regular  and  united. 

The  calyx  is  free,  synsepalous,  4-5-parted  (rarely  2-0-8  cleft),  nearly  equal, 
persistent,  and  with  the  segments  alternately  imbricate  in  aestivation.  The  torus 
forms  a ring-like  disk,  lining  the  base  of  the  calyx  or  surrounding  the  germen. 
The  corolla  is  synpetalous,  4-5  cleft,  sometimes  separable  in  4-5  pieces,  regular 
or  irregular,  with  the  petals  equal  in  number  to  the  sepals,  alternate  with  them, 
and  exserted  from  the  edge  of  the  disk ; hence  perigynous,  or  occasionally 
almost  hypogynous,  imbricate  in  aestivation,  and  often  marcescent.  The  stamens 
are  definite,  equal  in  number  to  the  petals,  and  alternate  with  them,  or  twice  as 
many,  and  exserted  either  from  the  petals  or  the  edge  of  the  torus.  The  filaments 
are  free,  the  anthers  terminal,  incumbent,  often  becoming  inverted,  2-celled,  with 
apposite,  contiguous,  and  more  or  less  discrete  locules  furnished  with  appendages, 
and  dehiscent  by  pores  or  chinks.  The  germen  is  free,  formed  of  several  connate 
carpels,  equal  in  number  to  the  lobes  of  the  calyx  and  alternate  with  them, 
arranged  in  a whorl  round  the  axis,  to  which  the  trophosperms,  which  are  many- 
ovuled,  are  adnate.  The  style  is  single  and  cylindrical,  exserted  from  the 
column,  the  stigma  in  general  capitate,  but  sometimes  toothed  or  lobed. 

The  fruit  is  capsular  or  baccate,  many-celledand  many-seeded,  and  with  a variable 
dehiscence ; sometimes  being  loculicidal,  and  sometimes  septicidal.  The  placentai 
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are  central,  often  tumid,  the  seeds  for  the  most  part  indefinite,  (rarely  few  or 
solitary),  small,  with  the  coats  loose  in  one  subtype,  but  in  the  other  firmly  adhe- 
rent to  the  nucleus,  the  albumen  fleshy,  the  embryo  straight  and  axile,  and  the 
radicle  turned  towards  the  hilum. 

(4314.)  Hence,  differentially  considered,  the  Ericacccc  are  normal  Erichue, 
with  a free  germen,  2-celled,  dry,  appendiculate  anthers,  and  an  embryo  in  the 
axis  of  a fleshy  albumen. 

(4315.)  The  two  subtypes  Ericida.  and  Pyrolidte  are  instituted  for  the  purpose 
of  segregating  certain  genera,  which  differ  in  some  important  points  of  structure, 
such  as  a shrubby  or  herbaceous  port,  regular  or  irregular  flowers,  straight  or 
declinate  style,  winged  or  wingless  seeds,  <fcc.;  but  that  these  differences  do  not 
afford  more  than  subtypical  diagnostic  signs,  is  evident  from  one  of  the  Pyrola.  be- 
longing to  the  herbaceous  group  being  frutescent;  by  the  style  in  the  Pyrolula 
being  sometimes  not  declinate  but  straight,  as  in  the  Ericida;  and  by  one  of  the 
Erica,  although  belonging  to  the  apterous  group,  having  broad,  winged  seeds ; still 
the  distinction  is  convenient,  and  the  following  are  the  most  general  differences. 

(4316.)  The  Pyrolidi z are  herbaceous  Ericacea,  having  anthers  with  or  with- 
out appendages,  the  style  mostly  declinate,  the  seeds  very  minute  and  furnished 
with  wiugs,  and  the  testa  large,  loose,  and  reticulated,  and  the  embryo  inverted ; 

(4317.)  While  the  Ericida  are  shrubby  or  arborescent  Ericacea,  with  regular 
or  irregular  corollas,  appendiculate  anthers,  a straight  style,  small  seeds,  and  the 
testa  closely  adherent  to  the  nucleus. 

(4318.)  Pyrolidi.  Pyrola,  and  its  allies,  are  innocuous  plants,  most  of  them 


are  slightly  astringent,  such  as  P.  rotundifolia,  and  one,  Chimaphila  (olim  Pyrola') 
umbellala , is  esteemed  as  a powerful  diuretic ; it  is  likewise  reputed  to  be  further 
valuable  from  its  decidedly  tonic  properties.  Its  leaves  ure  said  to  be  slightly 


B 


and  cut  through,  to  shew  the  embryo. 


b.  Pyrola  rotundifolia.  Entire  plant. 

(a)  Flower  separated. 

(5)  One  of  the  stamens  isolated. 

(c)  Fruit. 

(d)  Section  of  the  same. 

( e ) Seed  magnified. 

(/)  Ditto,  with  a part  of  the  arillus  removed. 
(g)  Seed,  with  the  arillus  wholly  removed 
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irritating,  and  to  inflame  or  vesicate  the  skin  when  applied  to  it.  Pyrola  aphylla, 
which  is  destitute  of  leaves,  thus  associates  the  leafless  Monotropa  and  Pterospora 
with  the  leafy  Ericida,  as  well  as  indicating,  through  these  curious  parasitic 
plants,  an  affinity  to  the  leafless  parasitic  orobanches. 

(4319.)  Ericidje.  The  variations  of  dehiscence  of  the  fruit  in  this  subtype  led 
Jussieu  and  De  Candolle  to  divide  it  into  two  orders,  the  Rhododendra  and  Erica  of 
the  one,  or  the  Rhodorea  and  Ericea  of  the  other ; and,  although  the  differences  do 
not  seem  to  be  of  sufficient  importance,  or  sufficiently  constant  to  justify  the 
establishment  of  two  distinct  orders,  still,  as  the  plants  contained  in  each  vary  con- 
siderably in  properties,  it  may  be  as  well  to  retain  them  as  subtypical  districts, 
always  however  bearing  in  mind  that  there  are  frequent  exceptions  as  to  cha- 
racters on  both  sides : the  difference  of  properties  being  far  more  constant  than 
that  of  structure. 

(4320.)  Kalmia,  Rhododendron,  Azalea,  and  Epigaa,  which  form  the  Jussieuan 
mono-  or  synpetalous  Rhododendrea  and  Rhodora,  Ledum,  Jiefaria,  and  Ilea, 
which  form  his  sub-polypetalous  Rhodorete,  constitute  together  the  first  of  these 
subtypical  districts,  which  was  supposed  to  be  distinguishable  from  the  Ericee t by 
the  stigma  being  for  the  most  part  capitate,  the  fruit  capsular,  and  the  dehiscence 
septifragal  or  septicidal,  the  margins  of  the  valves  being  introflexed  and  connected 
with  the  axis ; 

(4321.)  While  Erica,  and  the  rest  of  the  Ericida,  forming  Jussieu  and  De 
Candolle’s  Ericea,  were  defined  as  having  the  fruit  baccate  or  capsular,  the 
dehiscence  loculicidal,  the  valves  bearing  the  placentae  along  their  centres  and 
connected  to  the  axis  only  at  the  bottom.  The  stigma  being  likewise  for  the  most 
part  simple. 

(4322.)  The  Rhodorea  are  all  suspicious,  and  some  deleterious  plants. 
The  decoction  of  the  leaves  of  Kalmia  latifotia  is  said  by  Barton  to  be  poisonous 
both  to  men  and  beasts,  although  brute  animals  are  known  to  feed  on  the  plant  in 
a raw  state  without  any  immediate  perceptible  injury.  But  Bigelow  assures  us 
that  the  flesh  of  young  pheasants,  after  feeding  on  the  Kalmia  buds  and  shoots, 
becomes  poisonous  to  man  ; and  some  cases  of  severe  disease  are  on  record  which 
seem  to  be  attributable  to  this  cause  alone.  The  flowers  of  the  Kalmia  exude  a 
large  quantity  of  sweet  nectareous  juice,  which  is  greedily  collected  by  bees  and 
wasps,  but  the  honey  formed  from  it  is  found  to  be  deleterious  to  man,  and  even  the 
nectar  itself  is  said,  when  swallowed,  to  bring  on  Intoxication  of  a phrenitic  kind, 
which  is  not  only  formidable  in  its  symptoms,  but  also  very  lengthened  in  its  du- 
ration. The  stems  and  branches  of  these  plants,  as  well  as  of  the  Rhododendra 
and  Andromeda,  are  covered  with  a brownish  powder,  which  is  used  in  the  United 
States  of  America  as  a sternutatory ; but  prolonged  indulgence  in  the  use  of  this 
snuff  is  said  not  to  be  without  inconvenience.  The  Kalmia  are  remarkable  for 
the  irritability  and  curious  construction  of  their  stamens,  each  having  a hollow 
retreat  formed  in  the  corolla  for  the  protection  of  the  anther. 

(4323.)  Azalea  Pontica  and  Rhododendron  Ponticum  exude,  like  the  Kalmia, 
a nectareous  juice,  from  which  honey  is  collected,  having  similar  intoxicating 
and  poisonous  properties  to  that  of  the  American  plants.  This  Azalea  is  be- 
lieved to  be  the  JEgolethron  of  the  ancients;  and  it  was  to  many  of  the  soldiers 
eating  honey  collected  from  such  plants,  that  the  plague  was  attributed  which 
afflicted  the  army  of  Xenophon,  in  the  celebrated  retreat  of  the  10,000.  Rhodo- 
dendron Ponticum  affords  a similar  deleterious  nectar;  and,  as  it  grows  with  the 
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Azalea  Pontica,  they  were  both  probably  implicated  in  producing  the  calamity 
just  mentioned.  II.  maximum  and  chrysanthum  are  likewise  suspicious  plants, 
although  goats  and  sheep  are  said  to  feed  upon  them  with  impunity;  and 
Pallas  tells  us,  that  in  Siberia,  where  the  latter  grows,  its  leaves  are  gathered, 
and  an  infusion  of  them  drank  us  a refreshing  beverage,  in  the  same  manner  as 
we  drink  the  China  leaf ; and  that  the  name  of  the  plant  is  schei,  or  tea.  The 
infusion  of  a decoction  of  this  schei  is  narcotic,  and,  when  taken  in  any  quantity, 
inebriates.  Steller  says,  this  having  been  accidentally  discovered  by  one  of  his 
companions  (Capriolus),  his  servants  were  continually  taking  small  quantities  as 
an  exhilarant.  It  has  been  employed  in  medicine,  and  highly  extolled  for  its  in- 
fluence over  gout  and  rheumatism,  especially  in  constitutions  where  colchicum 
disagrees.  The  Russians  also  use  it  in  baths  or  fomentations,  to  relieve  pains  of 
the  limbs,  and  lessen  the  feeling  of  fatigue. 

(4324.)  Ledum  latifolium  has  been  much  commended  as  a stomachic.  It  is 
fragrant,  and  has  a pleasant  aromatic  bitter  flavour.  It  is  said  to  excite  appetite  ; 
and,  during  the  war  for  independence,  its  leaves  were  used  in  the  United  States  as 
a substitute  for  tea.  L.  paluslre  has  somewhat  similar  properties,  and  has  been 
used  for  similar  purposes.  In  Germany  a sort  of  beer  has  been  brewed  from  its 
leaves ; and  it  has  also  been  recommended  as  a febrifuge. 

(4325.)  Arbutus  (the  strawberry-tree),  Arctostaphylos  (the  bearberry),  with 
Andromeda,  Calluna,  Menziesiapani  the  vast  unwieldy  genus  Erica,  are  suffi- 
cient illustrations  of  the  Jussieuau  group  Ericece,  which  is  nominally  retained 
merely  on  account  of  the  difference  in  properties  observable  between  its  included 
genera,  and  those  referred  to  his  group  Rhododendra,  or  Rhodorea.  For,  instead 
of  the  active  and  often  poisonous  principles  developed  in  them,  these  Ericea.  are 
altogether  devoid  of  active  qualities : they  are  inodorous,  nearly  tasteless,  inno- 
cuous, and  of  such  an  arid  nature  as  to  lose  little  or  nothing  by  exsiccation.  The 
chief  and  most  constant  principle  found  in  the  Ericea  is  tannin.  The  Erica,  and 
most  of  their  allies,  are  remarkable  for  their  almost  utter  destitution  of  essential 
oils,  resins,  and  gum-resins  ; und  hence  their  want  of  smell.  Their  flowers, 
though  often  extremely  beautiful,  being  scentless,  the  fruits  also  are  for  the  most 
part  dry1,  membranous,  or  woody  capsules,  unfit  for  food ; but  those  which  are 
baccate  are  in  general  esculent  and  palatable  ; such  as  Gaultheria  procumbens 
and  G.  Shallon,  Arctostaphylos  alpina,  and  several  species  of  Arbutus. 

(4320.)  The  Gaultheria,  besides  affording  eatable  fruits,  are  remarkable,  in 
this  generally  scentless  group,  for  their  fragrance.  The  leaves  of  G.  procumbens, 
the  Palommier,  or  Canada  tea,  have  a very  pleasant  odor;  and  in  infusion, 
Bigelow  says,  they  are  used  as  a substitute  for  tea,  and  also  taken  as  a stimulant, 
as  well  as  admini  stered  medicinallyas  a diuretic.  Coxe  states  that  this  infusion 
is  serviceable  in  asthma.  G.  fragrantissima  is  likewise  a sweet-smelling  plant. 

(4327.)  Arctostaphylos  Uva  ursi  is  the  bearberry,  the  leaves  of  which  are 
bitter,  astringent,  and  demulcent.  In  powder  and  decoction,  they  have  been 
found  of  much  use  in  the  cure  of  irritable  bladder,  and  in  disorders  of  the  kidnies 
and  their  subservient  organs.  They. have  also  been  sometimes  employed  in  the  pro- 
cess of  tanning. 

(4328.)  Arbutus  Andrachne,  integrifolia,  mucrmata,  petiolaris,  and  Unedo,  all 
bear  edible  Iruits,  but  they  are  not  in  general  much  esteemed.  Wine,  vinegar, 
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;ind  spirit,  nre  procured  from  the  berries  of  the  latter,  which  are  said  to  be  whole- 
some, and  really  pleasant  when  fully  ripe ; for,  although  naturalized,  if  not  a native 
of  England,  and  abundant  in  Ireland,  it  wants  a Numidian  sun  to  develop  the 
flavor  of  the  fruit,  and  render  it  digestible.  This  plant  is  one  of  the  arboreous 
Ericece ; and  its  wood,  which  is  hard  and  prettily  veined,  is  in  request  by  turners 
for  ornamental  works.  In  the  neighbourhood  of  Killarney,  where  the  hills 
which  bound  the  lakes  are  covered  with  strawberry-trees,  boxes,  chess-men,  &c. 
are  made  from  the  wood,  and  generally  purchased  by  visitors  as  memorials  of  the 
place.  A.  petiotaris  is  said  by  Humboldt  to  be  infested  with  a moth  that  affords 
silk,  which  is  used  in  the  manufactures  of  Mexico. 

(4329.)  Andromeda  has  been  given  as  a generic  name  to  a series  of  elegant 
and  somewhat  pretty  plants,  inhabitants  of  Alpine  swamps  and  sea-marshes, 
being  chained  as  it  were  to  bleak  rocks  and  desert  places,  and  surrounded  by 
monsters  of  the  deep,  like  their  virgin  namesake,  with  whose  history  Linneus, 
who  lost  no  opportunity  of  indulging  his  romantic  imagination,  feigns  an  inge- 
nious and  interesting  parallel. 

(4330.)  Andromeda  polifolia,  which  is  a native  of  Britain  and  the  northern 
parts  of  Europe,  has  been  used  instead  of  nut-galls.  Its  decoction,  according  to 
Gmelin,  is  inebriating,  and  in  Siberia  it  is  resorted  to  as  the  source  of  an  exhilarat- 
ing beverage. 

The  leaves  of  A.  arborea  form,  when  boiled,  a mildly  acid  drink,  which  in  the 
United  States  is  administered  to  relieve  the  thirst  and  moderate  the  heat  attending 
ardent  fevers.  Barton  says  that  A.  Mariana  is  poisonous ; its  decoction  is,  how- 
ever, found  serviceable  as  a wash  in  those  cases  of  ulcerated  feet  so  common 
among  the  slaves  in  the  southern  States  of  the  Union.  The  powder  of  its  seeds, 
as  well  as  the  brown  dust-like  matter  that  covers  the  twigs  in  this  and  other  allied 
plants,  is  used,  like  that  of  the  Azalia  and  Rhododendra,  as  a sternutatory. 
A.  ovalifolia  is  affirmed  to  be  also  poisonous  ; and  we  nre  told  that  in  Nipal  goats 
are  killed  by  feeding  on  its  shoots.  A Javanese  species  is  also  said  by  Dr. 
Ilorsfield  to  be  very  irritating:  it  contains  a volatile  oil,  of  a peculiar  odor,  which 
is  serviceable  in  rheumatism. 

(4331.)  Erica  is  a most  extensive  genus,  comprehending  between  5 and  600 
known  species,  and  hence  it  imperatively  requires  to  be  broken  up,  if  not  into 
distinct  genera,  at  least  into  several  subgeneric  groups ; for  the  segregation  of 
Calluna  and  Menziesia  have  done  little  towards  reducing  their  amount.  Until 
within  the  last  fifty  or  sixty  years  not  more  than  five  or  six  species  of  heath  were 
known,  viz.  1,  Calluna;  2,  Menziesiae;  and  3 or  4 species  of  Erica,  natives  of 
Britain;  and  1,  Erica  Mediterranea,  common  in  Spain,  and  said  to  have  been 
lately  discovered  in  Ireland ; the  former  being  dwarfish  shrubs,  and  the  latter  an 
arborescent  plant.  But,  after  the  British  obtained  possession  of  the  Cape  of 
Good  Hope,  new,  beautiful,  and  extraordinary  heaths  were  discovered  in  profusion. 
They  are  in  general  elegant,  and  often  very  pretty  plants,  deservedly  favorites  in 
every  collection,  and  their  successful  culture  is  one  of  the  tests  of  an  accomplished 
gardener.  The  properties  of  the  heaths  are  insignificant ; some  few,  as  the  Erica 
odor-rosea  and  E.  tenuiflora,  are  delightfully  fragrant,  the  former  smelling  like 
altar  of  roses,  and  the  latter  resembling  a carnation ; but  the  vast  majority  are 
wholly  scentless.  It  is  said  that  the  Piets  made  a delicious  and  wholesome  liquor 
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with  the  Erica ctnerea : but  if  they  did,  the  method  perished  with  them,  us  it  is  now 
unknown.  Boethius  accounts  for  this  from  the  legend,  that  the  mode  of  preparing 


a.  Erica  longiflora.  Cutting,  to  shew  leaves  and 
flowers. 

(a)  Corolla  laid  open. 

(b)  Stamens  and  pistil,  the  perianth  being  re- 
moved. 

(c)  The  fruit  of  E.  cincrea. 

(d)  Section  of  the  same. 

(e)  A seed  magnified. 

(/)  Section  of  the  same,  to  shew  the  albumen  and 
embryo. 

(g)  Seeds  of  their  natural  size. 


such  a delightful  beverage  was  never  communicated  by  them  to  any  but  their  own 
blood,  and  hence  the  art  was  lost  with  their  extermination : 

“ Though  unobtrusive  all  thy  beauties  shine, 

Yet  boast  thou  rival  of  the  purple  vine  ! 

For  once  thy  mantling  juice  was  seen  to  laugh 
In  pearly  cups  which  monarchs  loved  to  quaff’; 

And  frequent  wake  the  wild  inspired  lay, 

On  Teviot’s  hills,  beneath  the  Pictish  sway.”  Leyden. 

(4332.)  This  heath,  as  well  as  the  Calluna,  (the  ling  or  heather),  grows  in  barren 
Alpine  moors,  where  no  other  vegetable  substance  abounds,  and  is  applied  to  a variety 
ol  useful  purposes.  1 here  the  highlanders  make  the  walls  of  their  cabins  of  mud 
or  cement,  strengthened  with  heather ; heather  also  thatches  these  huts,  and  ropes 
of  heather  form  a sort  of  lattice- work  or  window;  highland  beds  are  often  made 
ol  heather,  highland  cloths  dyed  yellow  with  its  shoots,  and  highland  flocks  oc- 
casionally fed  upon  its  young  tops.  And  several  Highland  lairds,  it  is  reported, 
derive  no  small  proportion  of  their  revenues  from  the  heather,  which  is  made  into 
besoms,  and  sold  throughout  the  kingdom.  Few  animals,  however,  relish  it  as 
food  ; but  it  supports  myriads  of  birds,  and  affords  them  cover.  It  is  also  a favorite 
resoit  of  insects,  especially  of  bees,  but  heath-honey  is  of  a dark  colour,  and 
unsightly,  although  not  inferior  in  flavor  to  that  collected  from  other  plants. 

(4333.)  Epacbidace^.  Epacris,  and  its  typical  associates,  are  shrubs  or 
small  trees,  with  nodeless  branches,  sometimes  covered  with  down,  which,  when 
present,  is  simple.  The  leaves  ure  alternate,  rarely  opposite,  entire,  attenuated 
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towards  the  petiole,  or  sessile,  or  even  cucullate  and  semi-amplexicaul,  and  desti- 
tute of  stipules. 

The  inflorescence  is  axillary  or  terminal';  when  the  former,  solitary,  when  the 
^utter,  spicate  or  racemose.  The  flowers  are  united,  or  by  abortion  separate, 
regular,  white  or  red,  seldom  blue,  and  often  involucrate  by  two  or  more  coloured 
bracte*,  which  are  imbricate. 

The  calyx  is  free,  synsepalous,  5-parted,  persistent,  and  often  coloured.  The 
corolla  synpetalous  and  quinquifld,  rarely  quadrifid,  the  conjoined  petals  some- 
times separable,  deciduous  or  marcescent,  valvate  or  imbricate  in  aestivation, 
occasionally  coherent  by  their  apices,  forming  a calyptra,  which  is  circumscissile  at 
the  base;  the  exsertion  being  hypogynous,  the  stamina  bvpogynous  or  epipetal- 
ous,  equal  in  number  to  the  petals,  and  alternate  with  them  in  their  exsertion, 
seldom  fewer.  The  filaments  are  free,  the  anthers  incumbent,  exappendiculate, 
sometimes  bordered,  simple,  wdth  a single  cell  or  receptacle  for  the  pollen,  and  de- 
hiscent longitudinally.  The  pollen  is  subglobose  or  slightly  angled,  free,  or  the 
grains  connate  by  threes.  The  germen  is  free,  sessile,  formed  of  2-10  connate 
carpels  arranged  in  a w'horl  round  the  axis,  2-10-celled,  rarely  unilocular  by  abor- 
tion (as  in  Monotoca).  The  placentae  adhere  to  the  central  column,  and  are  1- 
or  many-ovuled,  the  style  1,  and  the  stigma  undivided  or  occasionally  dentate. 

The  fruit  is  capsular,  baccate,  or  drupaceous,  the  placentae  adherent  to  the  axis, 
sometimes  separating  at  the  base,  and  pendulous,  seeds  albuminous,  indefinite  or 
definite,  seldom  by  abortion  solitary,  and  the  embryo  straight  and  round,  and 
more  than  half  the  length  of  the  albumen  in  the  axis  of  which  it  is  included. 

(4334.)  Hence,  differentially  considered,  the  Epacridaces  are  subperigynous 
or  hypogynous  Erkins,  with  regular  flowers,  furnished  with  imbricate  bracteae, 
dry,  1 -celled  exappendiculate  anthers,  and  usually  a many-celled  many-seeded 
fruit. 

(4335.)  Brown,  who  first  distinguished  and  characterized  the  Epacridacetz, 
separated  the  included  genera  into  two  subt3pes,  called,  from  Styphelia  and 
Epacris,  the  Styphelids  and  Epacridtc,  or  genuine  Epacridetc. 

(4330.)  In  the  former,  or  Styphelidte,  the  corolla  is  in  general  valvate  in  aesti- 
vation, the  cells  of  the  ovary  1-seeded,  the  pericarp  indehiscent,  baccate,  or 
drupaceous,  rarely  capsular ; 

(4337.)  While  in  the  hitter,  the  Epacridtc,  the  aestivation  of  the  corolla  is 
imbricate,  the  cells  of  the  germen  many-ovuled,  and  the  fruit  capsular. 

(4338.)  The  Epacridacetz  supply  the  place  of  the  Ericacetc  in  New  Holland 
and  the  Polynesian  Isles.  They  are  very  similar  in  habit  and  structure  to  the 
Ericee,  and  have  been  called  Australian  heaths ; they  also  resemble  the  Erics,  in  the 
beauty  of  their  flowers  and  their  general  destitution  of  active  properties ; so  that 
none  have  been  used  in  medicine,  and  very  few  are  applicable  to  ordinary  domestic 
purposes.  Lissanthe  sapid  a , however,  one  of  the  Styphelidte,  is  the  Australian 
cranberry,  and  it  is  one  of  the  few  indigenous  eatable  fruits  of  New  Holland. 
Epacris  pulchella  is  sweet-scented. 

STY  RACING. 

(4339.)  The  third  and  last  section  into  which  the  Ericostz  or  peri-corollous 
Syringales  has  been  divided,  includes  three  or  four  types  or  natural  families,  which, 
from  Styrax,  Bclvisia,  Achras  Saputa,  and  Diospyrus  Ebenum,  have  been 
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called  the  Styraccce,  lialvisiacea:,  Sapotacerc,  and  Ebenacctc ; the  former  giving 
likewise  to  the  whole  a common  collective  name. 


A B C 


A.  Diospyrus  Lotus.  Twig  with  fruit.  (a)  Stamineous  flower. 

(b)  Pistilline  flower.  (e)  Calyx  and  pistil.  ( d ) Transverse  section 

of  the  fruit,  (e)  A seed.  (/)  Section  of  ditto,  shewing  the  embryo 
within  the  albumen.  (g')  The  embryo  isolated. 

b.  Achras  Sapota.  Branch,  with  leaves  and  flow'ers.  (a)  A single 
flower.  (b)  The  corolla  opened,  to  shew  the  stamens.  (e)  The 
pistil,  (d)  The  fruit.  ( e ) Transverse  section  of  ditto.  (/)  A seed. 

( g ) Transverse  section  of  ditto.  (h)  The  embryo. 

c.  Styrax  officinale.  Branch,  with  leaves  and  flowers.  («)  Flower 
laid  open,  to  shew  stamens  and  pistil.  (b)  Pistil.  (e)  Transverse 
section  of  the  germen.  {d)  The  fruit.  (e)  A section  of  ditto. 

(/)  A seed.  (g)  A section  of  ditto, 

(4340.)  The  Styracinee  are  evidently  a transitional  group,  belonging,  as 
Hooker  observes,  as  much  to  the  Calyciflorse  as  to  the  Corolliflora3  of  De  Candolle, 
and,  like  the  Epacridaceae,  as  much  to  the  hypogynous  as  to  the  perigynous 
classes  of  Jussieu.  Indeed,  it  is  observable,  that  throughout  the  Ericoste  the 
exceptions  to  the  arbitrary  character  of  exsertion  of  the  corolla  are  very  frequent, 
the  V 5 icciniacce  having  it  epigynous,  the  Ericacet z and  Epacridaceae  scarcely 
perigynous,  and  in  the  Styracinee  it  is  chiefly  hypogynous ; so  that,  were  the 
artificial  signs  either  of  Jussieu  or  De  Candolle  to  be  strictly  observed,  so  as  to 
render  either  scheme  useful  as  an  index,  the  natural  affinities  of  many  groups 
would  be  grossly  violated. 

(4341.)  The  Slyracinte,  collectively  considered,  are  deviating  Ericosce,  with 
arboreous  or  shrubby  stems,  alternate,  simple,  exstipulate  leaves,  regular  flowers, 
the  calyx  free  or  slightly  adherent  to  the  germen,  the  corolla  peri-  or  bj’po- 
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gynous,  and  in  general  staminiferous,  some  of  the  filaments  often  sterile,  ovary 
many-,  rarely  1-celled,  fruit  indehiscent,  seeds  definite  or  solitary,  placentae 
central,  indistinct,  and  the  radicle  turned  towards  the  hilum. 

(4342.)  Styrace.®.  Styrax,  and  its  typical  allies,  are  trees  or  shrubs,  with 
aqueous  juices,  round  or  irregularly  angled  stems  and  branches,  alternate,  simple, 
entire  leaves,  with  short  petioles,  and  exstipulate.  The  pubescence  often  stellate. 

The  inflorescence  is  axillary,  seldom  terminal,  crowded  or  racemose,  and  the 
flowers  regular,  and  united.  The  calyx  is  synpetalous,  more  or  less  adherent  to 
the  germen,  hence  superior  or  inferior,  4-5  cleft,  seldom  entire,  and  persistent. 
Disk  none.  The  corolla  is  sometimes  hypogynous,  and  sometimes  exserted  from 
the  faux  of  the  calyx,  synpetalous,  the  limb  4-5  cleft,  with  the  segments  alter- 
nate with  the  lobes  of  the  calyx,  often  8-10  cleft,  with  the  intermediate  laciniae 
the  smallest.  The  aestivation  in  general  is  valvate,  but  not  unfrequently  imbri- 
cate. The  stamina  are  exserted  from  the  tube  of  the  corolla  in  2-4  series, 
definite  or  indefinite,  and  unequal  in  length.  The  filaments  in  general  slightly 
coherent  at  their  bases.  The  anthers  2-celled,  innate,  introrse,  and  dehiscent 
lengthwise  by  chinks.  The  germen  is  half-inferior  or  superior,  formed  of  3-4-5 
connate  carpels,  3-5-celled,  the  ovules  definite,  (usually  4 in  each  cell,  seldom 
solitary),  2 being  erect  and  2 pendulous,  and  the  placentae  central,  but  indistinct. 
The  style  1,  cylindrical,  straight,  and  the  stigma  3-5-lobed. 

The  fruit  is  drupaceous,  girded,  or  crowned  by  the  persistent  calyx,  with  a hard 
putamen,  3-5  celled,  or  1-celled  by  abortion,  the  dissepiments  thin  and  mem- 
branaceous, the  seeds  in  general  solitary,  ascending,  or  pendulous,  according  as 
to  which  ovules  are  abortive.  The  testa  and  tegmen  distinct,  the  outer  some- 
times relaxed,  the  albumen  small  and  fleshy,  including  the  embryo,  which  is 
axile,  straight,  or  nearly  so,  almost  as  long  as  the  albumen,  the  radicle  elongated 
and  turned  towards  the  hilum,  and  the  cotyledons  very  short,  flat,  and  foliaceous. 

(4343.)  Hence,  differentially  considered,  the  Styracete  are  drupaceous  Styra- 
cina,  with  mostly  perigynous  corolla,  innate,  introrse  anthers,  inferior  or  half- 
inferior germen,  ovules  ascending  and  descending  in  pairs,  and  mostly  solitary 
albuminous  seeds. 

(4344.)  This  group  has  been  divided  into  two  or  three  subordinate  series  or 
subtypes,  of  which  Styrax,  Symplocus,  and  Halesia,  are  the  typical  genera  ; but, 
as  this  subdivision  cannot  be  considered  established,  and  as  the  whole  of  the 
genera  included  are  very  few,  not  perhaps  exceeding  six  or  seven,  it  is  not 
admitted  here. 

(4345.)  The  Styracete  are  slightly  astringent,  and  more  or  less  fragrant  plants, 
their  aroma  depending  on  a peculiar  acid,  the  Benzoic,  combined  with  a resin  or 
balsam,  which  is  found  in  the  greatest  abundance  in  two  species  of  Styrax,  viz. 
S.  officinale  and  S.  Benzoin.  These  resins  or  concrete  balsams  were  once  much 
esteemed  in  medicine  as  stimulants  and  expectorants,  but  they  are  now  seldom 
used  in  this  country  excepting  as  external  applications,  in  the  manufacture  of 
court  plaister,  and  fumigating  pastilles.  In  countries,  however,  where  the  Roman 
Catholic  and  Mahomedan  religions  prevail,  large  quantities  are  consumed  as 
incense.  The  annual  export  from  London  to  Mogadore  alone  is  estimated  at 
upwards  ot  30,000  lbs. 

(4340.)  S.  officinale  is  a native  of  the  southern  parts  of  Europe,  the  shores 
of  the  Red  Sea,  and  Asia  Minor.  T wo  sorts  of  balsam  are  brought  to  us  from 
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the  Levant:  1,  the  red  or  lump  Storax,  which  is  full  of  all  kinds  of  impurities; 
and,  2,  the  Styrax  calamita,  or  storax  in  tears ; so  called  from  the  tear-like  drops 
in  which  it  exudes  from  the  tree,  having  in  ancient  times  been  collected  and 
transported  from  place  to  place  in  hollow  reeds.  These  balsams  must  not  lie 
confounded  with  the  Liquidamber,  also  called  Storax  in  commerce,  and  which  is 
procured  from  a very  different  plant,  viz.  the  Liquidamber  Styraciflua. 

(4347.)  S.  Benzoin,  which  affords  the  Benjamin  of  commerce,  is  a native  of 
Sumatra  and  Borneo.  Three  sorts  or  qualities  are  distinguished  by  merchants, 
under  the  technical  names  of  “head,”  “belly,”  and  “loot;”  the  comparative 
values  of  which  may,  according  to  Crawfurd,  be  expressed  by  the  figures  105,  45, 
18.  Besides  its  chief  use  as  incense,  Benzoin  is  frequently  employed  to  fumigate 
sick  rooms,  and  in  Japan  to  perfume  houses ; and  the  Japanese  chiefs  are  said 
to  smoke  it,  as  a luxury,  mingled  in  tobacco. 

(4348.)  Benzoic  acid,  which  is  principally  obtained  from  this  balsam,  exists 
likewise  in  Styrax,  the  balsam  of  Tolu  and  Peru,  the  Melilot,  the  sweet  vernal 
grass,  and  other  plants.  It  is  a slight  stimulant,  and  retains  a place  in  our  na- 
tional pharmacopoeias.  The  compound  tincture  of  Benzoin  is  the  only  officinal 
preparation  into  which  the  balsam  now  enters  ; but  it  is  the  principal  ingredient 
in  many  empirical  medicines,  known  under  the  imposing  names  of  Virgin’s  Milk, 
Friar’s  Balsam,  Jesuit’s  Drops,  Riga  Balsam,  Pectoral  Balsam  of  Honey, 
Essence  of  Coltsfoot,  <fcc.  <fcc. 

(4349.)  Symplocus  vel  Hopea  tinctoria,  and  some  other  species  of  the  same 
genus,  afford  good  yellow  dyes  ; the  leaves  of  Ahtonia  theaformis  have  been  used 
as  tea ; and  those  of  several  of  its  allies,  which  are,  like  it,  slightly  astringent, 
might  be  employed  to  form  a pleasant  drink.  The  Halesice  are  the  snow-drop 
trees  of  Carolina;  and  Schopfia fragrans  is  valued  in  Nipal  for  its  sweet-smelling 
flowers. 

(4350.)  Belvisiace/f,.  Belvisia  and  Asteranthos,  formerly  associated  with 
the  StyracecE,  have  been  separated  by  Dr.  Brown,  to  form  the  rudiments  of  this, 
a new  family,  which,  although  not  at  present  well  understood,  is  sufficiently 
distinct  to  justify  the  separation. 

(4351.)  The  Belvisiacei t are  shrubby  plants,  with  alternate,  simple,  entire  ex- 
stipulate  leaves.  The  inflorescence  is  axillary,  or  lateral  and  solitary,  and  the 
flowers  regular  and  united. 

The  calyx  is  synsepalous,  the  tube  adherent  to  the  germen,  the  limb  divided  and 
persistent ; the  corolla  is  synpetalous,  plaited,  with  a many-lobed  or  undivided 
border,  simple  or  double,  staminiferous,  and  deciduous ; the  stamens  are  definite 
cr  indefinite,  and  exserted  from  the  base  of  the  corolla  ; the  germen  is  inferior, 
style  1,  stigma  lobed  or  angular,  and  the  fruit  a many-seeded  berry. 

(43u2.)  Hence,  differentially  considered,  the  BelmsiacecE  are  shrubby  Styraciiue, 
with  a plaited  perigynous  corolla,  inferior  ovary,  persistent  calyx,  baccate  fruit, 
and  indefinite  seeds. 

(4353.)  Of  the  properties  and  uses  of  these  plants,  which  are  natives  of  Africa, 
there  is  at  present  nothing  known. 

(4354.)  Sapotace.e.  The  Sappodillic  and  their  allies  are  trees  or  shrubs,  with 
a soft  wood,  and  in  general  lactescent  juices ; the  branches  are  round ; the 
leaves  alternate,  simple,  entire,  coriaceous,  and  petiolate,  but  destitute  of  sti- 
pules, the  undersides  of  the  leaves  and  young  branches  occasionally  being  covered 
by  a shining,  silky,  or  downy  pubescence. 
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The  inflorescence  is  axillary,  and  the  flowers  regular  and  united  ; the  calyx  is 
free,  4-8  cleft;  the  lobes  imbricate  in  aestivation,  sometimes  disposed  in  a double 
series,  and  persistent;  the  corolla  is  liypogynous  in  its  exsertion,  deciduous,  syn- 
petalous,  regular,  and  cleft;  the  lobes  being  equal  in  number  to  the  sepals,  and 
alternate  with  them,  rarely  two  or  three  times  as  many,  and  biseriate  ; the  aesti- 
vation is  imbricate;  the  stamens  are  epipetalous,  definite,  and  distinct,  some 
being  fertile,  and  some  barren  ; the  former  opposite  to  the  sepals,  which  they 
equal  in  number,  the  latter  alternate  with  them,  and  often  absent ; the  anthers 
are  usually  extrorse ; the  germen  is  superior,  formed  of  several  connate  carpels, 
plurilocular,  the  cells  uniovulate,  and  the  ovules  erect;  the  style  1,  and  the 
stigma  simple,  or  occasionally  lobed. 

The  fruit  is  fleshy,  plurilocular,  or  by  abortion  1 -celled;  the  cells  are  mono- 
spermous ; the  seeds  erect,  nut-like,  and  coherent ; the  test*  hard,  shining,  and 
bony,  and  form  by  their  cohesion  a many-celled  false  putamen ; the  tegmen  is 
opaque  and  soft;  the  embryo  is  erect,  large,  and  white,  albuminous  or  exalbumi- 
nous ; when  the  former,  often  included  ; the  cotyledons  are  foliaceous,  when  the 
albumen  is  present;  when  absent,  they  are  thick,  fleshy,  and  sometimes  [connate ; 
the  radicle  is  short,  straight,  or  slightly  curved,  and  turned  towards  the  hilum ; 
and  the  plumula  is  inconspicuous. 

(4355.)  Hence,  selecting  the  chief  differential  characters, 'the  Sapotacece  are 
lactescent  Styracirue,  with  united  regular  flowers,  hypogynous  staminiferous 
corollae,  imbricate  in  aestivation  ; usually  extrorse  anthers  ; a fleshy  many-seeded 
fruit,  the  seeds  being  erect,  and  having  hard  coherent  test*  with  large  scars. 

(4356.)  The  Sapotacece  are  remarkable  among  lactescent  plants  for  being  in 
general  innocuous.  They  yield  large  quantities  of  milky  sap,  which  is  used 
for  alimentary  purposes;  and  the  cow-tree  of  Humboldt  [§'1614]  was  once 
thought  to  belong  to  this  group.  Their  fruit  and  seeds  also  abound  in  oil,  which 
is  solid,  like  butter,  and  of  a mild,  pleasant  flavor.  The  concrete  oil  obtained 
from  the  fruit  of  the  Mahoa  or  Madhuca  tree,  hence  called  Bassiu  butyracea,  is 
used  in  Nipal  as  butter;  and  the  Galam  butter  of  Africa  is  the  produce  of  this 
plant,  or  of  another  species  of  the  same  genus,  and  must  not  be  mistaken  for  the 
Bambara  butter,  mentioned  by  Mungo  Park,  which  is  procured  from  the  Elais 
Guineensis.  [§  1098.]  Much  of  the  Palm  oil  of  commerce  is  likewise  believed  to 
be  yielded  by  the  Bassice , or  other  Sapotacece.  The  branches  of  B.  longifolia 
are  so  oleaginous  that  they  are  used  as  flambeaux  ; the  juices  extracted  from  its 
bark  are  recommended  by  the  Indian  physicians  to  relieve  rheumatic  affections; 
and  by  the  Africans  the  oils  of  these  plants  are  used  in  large  quantities  to  anoint 
their  bodies,  as  well  as  to  mix  with  their  food.  The  flowers  of  B.  longifolia,  lati- 
folia,  and  butyracea,  are  all  fragrant ; a pleasant  drink  is  made  by  infusing  them  in 
water,  and  this  infusion,  when  fermented,  becomes  an  intoxicating  liquor, 
whence  spirit  is  procured.  Arrack  also  is  often  distilled  with  the  flowers  of  the 
Bassice,  to  give  it  a pleasant  smell  and  flavor ; the  oil  from  their  seeds  is  likewise 
used  for  burning,  and  for  making  soap. 

(4357.)  The  fruits  of  the  several  species  of  Achras,  Chrysophyllum,  Mimusops, 
and  Inocarpus,  are  eatable,  and  more  or  less  prized  in  different  countries. 
A.  Sapota,  and  its  variety  Zapotilla,  are  commonly  known  as  the  sapodilla  plum 
and  naseberry.  Inocarpus  cdulis  is  the  Tahiti  chesnut.  The  different  species  of 
Chrysophyllum  are  the  star-apples  and  Surinam  medlars  of  Europeans;  and 
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Mmiusops  Elengi,  mid  ill.  Kauki,  retain  their  native  appellations  as  specific 
names.  The  milky  sap  of  Achras  viammosa  is  said  to  cause  vomitiDg  ; and  the 
bark  of  other  species  is  so  astringent  and  bitter,  that  it  is  reputed  to  be  equally 
efficacious  as  a febrifuge  with  cinchona. 

(4358.)  Argania  sideroxylon  Is  the  old  Elazodendron  argan,  the  pulpy  olive- 
like fruits  of  which  yield  abundance  of  oil.  Sideroxylon  inerme  and  tomentosum, 
which  afford  the  iron  woods  of  the  Cape  of  Good  Hope  and  the  East  Indies,  also 
deserve  notice,  as  exceptions,  by  the  hardness  of  their  timber,  to  the  general 
character  of  this  type;  and,  as  it  were,  anticipating  one  peculiar  property  of  the 
next,  the  Ebenaceaz. 

(4359.)  Ebenaceje.  The  Ebony,  and  its  present  admitted  immediate  allies, 
are  trees  or  shrubs,  with  hard  dense  wood  and  aqueous  juices;  their  branches  are 
round,  leaves  alternate,  simple,  entire,  coriaceous,  shortly  petiolate,  obscurely 
articulated  with  the  stem,  and  exstipulate.  The  inflorescence  is  axillary,  the 
peduncles  solitary,  those  bearing  stamineous  flowers  divided,  those  bearing  pis- 
tilline ones  usually  1 -flowered,  and  with  minute  bracteae.  The  flowers  are 
regular,  sometimes  united,  but  in  general  separate,  either  being  polygamous  or 
dioecious. 

The  calyx  is  free,  synsepalous,  3-6  cleft,  nearly  equal  and  persistent.  The 
corolla  hypogynous,  synpetalous,  3-6  lobed,  subcoriaceous,  for  the  most  part 
pubescent  externally,  and  smooth  within,  imbricate  in  aestivation,  or  slightly 
contorted  to  the  left,  and  deciduous.  The  stamina  are  definite,  hypogynous,  or 
epipetalous,  2 or  4 times  as  many  as  the  segments  of  the  corolla,  or  equal  in 
number,  and  then  alternate  with  them.  The  filaments  are  simple  in  the  united 
flowers,  but  in  the  stamineous  ones  generally  double,  and  then  each  division  is 
antheriferous,  but  the  inner  one  the  smallest.  The  anthers  are  innate,  erect, 
lanceolate,  2-celled,  dehiscent  lengthwise  by  chinks,  and  sometimes  bearded. 
The  pollen  is  round  and  smooth,  the  germen  is  free,  sessile,  and  without  any  disk, 
plurilocular,  the  cells  1-2-ovuled,  and  the  ovules  pendulous  from  the  tops  of  the 
locules.  The  styles  are  several,  and  discrete  towards  the  summit,  but  often 
connate  below ; the  fruit  is  fleshy,  round  or  oval,  often  by  abortion  few-seeded  ; 
the  pericarp  drupaceous,  and  sometimes  regularly  dehiscent.  The  testa  is  mem- 
branaceous, and  not  distinct  from  the  substance  of  the  seed.  The  albumen  is 
white  and  cartilaginous.  The  embryo  axile  or  slightly  oblique,  straight  and 
white;  the  cotyledons  foliaceous,  slightly  veined  and  parallel;  the  radicle  round, 
long,  or  of  medium  length,  and  turned  towards  the  hilum ; the  plumula  incon- 
spicuous. 

(4360.)  Hence,  differentially  considered,  the  Ebenaceee  are  non-lactescent 
Styrucimc,  with  bard,  heavy  wood,  regular  separated  flowers,  hypogynous  corollre, 
3-6  lobed,  and  imbricate  in  aestivation ; stamens  definite,  hypogynous,  or  epipe- 
talous; iruit  superior,  fleshy,  and  plurilocular;  seeds  few,  pendulous,  and  fur- 
nished with  cartilaginous  albumen. 

(4361.)  The  former  association  of  the  Ebenaceaz  with  Styrax  and  Guai- 
acitm  shews  their  affinity  with  both  those  groups,  as  well  as  with  the  Tcrti- 
stromiaceiE  and  Oleaceae,  to  all  of  which  they  have  evident  affinities,  but  not 
sufficient  to  warrant  closer  connexion  being  retained.  The  hardness  and  dark- 
ness of  the  wood  of  these  plants  is  their  most  remarkable  character;  hence  one 
genus  is  called  Ferreola,  or  iron-wood ; and  ebony  has  become  almost  another 
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word  for  blackness.  It  is  the  centre  of  the  trunk,  or  heart-wood,  which  is  the 
only  valuable  part;  and,  from  its  hardness,  colour,  durability,  und  the  fine  polish 
it  takes,  it  is  in  much  request  for  the  purpose  of  inlaying,  and  other  ornamental 
work.  The  wood  of  Diospyrus  Ebenum,  the  black  ebony,  is  the  most  prized  ; but 
there  are  ebonies  of  other  colours,  as  red,  green,  and  yellow.  The  true  ebony, 
Diospyrus  Ebenum,  is  a native  of  Madagascar,  the  Mauritius,  and  Ceylon,  whence 
our  chief  supplies  are  brought.  In  1828  upwards  of  2,000,000  lbs.  of  ebony 
were  imported  from  the  Mauritius,  of  the  estimated  value  of  9,017/.  7s.  6 \d. 
Its  price  in  the  London  market  varies  from  51.  to  20/.  per  ton. 

(■1362.)  The  fruits  of  most  of  the  species  of  Diospyrus  are  eatable  when  fully 
ripe,  but  when  immature  they  are  remarkable  for  their  acerbity;  they  are  commonly 
known  as  date-plums,  and  some,  as  those  of  D.  amara,  are  dried  in  China,  and 
brought  to  Europe  as  a sweetmeat.  D.  Kaki  is  the  keg-fig  of  Japan;  it  tastes 
like  a plum,  but,  if  eaten  freely,  is  thought  to  bring  on  diarrhcea.  The  wood  of 
D.  Lotus  is  reputed  to  possess  sudorific  powers  ; and  the  bark  of  D.  Virginiana  is 
said  to  be  a powerful  astringent  and  febrifuge. 

(4363.)  Gesneria  and  its  allies,  which,  by  the  artificial  character  of  a peri- 
gynous  corolla,  belong  to  Jussieu’s  pericorollous  class  more  correctly  than  several 
groups  which  are  included  in  it,  is,  however,  on  account  of  its  more  important 
connexions  with  the  labiate  Primulosce,  referred  to  the  succeeding  suborder;  for 
neither  the  names  nor  characters  of  these  groups  are  inconsistent  with  such  an 
arrangement,  the  diagnostic  terminology,  and  attempted  use  of  the  natural  sys- 
tem as  an  index,  being  often  the  chief  obstacles  to  a truly  natural  arrangement. 

PRIMULOSJE. 

(4364.)  1 he  remaining  sympetalous  exogenas  or  dicotyledons  are  included  in 
this  section,  which,  from  the  well-known  genus,  Primula,  (the  primrose),  may 
be  called  the  Primulosas.  This  group  is  therefore  equivalent  to  the  hypoco- 
rollous  monopetalae  of  Jussieu,  with  the  exception  of  the  Gesnerithe,  and  nearly 
equivalent  to  the  coroll ifiorous  dichlamydeae  of  De  Candolle ; the  Styracinie,  and 
most  of  the  Encina: , already  stated  to  be  of  dubious  locution,  being  associated 
with  this  latter  series  by  him  and  his  disciples. 

(4365.)  Hence,  collectively  considered,  the  Pritnuloste  are  hypocorollous 
Syr  ingales,  or  synpetalous  dichlamydeous  exogenae,  with  staminiferous  liypogy- 
nous  corolla: ; the  petals  seldom  discrete,  very  rarely  absent ; the  germen  superior, 
and  free,  and  the  seeds  in  general  dicotyledonous. 

(4366.)  1 he  genera  included  in  this  suborder  have  been  associated  to  form 
twenty  natural  families  or  types,  and  these  are  distributable  into  five  sections, 
which,  horn  Mentha,  Solatium,  Gentiana,  Primula,  and  Ptantago,  may  be  called 
Menthinie,  Solatium:,  Gentianines,  Primulintr,  and  Plantagince  ; the  two  latter  of 
which  are  sometimes  conjoined. 


SIENTHIN/E. 

(4367.)  Ihe  Personatiz  and  VerticillattB  of  Linneus,  which  were  divided  by 
Jussieu  into  bis  orders  Pediculares,  Acanthi,  Bignonioe,  Labi  a tic,  Scrophularice, 
and  tbeir  allies,  have  been  still  further  divided,  and  many  modifications  of  their 
limits  introduced  by  succeeding  botanists,  some  distinguishing  as  many  as  four- 
teen different  orders.  1 hese,  however,  do  not  seem  in  general  to  be  more  than 
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subtypical  groups ; and  hence  eight  types  are  all  that  are  admitted  here.  Bartling, 
from  the  more  or  less  irregular  and  usually  ringent  form  of  the  corolla?,  calls  this 
group  Labiatiflora  ; but,  as  the  flowers  are  not  all  truly  labiate,  and  as  De  Candolle 
applies  the  same  term  to  a part  of  his  composit®,  (§  4263),  it  had  better  be 
altogether  abolished,  and  the  section  be  named,  from  its  normal  genus  Mentha, 
the  Merit hintz. 

(4308.)  The  eight  types  included  in  this  section  are  called  Gesnsriaccce,  Oro- 
banchacea,  Acanthacea,  Bignoniacea,  Verbenacea,  Menthacea,  U triculariacea, 
and  Scroph ulariacea,  from  the  respective  normal  genera  of  each. 

(4369.)  Collectively  and  differentially  considered,  the  Menthines  are  non- 
lactescent  Primnlosa,  with  mostly  simple  leaves,  destitute  of  stipules,  irregular 
flowers,  corolla  often  labiate,  stamina  definite,  in  general  didynamous ; carpels  4, 
or  when  2 incumbent,  i.  e.  axial,  and  abaxial  in  their  position. 

(4370.)  GESNERiACEfi.  Two  subtypes,  the  Gesnerida  and  Besslerida,  are  here 
associated  together  ; for,  although  they  differ  in  the  chief  diagnostic  character, 
viz.  the  superior  or  inferior  fruit,  still  in  most  other  respects  their  structure  is  the 
same ; the  adhesion  of  the  calyx  to  the  germen  in  Gesneridce,  and  its  freedom  in 
Besslerida,  being  the  only  essential  difference. 

(4371.)  The  Gesneriacea  are  herbaceous  plants,  or  shrubs,  with  the  leaves 
opposite,  simple,  rugose,  and  exstipulate.  The  inflorescence  is  spicate,  race- 
mose, or  paniculate,  seldom  solitary;  the  flowers  irregular,  united,  and  specious. 

The  calyx  is  free,  semi-adherent,  or  adnate  to  the  germen,  3-cleft  and  per- 
sistent, and  valvate  in  aestivation.  The  disk  is  annular,  perigynous,  and  studded 
with  glands.  The  corolla  is  perigynous  or  hypogynous,  synpetalous,  irregular, 
5-lobed,  sub-bilabiate,  the  upper  lip  2-lobed,  the  lower  3-lobed  ; deciduous,  and 
imbricate  in  aestivation.  The  stamens,  4 and  didynamous,  are  exserted  from  the 
tube  of  the  corolla,  and  alternate  with  its  lobes,  the  upper  one  being  absent; 
sometimes,  as  in  Sarmienta,  the  flowers  are  diandrous.  The  filaments  are  free, 
the  anthers  2-celled,  innate,  and  dehiscent  lengthwise  by  chinks.  The  germen  is 
formed  of  2 connate  carpels,  2-valved,  1 -celled,  with  2 lateral  placentae,  and 
many  ovules.  The  style  1,  and  the  stigma  capitate  or  concave. 

The  fruit  is  capsular  or  fleshy,  1 -2-celled,  inferior,  half-inferior  or  superior, 
with  a loculicidal  dehiscence,  the  carpellary  leaves  being  axial,  and  abaxial  in  their 
position,  and  hence  the  placentae  right  and  left.  The  seeds  are  indefinite,  and  very 
small,  but  with  elongated  podosperms ; the  testae  thin  and  obliquely  veined;  the 
embryo  minute,  erect,  and  axile  ; and  the  albumen  fleshy. 

(4372.)  Hence,  differentially  considered,  the  Gesneriacece  are  deviating  Men- 
thina,  the  calyx  being  inferior  or  superior,  the  corolla  more  or  less  irregular, 
the  stamens  didynamous,  the  stigma  capitate,  the  fruit  2-valved,  1 -celled,  with 
2 lateral,  projecting  double  parietal  placenta; ; indefinite,  minute,  pedicled  seeds; 
fleshy  albumen,  and  erect  axile  embryo. 

(4373.)  The  two  subtypes,  Gesneridce  and  Besslerida,  shew  by  their  differences 
the  questionable  situation  of  the  type ; for 

(4374.)  In  the  Gesneridce,  including  Gesneria,  Gloxinia,  Eriphia,  Pentarrha- 
phia,  <fec.  the  calyx  is  adherent  to  the  germen ; 

(4375.)  While  in  the  Besslerida  the  germen  is  free. 

(4370.)  The  Gesncriucea  are  very  ornamental  plants,  both  leaves  and  flowers 
being  beautiful,  but  their  economical  value  is  little;  some  have  been  used  us 
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dyes,  and  the  flesby  fruits  of  others  are  eatable ; they  are  sweetish  and  mucila- 
ginous, but  not  much  prized. 

(4377.)  Orobanchace*.  Orobanche  and  its  allies  are  so  similar  in  general 
characters  to  the  preceding  type,  that,  were  it  not  for  their  parasitic  habit  and 
leafless  stems,  they  might  well  have  been  conjoined  as  a subtype. 

(4378.)  Collectively  considered,  the  Orobanchaceaz  are  herbaceous  plants, 
growing  parasitically  on  the  roots  of  annual  or  perennial  herbs  or  shrubs.  Their 
stems  are  round  and  simple,  or  slightly  branched,  coloured,  and  destitute  of  leaves  ; 
instead  of  which,  they  are  covered  with  brownish  scales,  sometimes  dry  and 
sometimes  fleshy. 

The  inflorescence  is  spicate  or  racemose,  rarely  solitary  ; the  flowers  irregular 
and  united,  or  occasionally  polygamous ; the  calyx  is  inferior,  synsepalous,  va- 
riously divided,  and  persistent ; the  corolla  hypogynous,  synpetalous,  irregular, 
tubular,  or  subcampanulate,  with  a 2-lipped  limb,  the  upper  lip  bifid  or  entire, 
the  lower,  in  general  trifid  ; the  stamens  4,  and  didynamous,  exserted  from  the 
tube  ol  the  corolla  alternate  with  its  lobes,  the  upper  stamen  being  abortive  ; the 
filaments  are  free;  the  anthers  subinnate,  2-celIed,  the  locules  distinct  at  the 
base,  and  often  appendiculate  or  bearded  ; dehiscent  lengthwise  by  chinks,  and 
the  pollen  spherical ; the  germen  is  formed  by  2 incumbent  connate  carpels,  and 


Orobanche  ramosa. 

(a)  Seed  of  orobanche  beginning 
to  germinate. 

(b)  Ditto,  with  two  rootlets  pro- 
truded in  water. 

(c)  Ditto,  bursting  through  the 
envelope. 

( < /)  Ditto,  with  roots  protruding. 

( d ) The  same  magnified. 

(e)  Ditto,  in  an  early  stage  of  de- 
velopment. 

(e)  The  same  magnified. 

(/)  A farther  stage  of  develop- 
ment. 

(/)  The  same  magnified. 

(g)  A full-grown  plant  parasitic 
on  the  root  of  the  hemp. 

(A)  The  stem  and  roots  of  the 
hemp. 

(g h bis)  Staminiferous  synpeta- 
lous corolla,  germen,  style,  and 
stigma. 


by  the  abortion  of  the  dissepiment,  usually  1 -celled,  or  sub-bilocular  ; the  placentas 
are  4,  and  nevviform,  sometimes  spongy,  parietal,  and  multiovulate  ; the  style  1, 
and  cylindrical;  and  the  stigma  thick,  and  2-lobed. 

The  fruit  is  capsular,  enclosed  by  the  mnrcescent  corolla,  1 -celled,  rarely  sub- 
bilocular,  2-valved,  with  a loculicidul  dehiscence,  and  the  valves  placentiferous  ; 
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the  seeds  are  indefinite,  minute,  roundish,  and  sessile ; the  embryo  minute  and 
inverted,  and  seated  at  the  apex  of  the  albumen,  which  is  flesh}-. 

(4379.)  Hence,  differentially  considered,  the  Orobanchacete  are  parasitic  co- 
lourless Menthinte,  destitute  of  leaves,  with  irregular  unsymmetrical  flowers,  ap- 
pendiculate  anthers,  spherical  pollen,  a superior  1 -celled  ovary,  lateral  placenta;, 
indefinite,  albuminous,  sessile  seeds,  and  an  inverted  embryo. 

(4380.)  The  Orobanchacea  are  bitter  and  astringent  plants,  and  have  been 
used  as  detergent  applications  to  foul  sores,  and  internally  to  restrain  alvine  fluxes. 
Michaux  says  that  in  Virginia  the  powdered  stems  of  O.  Virginiana  are  frequently 
sprinkled  over  inveterate  ulcers  and  open  cancers,  with  considerable  benefit;  and 
“ Martin’s  Cancer  Powder,”  so  much  bepraised  by  the  lovers  of  empiricism  in 
North  America,  is  said  to  be  a compound  of  this  plant  and  white  arsenic. 

(4381.)  Orobanche,  called  Broomrape  by  our  herbalists,  on  account  of  the  ra- 
vages it  is  thought  to  commit  on  the  Genista,  Cytisus,  &c.  received  its  generic 
name,  Orobanche,  from  its  strangling,  as  it  were,  or  destroying  the  vetches  and 
other  plants  on  which  it  grows.  We  are  told  that,  where  these  parasites  abound, 
they  really  create  a desert.  Thus,  in  many  parts  of  Flanders,  the  farmers  are 
altogether  deterred  from  the  cultivation  of  clover  by  the  0.  major,  as  the  crops, 
when  sown,  are  devoured  by  the  parasite.  Hence  it  seems  well  to  deserve  its  old 
Roman  name,  Herba  leonina.  But  it  is  less  injurious  to  the  shrubby  brooms, 
which,  if  they  are  ravished,  they  are  not  destroyed.  By  some  persons  the  Oro- 
banches  have  been  supposed  to  partake  of  the  qualities  of  the  plants  from  which 
they  derive  their  sustenance,  but  this  is  without  sufficient  proof.  Formerly  it  was 
believed,  on  the  contrary,  that  they  imparted  a deleterious  quality  to  the  vege- 
tables on  which  they  grew.  Thus,  we  are  told  by  Smith,  that  the  Greeks  rejected 
the  beans  on  which  the  Orobanche  is  found,  believing  them  to  have  become  un- 
wholesome as  food  ; and  this,  should  the  many  other  reasons  given  not  seem 
sufficient,  may  perhaps  account  for  certain  ancient  philosophers  having  forbidden 
their  followers  the  use  of  beans. 

(4382.)  1 he  different  species  of  Orobanche  do  not  grow  indifferently  on  any 
plants,  but  each  infests  a peculiar  tribe  of  vegetables.  0.  major  is  found  chiefly 
on  the  leguminosae,  such  as  the  broom,  furze,  and  clover;  O.  elatior  on  cer- 
tain compositae,  as  Centaurea  nigra,  C.  Scabiosa,  and  Scabiosa  arvensis ; 0.  minor 
occurs  both  on  the  red  clover  ( Tri folium  pratense),  and  the  cat's-ear  (Hypo- 
chceris  radicata),  and  O.  ramosa,  on  the  roots  of  hemp.  The  seeds  of  the  Oro- 
banches  are  known  to  lie  dormant  in  the  soil  for  years,  until  they  meet  with  fit 
roots  on  which  to  grow;  and  this,  a long  current  opinion,  has  been  proved  by 
Yaucher,  of  Geneva,  from  direct  experiments.  [Vide  fig.  § 4378.] 

(4383.)  The  Orcbanchacea  are  interesting  not  only  in  their  general  natural 
history,  but  also  for  their  connexion,  through  Monotropa  and  the  other  aphyllous 
Pyrohdcc,  with  the  Ericacea ; and  their  2-celled  appendiculate  anthers  afford 
another  coincidence  in  structure. 

(4384.)  Acanthaceje.  The  Acanthus  type  are  herbs,  undershrubs,  or  shrubs, 
chiefly  tropical;  the  stem  sometimes  twining,  and  the  younger  branches  nodoso- 
articulate.  ihe  pubescence,  when  present,  simple,  rarely  stellate  or  capitate; 
the  leaves  opposite  (seldom  quaternate),  simple,  undivided,  rarely  sublobed, 
entire,  or  serrate,  sometimes  very  small  or  abortive,  and  destitute  of  stipules. 

The  inflorescence  is  terminal  or  axillary,  spicate,  racemose,  paniculate  or 
la  sciculate,  rarely  solitary ; the  pedicels  often  opposite  and  tribracteate ; the 
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bracteae  are  often  large  and  leafy,  and  enclose  a diminished  calyx,  which  some- 
times is  obsolete,  and  the  two  lateral  bracteae  are  occasionally  abortive ; the 
flowers  irregular  and  united. 

A 


Acanthus  mollis. 


a.  Cutting,  to  shew  inflorescence. 

(a)  A flower  opened,  to  shew  the  co- 
rolla, stamens,  and  pistil,  with  the  2 la- 
teral divisions  of  the  calyx. 

(5)  The  fruit,  invested  with  the  calyx 
and  bracteae. 

( c ) Ditto,  when  mature,  and  deprived 
of  its  adventitious  coverings-. 

(d)  Seed  opened,  to  show  the  position 
of  the  radicle. 


The  calyx  is  free,  persistent,  synsepalous,  equal  or  unequal,  cleft  or  tubular, 
with  a 4-5  parted,  occasionally  a multifid  limb,  sometimes  however  entire,  and 
sometimes  obsolete.  The  corolla  is  hypogynous,  synpetalous,  deciduous,  and 
staminiferous,  5-lobed,  and  for  the  most  part  irregular;  the  limb  bi-labiate,  the 
under  lip  overlapping  the  upper  in  aestivation,  sometimes  1 -lipped,  and  at  others 
nearly  equal ; the  stamens  are  exserted  from  the  tube  of  the  corolla,  in  general 
2,  sometimes  4,  and  didynamous,  when  the  shorter  ones  (which  are  anterior)  are 
occasionally  sterile  ; a rudiment  of  a 5th  stamen  is  sometimes  found : the  anthers 
are  either  1-celled,  or,  when  2-celled,  with  the  cells  equal  or  unequal  in  their 
exsertion,  and  dehiscent  lengthwise  by  chinks  ; the  torus  is  annular  or  discoid, 
glandular,  hypogynous,  and  surrounding  the  germen,  which  is  formed  of  2 (rarely ,4  ) 
incumbent  connate  carpels,  2 or4-celled,the  dissepiment  being  double  as  it  springs 
from  the  sides  of  the  pericarp  ; the  placentae  are  4,  and  nerviform,  on  the  edges 
of  the  dissepiment,  hence  sometimes  subcentral,  and  the  cells  1,  2,  or  many- 
ovuled ; the  style  1,  and  the  stigma  2-lobed,  or  rarely  undivided. 

The  fruit  is  superior,  for  the  most  part  capsular,  rarely  baccate  or  drupaceous,  2 
(seldom  1)  celled,  or  spuriously  3-celled,  and  dehiscent  elastically  by  2 valves,  the 
dissepiment  opposite  the  valves,  and  separable  into  two  pieces  through  the  axis, 
(the  middle  being  sometimes  open,)  these  pieces  being  attached  to  the  valves,  or 
sometimes  separating  from  them  elastically,  entire,  or  spontaneously  separating 
into  2 plates,  the  inner  edge  being  placentiferous  ; the  cells  are  2,  or  by  abor- 
tion 1 seeded,  sometimes  polyspermous ; the  seeds  are  roundish,  and  hanging 
from  uscending  subulate  processes  of  the  dissepiment ; the  testa  loose,  but  not 
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winged;  the  albumen  absent;  the  embryo  curved  or  straight,  the  radicle  descend- 
ing, centripetal,  (rarely  superior),  turned  towards  the  hilum  ; the  cotyledons  large, 
suborbiculate,  or  semiterete,  and  foliaceous  during  germination. 

(4385.)  Hence,  differentially  considered,  the  Acanthacea  are  Menthinte,  with 
bracteate,  irregular,  unsymmetrical  flowers  ; a 1-2  celled  superior  capsular  fruit, 
sometimes  spuriously  4-6-8  celled,  central  placentae,  and  exalbuminous  wing- 
less seeds. 

(4386.)  The  genera  thus  associated  are  distinguishable  into  three  subtypes, 
which,  from  Acanthus,  Cyrtandra,  and  Sesamum,  are  called  the  Acanthidcc, 
Cyrtandridce,  and  Sesamidce. 

(4387.)  In  the  first,  the  Acanthidcc,  the  fruit  is  a 2-celled  capsule,  with  hooked 
dissepiments,  rarely,  as  in  Mendozia,  a 1 -seeded  drupe,  with  crumpled  chrysaloid 
cotyledons ; 

(4388.)  While  in  the  second,  the  Cyrtandridce,  the  fruit  is  a 1 or  spuriously 
2 celled  capsule  (rarely  becoming  fleshy),  with  bilamellate  diverging  dissepi- 
ments, hookless  placentae,  and  naked  or  comose  seeds.  They  are  also  sometimes 
parasitical ; 

(4389.)  And  in  the  third,  the  Sesamidce,  the  fruit  is  1-celled,  or  spuriously 
2-8  celled,  dry  and  woody,  ligneous  lobed  placentae,  seeds  definite  or  indefinite, 
with  papyraceous  testae. 

(4390.)  Acantiiidje.  The  normal  genus  of  this  subtype  possesses  some  clas- 
sical celebrity,  from  the  legend,  that  to  its  growing  accidentally  round  a basket  we 
owe  the  highly  decorated  Corinthian  capital,  some  of  the  ornaments  of  which  are 
to  this  day  hence  named  Acanthi.  The  Acanthidcc  are  mucilaginous  and  mildly 
bitter  plants,  and  several  are  likewise  slightly  aromatic.  Thus  Acanthus  mollis, 
and  Justicia  biflora,  and  Peruviana,  have  been  made  into  emollient  cataplasms ; 
and  A.  ilicifolius  of  Linneus,  which  is  considered  an  alexipharmic  by  the  Hindoos, 
is  eaten  by  the  Arabs  as  a common  potherb : it  has  therefore  been  named  by  some 
writers  A.  edulis.  J. pectoralis  is  made  into  a syrup  or  confection  in  the  West 
Indies,  where  it  is  esteemed  a stomachic.  J.  Adhatoda  is  extolled  by  the  Hindoo 
practitioners  as  an  antispasmodic,  and  its  wood  is  said  to  make  good  charcoal  for 
the  manufacture  of  gunpowder.  J.  Ecbolium  and  echioides  are  both  commended 
as  diuretics.  J.  Gendarusa  is  affirmed  to  have  emetic  powers,  and  its  leaves  and 
young  shoots,  when  bruised  and  roasted,  are  thought  to  be  serviceable  in  chronic 
rheumatism ; they  have  a strong  but  not  unpleasant  odor.  The  leaves  of  J.  pro- 
cumbens  and  triflora  have  been  used  in  infusion  as  ophthalmic  lotions.  ./.  Tran- 
yuebariensis  is  said  to  be  aperient  and  cooling,  and  is  administered  in  India  during 
the  progress  of  small-pox ; its  leaves  form  also  topical  applications  to  bruises. 
J.  puniculatu  is  the  Ho-ang-lien  of  the  Chinese,  and  the  Chucum  or  Creyat  of 
the  Hindoos.  It  has  been  much  celebrated  as  a stomachic,  and  used  as  a remedy 
for  cholera  and  dysentery,  and  in  intermittent  fevers ; and  it  enters  into  the  com- 
position of  the  drogue  ainere  of  the  French.  On  the  Malabar  coast  it  is  called 
Nella  Vaymbo  or  Cara-caniram,  and  is  esteemed  as  an  antidote  to  the  bite  of  the 
cobra  de  Capello.  ./.  bicalyculata  is  also  considered  an  alexipharmic.  The  roots 
and  leaves  of  J.  nasuta  are  affirmed  by  the  Hindoo  doctors  to  be  a sovereign  re- 
medy for  ringworm,  and  other  disorders  of  the  skin  ; and  those  of  J.  repens, 
steeped  in  castor  oil,  to  be  one  of  the  best  applications  to  scald  heads.  The  leaves 
of  J.  purpurea  have  been  employed  in  Mexico  as  a dye  ; and  those  of  J.  tinctoria 
are  used  in  Cochin-china  for  a similar  purpose. 
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(4391.)  In  Thunbergia,  Mendozia,  and  Clistax,  the  calyx  becomes  degenerate 
and  almost  obsolete,  a mere  ring  indicating  its  existence,  so  that  the  flowers  be- 
come apparently  monochlamydeous,  and  the  place  of  the  sepals  is  supplied  by 
bracteae.  The  drupaceous  fruit  of  Mendozia  anticipates  that  of  the  Sesamida. 

(4392.)  Cyr ta ndridje,  or  Didymocarpidx.  Some  of  the  Cyrtandrida.  being 
parasitic,  thus  shew  an  interesting  affinity  in  habit  to  the  foregoing  type,  the 
Orobanchacex,  and  in  general  structure  they  exhibit,  as  will  be  seen,  a very  close 
connexion  with  the  Gesneriucea,  which  precede,  and  the  Bignoniacea,  which 
follow,  agreeing  with  them  in  habit,  and  scarcely  differing  from  the  former  except- 
ing in  never  having  any  tendency  to  produce  an  inferior  germen,  their  lobed 
placentae  and  exalbuminous  seeds ; and  from  the  latter,  in  their  herbaceous  port, 
wingless  seeds,  1 -celled  ovary,  and  2 double  placentas.  Of  their  properties  there 
is  at  present  nothing  known. 

(4393.)  Sesamidje,  or  Pedalidce.  These  plants  are  all  innocuous,  and  some, 
as  Sesamum  and  Pedaliutn,  are  used  both  as  food  and  medicine.  They  are 
chiefly  remarkable  for  the  abundance  of  bland  oil  contained  in  their  seeds,  which 
is  as  sweet  and  tasteless  as  that  of  olives  or  almonds,  and  is  expressed  in  the 
Levant  and  other  Oriental  countries  for  domestic  use.  This  oil  is  called  by  the 
Arabs  Siritch.  Herodotus  mentions  the  esteem  in  which  it  was  in  his  time  held 
by  the  Babylonians ; and  Dioscorides  says  sesame  oil  was  highly  valued  by  the 
Egyptians,  who  used  it  both  to  eat  and  burn,  and  their  females  as  a cosmetic. 
The  marc  of  the  seeds,  after  the  oil  has  been  expressed,  is  called  in  Egypt 
Taking,  and,  when  mixed  with  honey  and  lemon  juice,  it  is  eaten  by  the  poorer 
people.  The  leaves  are  emollient,  and  have  been  used  as  poultices.  The  seeds  of 
S.  Indicum  and  trifoliatum  also  yield  large  quantities  of  oil.  The  leaves  when 
dried  are  likewise  eatable,  and  a sort  of  pudding  is  made  in  Carolina,  where  the 
latter  plant  is  naturalized,  from  its  seeds.  The  fresh  leaves  of  Pedalium  Mur  ex, 
when  steeped  in  water,  render  that  fluid  viscid,  and  form  a mucilaginous  drink, 
which  the  Indian  doctors  recommend  in  dysuria;  the  seeds  are  also  administered 
in  similar  complaints. 

(4394.)  The  Sesamidce  are  easily  distinguishable  from  the  Bignoniaces,  with 
which  they  were  formerly  associated,  by  their  wingless  seeds  and  curious  falsely 
plurilocular  fruit,  as  well  as  by  their  herbaceous  port ; by  their  large  definite 
seeds  they  will  readily  be  known  from  Cyrtandridce , with  which,  however,  they 
are  connected  by  Sesamum  having  definite  seeds. 

(4395.)  Biunoxi ace.e.  Bignunia,  Catalpa,  Jacaranda,  and  their  allies,  are 
trees  or  shrubs,  with  often  twining  or  scandent  stems,  opposite  compound  leaves 
(rarely  alternate  or  simple),  and  destitute  of  stipules,  but  often  cirrhiferous. 

The  inflorescence  is  terminal  in  panicles,  or  compound  racemes,  seldom  soli 
tary,  and  the  flowers  mostly  irregular,  unsymmetrical,  and  united. 

The  calyx  is  free,  synsepalous,  the  limb  cleft  or  entire,  and  sometimes  spatha- 
ceous.  The  corolla  hypogynous,  synpetalous,  usually  irregular,  4-5-lobed  or 
sub-bilabiate,  the  lobes  imbricate  or  plicato-imbricate  in  aestivation,  and  deciduous. 
The  disk  is  annular,  hypogynous,  and  surrounding  the  germen.  The  stamina  (5) 
are  epipetalous,  exserted  alternately  with  the  lobes  of  the  coralla,  and  unequal : 
the  lower  ones  equal  in  pairs,  the  fifth  shortest,  and  often  abortive,  sometimes  the 
upper  three  sterile  ; the  filaments  are  free,  the  anthers  2-celled,  the  locules 
equal,  discrete,  deflected  or  divaricate,  rarely  erect,  and  parallel,  and  dehiscent 
longitudinally  by  chinks.  The  germen  is  formed  of  2 connate  carpels  surrounded 
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by  the  annular  disk,  2-celled  or  spuriously  4-celled,  and  many-ovuled.  The 
style  1,  and  the  stigmata  2,  or  hilamellate. 

The  fruit  is  capsular,  2-celled  or  imperfectly  4-celled,  2-valved,  and  often  long 
and  flattened:  the  central  column  much  compressed,  the  dissepiment  either 
parallel  with  the  valves  or  in  a contrary  position,  and  becoming  ultimately  free, 
bearing  the  nerviform  placentae  on  its  edges  at  the  commissure  along  with  the 
valves.  The  seeds  are  indefinite,  transversely  compressed,  often  winged  and  exal- 
buminous,  the  embryo  straight,  the  radicle  short,  turned  towards  the  hilum,  and 
therefore  centrifugal,  and  the  cotyledons  foliaceous. 

(4396.)  Selecting  the  chief  differential  characters,  the  Bignoniacetc  are 
arborescent  Menthinte,  with  mostly  compound  leaves,  irregular  unsymmetrical 
flowers,  a 2-  (rarely  1-  or  spuriously  4-)  celled  capsule,  and  compressed  foliaceous 
winged  seeds,  destitute  of  albumen. 

(4397.)  The  Bignotiiacece  differ  so  little  from  the  Sesamidi e and  Cyrtandridte, 
that  their  union  as  a subtype  to  the  Acanthacee.  would  not  be  unjustifiable.  The 
arborescent  port,  one  of  the  most  obvious  differences,  is  wanting  in  Eccreniocarpus, 
which  is  furthermore  an  aberrant  genus,  by  its  fruit  being  1 -celled  and  its  placentae 
parietal.  The  winged  processes  of  the  compressed  seeds  are  often  of  a most  delicate 
and  beautiful  texture ; and,  taken  with  the  arborescent  growth,  these  organs  form 
sufficiently  constant  distinctive  signs,  both  being  never  absent.  Besides  their 
immediate  sectional  affinities  the  Bignoniacetc.  are  related  to  the  Polemoniacece  of 
the  Solaninm,  by  Cobtca,  which  is  sometimes  placed  in  one  group,  and  sometimes 
in  the  other. 

(4398.)  Like  many  other  groups  with  specious  flowers,  the  Bignotiiacece  are 
of  little  economical  or  medicinal  importance.  None  of  them  are  known  to  be 
deleterious,  and  none  have  hitherto  been  used  as  food.  The  timber  of  several  of 
the  Bignonitc  is,  however,  hard  and  durable ; and  in  Brazil,  where  vast  forests  of 
them  abound,  they  are  valued  for  ship-building,  for  carpentry,  for  making  bows, 
and  tor  basket-work.  The  leaves  of  B.  tcquinoctialis  are  applied  to  the  painful 
tumours  on  the  feet  ( le  crabe'),  with  which  the  negroes  in  the  West  Indies  are 
troubled  ; and  those  of  B.  Indica  are  used  as  poultices  to  irritable  ulcers.  The 
juice  of  the  root  of  B.  ophthalmica  is  said  by  Dr.  Chisholm  to  be  serviceable  in  the 
disease  which  has  suggested  its  specific  name.  B.  Unguis  Cati  has  been  said  to 
be  possessed  of  alexipharmic  powers,  B.  Leucoxylon  to  be  an  antidote  to  the 
poison  of  the  manchineal ; and  from  B.  Chica  the  Indians  extract  a red  ochreous 
colouring  matter,  which  they  use  to  paint  their  bodies  with  ; they  call  it  Chica, 
and  it  promises  to  become  of  some  importance  as  a red  or  orange  dye.  The  hard 
wood  of  B.  Leucoxylon,  which  is  of  a green  or  yellow  colour,  is  sometimes 
brought  into  the  markets  under  the  name  of  ebony,  and  that  of  B.  uliginosa, 
which  is  spongy,  is  used  in  Brazil  instead  of  cork.  Catalpa  longissima  is  re- 
ported to  contain  much  tannin  in  its  bark,  and  hence  to  be  fit  for  the  preparation 
of  leather.  Bierc  says  that  its  decoction  has  proved  serviceable  in  humoral 
asthma.  The  bark  of  Tecoma  pentaphylla  is  valued  in  the  Antilles  as  a febrifuge, 
and  T.  Stans  is  said  to  be  a powerful  diuretic.  The  bark  of  Jacaranda  Copaia 
is  reported  by  Aublet  to  be  both  emetic  and  purgative  ; and  Thunberg  states  that 
in  Japan  an  oil  is  extracted  from  the  seeds  of  tomentosa.  These  trees  have 
resplendent  blue  or  purple  flowers,  and  light  acacia  or  fern-like  foliage.  Their 
timber,  is  said  to  be  excellent,  and  it  is  not  improbable  (hat  the  Jacaranda  or 
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rose-wood  of  Brazil  and  the  Bahamas,  In  general  thought  to  be  the  timber  of  a 
Mimosa,  is  the  wood  of  these  Jacarandce.  [§  2225.] 

(4399.)  Verbenaceje.  This  type  includes,  along  with  the  Verlenide,  the 
Myoporidce  and  Selaginide,  often  regarded  as  separate  orders,  but  which  seem  to 
be  sufficiently  distinguished  when  considered  as  subtypes  of  one  common  group  ; 
for,  notwithstanding  the  ingenious  argument  raised  in  favor  of  their  separation  by 
Choisy,  who  institutes  a comparison  between  them  and  three  groups  of  the  old 
Compositae,  now  acknowledged  to  be  distinct  orders,  viz.  the  Dipsacec e,  modern 
Composite,  and  Calyceree , he  omits  all  reference  to  the  peculiar  structure  of 
the  corollae  and  stamens  in  these  three  last-named  orders,  which  are  equally  im- 
portant as  differential  characters  with  the  relative  position  of  the  ovule,  and  the 
presence  or  absence  of  albumen.  And,  on  the  other  hand,  he  appears  to  have 
paid  too  little  attention  to  the  fact,  that  in  the  Verbenide  the  ovules  are  very 
often  pendulous,  that  the  seeds  are  sometimes  albuminous,  and  that  the  albumen 
in  the  Selaginide  is  occasionally  spare.  Hence  he  is  scarcely  correct  when  he 
says  that  “ if  we  examine  Dipsacece,  Composite,  and  Calyceree,  on  the  one  hand, 
and  Selaginee,  Verbenacee,  and  Myoporine,  on  the  other,  we  shall  find  a perfect 
symmetry  between  their  respective  characters ; thus  Dipsacee  differ  from  Com- 
posite exactly  as  Selaginee  do  from  Verbenide  by  the  inverted  embryo  and 
presence  of  albumen,  and  Calyceree  differ  from  Composite,  as  Myoporine  from 
Verbenide,  by  their  pendulous  ovules  : therefore,  as  every  one  admits  the  segre- 
gation of  Dipsacee  and  Calyceree,  it  seems  natural  to  admit  Selaginee  and 
Myoporine.”  Yes,  as  subordinate  groups,  but  not  as  separate  orders. 

(4400.)  The  Verbenacee,  thus  collectively  arranged,  are  herbaceous  plants, 
shrubs,  or  trees,  with  opposite  or  alternate,  simple  or  compound  leaves,  destitute 
of  stipules. 

The  inflorescence  is  solitary  or  aggregate,  spicate,  capitulate  or  corymbiform, 
and  the  flowers  irregular  and  united. 

The  calyx  is  free,  synsepalous,  tubular,  with  a divided  limb,  more  or  less 
irregular,  and  persistent.  The  corolla  hypogynous,  sympetalous,  tubular,  with  a 
5-lobed  limb,  more  or  less  irregular,  imbricate  in  aestivation,  and  deciduous.  The 
disk  is  abortive.  The  stamens  4 (seldom  5),  didynamous,  sometimes  only  2, 
exserted  from  the  tube  of  the  corolla,  and  alternate  with  its  lobes,  the  fifth  being 
in  general  abortive.  The  filaments  are  free,  and  the  anthers  adnate,  rarely  versa- 
tile, 2-celled,  and  dehiscent  lengthwise  by  chinks.  The  germen  is  free,  not 
surrounded  by  a ring-like  disk,  formed  of  2 connate  carpels,  2-celled,  or  4-celled 
by  the  division  of  the  locules.  No  central  column,  and  the  cells  1-2-ovuled.  The 
style  1,  and  the  stigma  simple  or  scarcely  divided. 

The  fruit  drupaceous,  sometimes  dry  and  sometimes  fleshy,  2-4-celled,  or  with 
2-4  cocca.  The  cells  and  cocca  separable  or  inseparable,  and  the  seeds  2 or  4, 
rarely  by  abortion  1.  Albumen  none  or  fleshy,  and  the  seeds  erect  or  pendulous. 

(4401.)  Hence,  selecting  the  chief  differential  characters,  the  Verbenacee  are 
Menthine,  with  simple  or  compound  leaves,  irregular  unsymmetrical  flowers,  sub- 
labiate corollae,  didynamous  stamens,  germen  not  surrounded  by  a disk,  and 
without  a central  column,  the  fruit  2-4-celled,  the  cells  all  regular,  and  the  seeds 
definite  and  wingless. 

(4402.)  The  secondary  differences  in  structure,  upon  which  the  subtypes  are 
founded,  may  be  conveniently  shewn  by  their  definitions.  Thus 
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(4403.)  The  Selaginidte  are  herbs  or  small  shrubs,  with  simple  sessile  leaves, 
unibracteaie  (lowers,  a dry  subdrupaceous  2-celled  fruit,  solitary  pendulous  seeds, 
the  embryo  in  the  axis  of  fleshy  albumen,  and  the  radicle  superior. 

(4404.)  The  Myoporida  are  shrubs,  with  simple  petiolate  leaves,  ebracteate 
flowers,  indehiscent  2-4-celled  fruit,  the  cells  1-2-seeded,  the  seeds  pendulous, 
the  albumen  fleshy,  and  the  radicle  superior. 

(4405.)  The  / 'erbenida  are  herbs,  shrubs  or  trees,  with  simple  or  compound 
leaves,  unibracteate  flowers,  indehiscent,  2-4-celled,  drupaceous  or  baccate  fruit, 
solitary  seeds,  in  general  erect,  albumen  none  or  very  spare,  and  inferior  radicle. 

(4406.)  01  the  twro  subtypes,  Selaginidte  and  Myoporida , the  properties  are 
unknown,  not  a single  species  having  been  shewn  to  be  either  deleterious  or 
useful,  if  the  Avicennite  be  excepted,  which,  although  removed  by  Brown  to  the 
Myoporida:,  are  by  most  systematic  writers  referred  to  the  Verbenida : : thus  shew- 
ing the  close  affinity  between  these  groups.  The  genus  called  Selago  by 
Linneus  has  no  relation  whatever  to  the  ancient  Druidical  selago  [§  844],  and  the 
name  has,  to  say  the  least,  been  very  ill  applied. 

(4407.)  Avicennia  tomentosa  is  the  white  mangrove  of  Brazil,  and  in  Bio 
Janeiro  its  bark  is  in  great  request  for  tanning.  A.  resinifera  is  said  by  Forster 
to  yield  a green  resinous  substance  that  is  eaten  by  the  New  Zealanders,  who 
relish  it  much  as  food. 

(4408.)  Veubenidm.  The  Vervain  was  a sacred  plant  among  the  Greeks, 
and  in  the  Druidical  superstitions  it  was  regarded  with  reverence : being  never 

c 


Verbena  mutabilis. 

c.  Cutting,  to  shew  leaves  and  flowers. 

(a)  Calyx  and  pistil. 

(b)  Corolla  opened,  to  shew  the  stamens. 

(e)  The  calyx  opened,  to  shew  the  fruit. 

(d,  e)  Two  views  of  one  of  the  cocca  or  carpels. 

(f)  Transverse  section  of  the  same,  to  shew 
the  solitary  seed. 


gathered  without  religious  ceremonies,  almost  equal  in  solemnity  to  those  per- 
formed on  the  collection  of  the  mistletoe.  To  these  ancient  superstitions  it  pro- 
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bably  is  that  the  Vervain  still  maintains  some  repute  as  a medicine,  and  long 
was  esteemed  a most  potent  ingredient  in  love  philtres  : its  name,  we  are  told,  by 
such  as  delight  in  absurd  etymologies,  being  a corruption  of  Veneris  Vena.  l)e 
Theis  says  that  in  Celtic  it  is  called  ferfaen . It  is  slightly  bitter  and  astringent, 
but  its  reputed  influence  over  disease  or  passion,  it  need  not  be  said,  is  altogether 
imaginary.  V.  Lumberti  and  V.  Aubletiu  are  ornamental  flowers  ; the  others  are 
very  homely  plants. 

(4409.)  Vitex  Agnus  Cashes  is  the  chaste-tree,  so  called  from  an  old  belief  of 
its  power  of  subduing  unchaste  desires.  Hence  the  Athenian  matrons  used  to 
strew  their  couches  with  its  leaves  during  their  observance  of  the  sacred  rites  of 
Ceres:  hence  also  its  Greek  name  Agnus  (ayvoc),  and  its  Latin  translation 
cashes,  which  during  the  barbarous  ages  were  pleonastically  conjoined.  It  has 
likewise  been  called  Piper  Monachorum  and  Euniechorum ; but  in  modern  times 
it  has  been  ascertained  that  the  seeds  at  least,  if  not  the  leaves,  are  carminative 
and  emmenagogue,  anything,  in  fact,  rather  than  anti-aphrodisiac.  trifolia  is 
said  to  have  similar  properties  to  the  V.  Agnus  Cashes. 

(4410.)  The  Brazilian  tea,  sometimes  used  as  a substitute,  and  sometimes  to 
adulterate  that  of  China,  consists  of  the  dried  leaves  of  Stachytarpheta 
.Turned raids  ; the  bastard  Vervain  of  Brazil : a plant  which  in  the  New  World  is 
venerated  as  much,  and  with  as  little  reason  as  the  Vervain  itself  was  once  in  the 
Old.  An  infusion  of  the  leaves  of  Lantana  mucrophylla  is  said  by  Martins  to 
have  exhilarating  properties,  and  to  be  drank  as  an  exciting  beverage  in  Brazil, 
where  the  leaves  of  L.  psewlo-thea  are  used  as  a substitute  for  our  ordinal*}-  tea. 
The  leaves  of  L.  salvicefolia  are  made  into  poultices  in  Chili ; and  several  species, 
such  as  L.  Camara  and  acnleata,  are  mentioned  by  Pison  as  being  employed  to 
impregnate  baths,  and  to  relieve  diseases  of  the  skin. 

(441 1 .)  Premia  integrifolia  and  P.  quadrifolia  are  both  cordial  and  stomachic ; 
the  latter  is  much  used  by  the  negroes  of  the  Gambia,  and  the  former  is  esteemed 
in  India  for  removing  flatulence  and  headach;  and  so  effectual  is  the  relief  it 
affords,  that  Commeryon  tells  us  it  is  called  Arbre  a la  migraine. 

(4412.)  The  flowers  of  Callicarpa  acuminata  are  esteemed  in  New  Grenada  as 
aperient  and  sudorific  ; and  the  Cingalese  chew  the  bark  of  C.  lanata,  which  is 
slightly  bitter  and  aromatic,  ns  a substitute  for  the  betel;  the  Malays  believe  it 
to  be  diuretic,  and  in  Java  it  is  used  as  an  emollient. 

(4413.)  The  Teak,  called  Tekka  on  the  Malabar  Coast,  and  Tectona  by 
botanists,  is  one  of  the  noblest  trees  in  Oriental  forests,  proverbial  for  the  luxuri- 
ance of  their  vegetation,  its  trunk  rises  to  the  gigantic  height  of  200  feet  and 
upwards,  and  its  leaves  are  twenty  inches  long  by  sixteen  broad.  In  Java, 
Ceylon,  and  on  the  Peninsula  of  Hindustan,  it  forms  vast  forests;  and  large  sup- 
plies of  its  timber,  which  is  hard  and  durable,  are  brought  to  our  settlements  on  the 
coast,  from  Ava  and  Pegu.  Some  of  the  finest  vessels,  almost  equal,  and  in  some 
points  superior,  to  those  of  oak,  have  been  built  at  Calcutta  and  Madras  of  teak- 
wood,  which,  although  less  tough  and  strong  than  good  oak,  is  less  liable  to  be 
preyed  on  by  the  worm.  The  flowers  are  said  to  have  diuretic  properties ; and  its 
leaves,  which  are  astringent,  yield  a red  juice,  that  has  been  recommended  as  a 
dye-stuff. 

(4114.)  Menthaceje  or  Labiate.  This  extensive  and  very  natural  group  was 


MENTHACES  OH  LAIilA'lVE. 


969 


named  by  Linneus  VerticiUata , from  the  prevalent  verticillastrous  arrangement  of 
the  flowers,  and  l j(i hi a t m by  Jussieu  and  others,  lrom  the  ordinary  form  of  the 
corollas.  11  ut  although  in  both  instances  it  agrees  generally  with  the  expressed 
characters,  yet  the  old  names  are  scarcely  tenable ; for  the  inflorescence  is  never 
truly  verticillate,  and  the  labiate  corolla  is  not  peculiar  to  this  series,  all  the 
other  types  in  the  section,  not  to  dwell  on  the  Mutisiacea:  or  Laliutiflorce  of  De 
Candolle,  being  more  or  less  distinctly  labiate  likewise;  while  some  of  these, 
such  as  Mentha , Ly copies,  and  their  typical  allies,  are  scarcely  irregular  in  their 


Salvia  formosa. 


n.  Cutting,  to  shew  opposite  leaves  and  flowers. 

(a)  Calyx  2-lipped. 

(b)  The  corolla  opened,  shewing  the  2 fertile 
and  the  rudiments  of  the  2 abortive  stamens. 

(c)  The  pistil,  with  the  style  rising  from  the 
centre  of  the  deeply-lobed  germen,  seated  on  the 
hypogynous  disk. 

(O  The  calyx  opened,  to  shew  the  fruit. 

( e ) One  of  the  akenia. 

(/)  Section  of  the  same,  shewing  the  conform- 
able seed  and  obscure  pericarp. 

(g)  The  seed  removed. 


outline.  Hence,  as  in  other  similar  straits,  e.g.  the  Umhelliferm  and  Composite, 
it  is  proposed  to  name  the  type  Menthaceee,  from  the  well  known  genus  Mentha, 
the  mint,  notwithstanding  the  other  terms  have  antiquity  to  cloak  their  errors. 

(4415.)  The  Ment/iacea,  collectively  considered,  are  herbaceous  or  suffrutescent, 
rarely  shrubby  plants,  with  the  young  stems,  and  branches  square  and  nodoso- 
articulated,  and  the  ramifications  opposite.  The  leaves  are  opposite,  rarely 
ternate  or  whorled,  simple  entire  or  divided,  sessile  or  petiolate,  destitute  of 
stipules,  and  furnished  with  numerous  receptacles  for  the  fragrant  oil. 

The  inflorescence  is  thyrsiform,  the  flowers  being  collected  in  opposite  axillary 
cymes  or  verticil lastri,  the  thyrsi  being  sometimes  depauperate  and  sometimes 
congested;  the  flowers  are  irregular  and  united. 

The  calyx  is  free,  synsepalous,  regular  or  irregular,  tubular,  with  5-10  teeth 
and  5-10  ribs,  or  bilabiate,  the  uper-lip  3-toothed,  the  lower  bidentate  (or  rarely 
entire),  hence  the  fifth  sepal  is  axial  in  its  position.  The  corolla  is  hvpogynou-, 
deciduous,  sympetalous,  with  a quinquifid  bilabiate  limb,  the  lobes  being  arranged 
alternately  with  the  lobes  of  the  calyx,  hence  the  upper  lip  is  formed  of  2 petals 
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and  the  lower  of  three,  the  fifth  being  abaxial.  The  upper  lip  is  entire  or  cleft, 
and  during  aestivation  overlaps  the  lower,  which  is  3-lobed,  and  incurved  in  the 
bud.  The  disk  is  fleshy,  hypogynous,  situated  on  the  base  of  the  calyx,  free,  and 
often  cylindrical.  The  stamens  are  4,  didynamous,  exserted  from  the  corolla, 
alternating  with  the  lobes  of  the  lower  lip,  the  fifth  (or  axial)  stamen  being 
wanting,  and  sometimes  the  upper  pair  are  also  sterile  or  abortive.  The  filaments 
are  free,  the  anthers  terminal,  2- celled,  the  locules  often  divaricate,  and  some- 
times apparently  1-celled  by  tbe  confluence  of  the  locules  at  the  apex,  and  occa- 
sionally 1 cell  is  altogether  absent.  The  germen  is  free,  formed  of  4 or  rather 
of  2 bipartite  carpels,  seated  on  a fleshy  disk,  each  lobe  containing  a solitary  erect 
ovule.  The  style  is  single,  arising  from  the  centre  and  base  of  the  deeply  4-cleft 
ovary,  the  stigma  bifid,  often  unequal,  and  usually  acute. 

The  fruit  (a  Tetrakenium ) consists  of  4 (or  by  abortion  fewer)  small  nuts  or 
akenia,  mostly  dry,  but  sometimes  subdrupaceous,  and  enclosed  by  the  persistent 
calyx.  The  seeds  are  solitary,  erect,  and  exarillate,  of  the  same  shape  as  the 
akenia,  and  with  very  little  or  no  albumen.  The  embryo  is  erect,  straight,  rarely 
replicate,  the  radicle  inferior  and  the  cotyledons  plane,  and  foliaceous  during 
germination. 

(4416.)  Hence,  differentially  considered,  the  Menthacece  or  Labiate,  are 
herbaceous  or  suffrutescent  Menthincc,  with  square  stems  or  branches,  opposite 
leaves,  verticillastrous,  irregular,  unsymmetrical  flowers,  mostly  didynamous 
stamens,  a deeply  4-lobed  fruit  ( Tetrakenium),  and  erect  solitary  seeds. 

(4417.)  The  strict  adherence  of  the  Menthacece.  to  the  normal  characters  of  the 
type  must  be  obvious  to  every  one.  Indeed,  so  striking  is  their  similitude,  that 
Jussieu  observed  they  might  be  considered  as  forming  a vast  but  single  genus; 
and  to  this  uniformity  of  structure  may  perhaps  be  attributed  their  equally  re- 
markable similitude  in  properties.  None  of  the  Labiate  are  poisonous,  nor  are 
any  even  suspected  of  being  injurious ; the  betony  is  the  most  acrid  of  the  whole. 
Scarcely  any  are  used  as  ordinary  food,  although  many  form  grateful  condiments  ; 
the  stachys  and  the  basil  being  perhaps  the  only  ones  that  are  esculent  as  pot- 
herbs. They  are  all  more  or  less  fragrant,  most  are  sweet-scented,  but  some  are 
foetid.  Their  odors  are  in  general  owing  to  the  essential  oils  which  ar.e  secreted 
in  abundance,  and  found  in  numerous  receptacles  on  their  leaves  and  stalks.  Fee 
observes,  that  odoriferous  plants  exhibit  three  remarkable  variations ; in  some,  the 
aromatic  principle  is  free,  and  then  it  is  dissipated  by  drying ; this  occurs  chiefly  in 
flowers,  such  as  in  the  tuberose  and  jasmine,  and  it  is  not  communicable  either  to 
water  or  spirit,  and  seems  to  be  artificially  retained  only  by  the  aid  of  fixed  oils ; 
and  occasionally,  as  in  the  lily  and  narcissus,  it  cannot  be  retained  at  all.  In 
some  the  aromatic  principle  is  in  union  with,  or  is  peculiar  to  the  essential  oil, 
with  which  the  utricles  or  cryptae  are  replete ; and  in  this  form  it  is  miscible 
with  water  and  alcohol,  but  scarcely  with  fixed  oils.  In  others  again,  it  is  in 
combination  with  a resin  or  gum-resin,  and  then  it  may  be  collected  in  concrete 
masses  by  wounding  the  plants,  or  if  by  distillation,  it  deposits  camphor  alter 
standing  for  some  time.  The  fragrance  of  the  Labiate  is  dependent  on  an 
essential  oil  or  odoriferous  principle  of  the  latter  kind,  and  their  oil  is  remarkable 
for  the  quantity  of  camphor  it  contains.  Hesides  the  essential  oils  which  render 
them  stimulating,  the  Menthacee  likewise  contain  a bitter  principle,  which  occa- 
sionally is  so  predominant  as  to  render  them  useful  tonics,  and  even  serviceable 
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febrifuges.  Such  beiug  tbeir  common  and  almost  universal  properties,  the  illus- 
trations of  the  several  subtypes  will  contain  little  more  than  a repetition,  or  an 
account  of  the  degree  in  which  the  aromatic  and  bitter  principles  are  respectively 
evolved. 


(4418.)  Of  the  various  methods  devised  for  the  subordinate  distribution  of  the 
numerous  genera  included  in  this  very  extensive  type,  that  proposed  by  Mr. 
Bentham,  an  outline  of  which  was  published  in  the  Botanical  Register  for  1829, 
(fol.  1282,  1289,  1292,  and  1300,)  is  by  far  the  most  satisfactory  and  complete, 
being,  as  it  is,  not  merely  a scheme  of  arrangement,  but  conveying  much  in- 
formation as  to  the  peculiar  structure  of  the  several  subdivisions  of  these  curious 
plants.  A sketch  of  it,  reduced  to  a tabular  form,  may  therefore  with  advantage 
precede  the  general  illustrations  of  the  type ; the  terms  only  being  so  far  modified 
as  to  coincide  with  the  general  system  of  nomenclature  followed  throughout 
this  work. 


(4419.) 

Menthid^  or  Menthoidae. 

The  tube  of  the  corolla  shorter,  or 
scarcely  longer  than  the  calyx,  the 
limb  4-5-cleft,  nearly  equal,  the  sta-  <( 
mens  distant,  extruded,  with  parallel 
or  divaricate  locules,  rarely  included, 
with  the  cells  parallel. 
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Saturidjj  or  Satureinejs.  ( 
The  tube  of  the  corolla  nearly  equal 
to  that  of  the  calyx,  bilabiate,  the 
lips  nearly  equal,  the  upper  erect  and  < 
almost  flat.  The  stamens  4 and  dis- 
tant, the  anthers  2-celled,  parallel,  sel- 
dom divaricate. 


§ 1.  Merit  he  a. 

Anthers  2-celled,  locules  pa- 
rallel. 

§ 2.  Elsholziece. 

Anthers  2-celled,  locules  di- 
varicate. 

§ 3.  Dysopliyllea ?. 

Anthers  terminal,  1 -celled,  and 
dehiscent  transversely. 

§ 1 . Thymece. 

Anthers  with  parallel  locules. 

§ 2.  Hyssopeai. 

Anthers  with  divaricate  locules. 

§ 3.  IVestriugietz. 

Anthers  dimidiate  or  void. 


L 

Ajugid.®  or  Ajugoide.e. 

The  upper  lip  of  the  corolla  abridged,  or  bifid  and  depressed,  the  lower 
longer  and  patent,  the  stamina  ascending  and  much  extruded. 

Monardidjs  or  MonardejE. 

Corolla  nearly  equally  bilabiate,  the  two  stamens  arising  from  the  lower 
lip  ascending  and  extruded  beyond  the  upper,  or  nearly  equal  to  it.  The 
anthers  connected  at  the  margin,  the  stamens  of  the  upper  lip  abortive  or 
rarely  fertile,  nearly  included  within  the  tube,  and  their  anthers  free. 

§ 1.  Nepetea. 

Calyx  equal  or  oblique,  5-10 
toothed,  not  2-lipped. 

* Stamina  extruded  from  the 
tube,  anthers  perfect. 

**  Ditto,  anthers  dimidiate  or 
empty. 

***  Stamina  included  within 
the  tube. 

§ 2.  Melissece. 

Calyx  2-lipped,  anthers  2-celled 

or  dimidiate,  with  a short  con- 
Ocymide  or  OcYMOiTtEAE,  nectivum 

Corolla  bilabiate,  stamina  decimate.  ’ ^ 3 Salviea. 

Calyx  2-lipped,  anthers  dimi- 
1^  diate,  with  a long  filiform  con- 

nectivum. 


Nepetida:  or  NepetejE. 

Corolla  bilabiate,  stamina  ascending  -■ 
and  shorter  than  the  upper  lip.  An- 
thers free.  Akenia  dry. 

Phasid/e  or  Frasieje. 

Corolla  2-lipped,  stamina  ascending. 
Akenia  fleshy. 
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(4420.)  Menthid.e.  The  mints  are  highly  aromatic  and  but  slightly  bitter. 
Hence  they  are  powerful  carminatives;  and  several,  as  the  pepper-mint,  ( M.  pi- 
perita)-, the  spear-mint,  (M.  virictis );  the  pennyroyal,  (M.  Pulegium)-,  and 
various  other  species,  such  as  M.  arvensis,  hirsuta,  rotundifoliu,  rubra,  sylveslris, 
<fcc.  are  employed  as  stomachics  and  emmenagogues.  M.  viridis  is  also  used  for 
culinary  purposes ; and  from  M.  citrata  a sweet-smelling  oil  is  procured,  having 
very  much  the  odor  of  bergamot.  M.  ocymoides  has  been  used  in  Pondicherry  as 
a febrifuge,  and  M.  auriculata  has  been  recommended  as  a stimulating  application 
in  the  treatment  of  deafness.  Mints,  although  abundant  in  temperate  regions, 
are  very  rarely  met  with  in  hot  countries. 

(4421.)  Lycopus  Europeus  (the  old  Lancea  Christi,)  has  from  immemorial 
ages  been  reputed  to  be  a powerful  febrifuge.  It  has  also  been  commended  as 
an  astringent,  and  used  formerly  to  be  administered  to  restrain  internal  hctmorr- 
hages.  It  is  known  to  make  a good  black  dye,  and  Withering  says  that  gipsies 
stain  their  skins  with  it. 

(4422.)  SaturiDjE.  The  different  species  of  thyme,  as  Thymus  Serpyllum,  vul- 
garis, Nepeta,  Galamintha,  &c.  as  well  as  the  marjorams,  Origanum  Majorana, 
and  Creticum,  are  all  fragrant  stimulating  plants.  The  thymes  in  their  ordinary 
condition  are  more  used  in  cookery  than  in  medicine  ; but  their  essential  oils,  as 
well  as  that  of  the  marjorams,  are  administered  to  remove  flatulence ; and,  when 
applied  to  carious  teeth,  to  relieve  toothach.  When  excitement  was  mistaken  for 
strength,  the  thymes  were  considered  as  powerful  tonics,  whence  their  generic 
name,  from  Svpog. 

(4423.)  Hyssopus  officinalis,  our  common  hyssop,  is,  like  its  allies,  a stimu- 
lating stomachic;  and  seems  to  be  serviceable,  like  them,  in  hysterical  complaints, 
and  in  relieving  flatulence.  There  is  no  reason  for  believing  the  hyssopus  of  the 
moderns  to  be  the  plant  called  Ezob  by  the  Jews,  and  which  word  our  translators 
have  rendered  Hyssop.  [Vide  § 784.] 

(4424.)  Ajugid.e.  Ajuga  reptans  is  one  of  the  least  fragrant  of  the  Men- 
thacea ; it  is  likewise  all  but  tasteless,  a slight  astringency  being  the  only  osten- 
sible property  it  possesses ; and  yet  it  was  once  extolled  as  a remedy  in  pul- 
monary consumption,  and  highly  esteemed  as  a vulnerary.  Its  fame,  it  is  pro- 
bable, arose  from  its  doing  no  harm ; and  when  surgeons  were  fond  of  labouring 
to  do  great  things,  those  injuries  would  doubtless  be  recovered  from  the  soonest 
which  were  least  interfered  with,  on  the  same  principle  that,  by  Sir  Ivenelm 
Digby,  the  plasters  then  in  vogue  were  recommended  to  be  applied  to  the  weapons 
rather  than  to  the  wounds. 

(4425.)  Teucrium  Marum  is  very  bitter  as  well  as  fragrant;  from  the  passion 
which  cats  have  lor  this  herb,  rolling  themselves  over  it  in  extacies,  it  has  been 
called  cat-thyme ; its  odor  seems  to  act  us  an  aphrodisiac  on  them. 

T.  Scorodonia  and  Scordium  have  both  the  smell  of  garlic,  and  hence  their 
specific  names,  which  are  but  slightly  different  versions  of  aicopodov.  When 
eaten  by  cows  they  communicate  u flavor  of  onions  to  their  milk ; but  few  animals, 
save  sheep  and  goats,  feed  on  the  germanders  voluntarily.  The  latter  was  once 
esteemed  as  a vermifuge,  and  the  former  is  used  in  Jersey  as  a substitute  for  hops 
in  brewing,  and  the  beer  is  said  to  become  fine  sooner  than  when  made  with 
hops  ; but,  according  to  Withering,  it  gives  too  much  color  to  the  liquor. 

(4420.)  T.  Chamivdrys  and  T.  Chunurpitys  are  the  ground-oak  and  the 
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grouml-pine  of  the  older  herbalists,  so  culled  from  the  shape  of  their  leaves. 
Both  these  plants  were  once  considered  to  possess  anti-arthritic  virtues,  and  the 
latter,  in  a vinous  infusion,  is  reported  to  have  cured  Charles  V.  of  the  gout,  at 
least,  he  got  better  after  he  had  taken  the  medicine  for  sixty  successive  days. 
This,  ns  a rare  example  of  patience  and  of  implicit  obedience  to  medical  authority, 
deserves  to  be  recorded.  The  ground  pines,  as  well  as  some  other  species  of 
germander,  contain  a little  tannin. 

(4427.)  Mona rdid.-h.  Monarda  coccinea  or  didyma,  is  the  Oswego  or 
Pensylvanian  tea ; its  leaves  are  fragrant,  and  form  in  infusion  a very  agreeable 
drink.  M.  fistulosa  is  decidedly  bitter  as  well  as  aromatic,  and  has  been  used  in 
the  United  States  as  a febrifuge.  M.  punctata,  which  abounds  with  camphor, 
has  been  employed  successfully  as  an  antispasmodic,  and  to  relieve  the  nausea 
and  sickness  which  attend  the  bilious  fevers  of  America. 

(4428.)  Rosmarinus  officinalis,  the  common  rosemary,  is  a well  known  aro- 
matic plant,  which  gives  its  fragrance  to  Hungary- water;  it  is  likewise  one  of 
the  ingredients  employed  in  the  manufacture  of  eau  de  Cologne,  and  it  enters  into 
the  composition  of  the  ‘four-thieves’  vinegar,’  once  so  famed  for  its  supposed 
power  of  preventing  the  spread  of  contagious  diseases.  Rosemary  has  some  re- 
putation its  a cephalic  medicine;  relieving  headach,  and  exciting  the  mind  to 
vigorous  action.  ITence  it  has  been  called  the  herb  of  memory  and  repentance. 
Thus  Shakespeare  says,  “ Tfiere’s  rosemary ; that’s  for  remembrance.”  Hence 
also  its  use  as  a symbol  of  fidelity,  and  its  introduction  both  into  wedding  garlands 
and  iuneral  wreaths;  and  still,  in  many  of  our  distant  provinces,  it  is  customary 
with  the  mourners  to  put  sprigs  of  rosemary  on  a corpse,  und  to  strew  the  coflin 
and  the  grave  with  branches  of  the  plant. 

(4429.)  Xepetid&.  This  subtype  contains  a larger  number  of  genera  than 
either  of  the  others,  and,  as  they  vary  considerably  in  structure,  they  are  distributed 
into  several  districts  and  subdistricts. 

(4430.)  Nepctei e.  The  most  important  genera  here  associated  are  Bctonica, 
Stachys,  Nepcta,  Glechoma,  Galeobdolon,  and  Galeopsis,  in  the  first  subdistrict : 
Stemigenia,  in  the  second  : and  Marrubium  and  Lavandula  in  the  third. 

(4431.)  Nepeta  Caturia,  like  Marion,  is  a feline  aphrodisiac;  but  it  is  remark- 
able that  cats  do  not  become  influenced  by  it  unless  the  leaves  or  stems  are 
broken:  thus,  as  Ray  observes,  while  growing,  cats  pass  it  by  untouched;  but  if, 
by  transplanting,  it  becomes  bruised,  they  quickly  uproot  and  destroy  it.  Hence 
arose  the  old  English  proverb  expressed  in  the  doggrel  lines:  “ If  you  set  it  cats 
will  eat  it,  but  if  you  sow  it,  the  cats  won’t  know  it.”  It  has  been  used  medici- 
nally as  a stimulant  and  antihysteric.  N.  citriodora,  which  to  human  nostrils 
has  a much  more  agreeable  smell,  is  also  said  to  be  useful  in  amenorrhea ; and 
the  leaves  of  N.  Malabarica,  which  are  bitter  and  astringent,  are  taken  in  India  to 
assist  digestion,  and  to  impart  tone  to  the  stomach,  which  in  those  hot  climates 
becomes  much  reduced  in  power.  Commcrfon  also  tells  us  that  in  Madagascar 
the  tuberculous  roots  of  iV.  Madagascariensis  are  eaten,  under  the  name  of 
Houmines. 

(44.32.)  Retonica  officinalis,  the  betony,  has  little  smell,  but  its  taste  is  more 
acrid  than  any  of  the  other  Menthaceae.  It  once  enjoyed  a very  high  reputation, 
especially  among  the  Italians,  as  would  appear  from  two  proverbs  still  extant, 
which  are  all  that  remains  of  its  former  celebrity  : the  one  bids  a man  “ sell  his 
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coat,  anil  buy  betony;”  anil  tbe  other,  which  became  a common  form  of  saluta- 
tion or  blessing,  says,  “ May  you  have  as  many  virtues  as  betony !” 

In  modern  times,  notwithstanding  these  ancient  praises,  betony  is  little  valued ; 
its  powder  has  been  employed  as  a sternutatory,  and  an  infusion  of  its  leaves 
was  once  recommended  as  a substitute  for  tea. 

(4433.)  The  genus  Lamium  includes  the  dead,  blind,  and  dumb  nettles,  of  our 
peasants,  so  called  from  the  resemblance  of  their  leaves  to  the  Urtica,  in  all  save 
their  stings  ; hence  even  Dodoneus  called  his  Lamium  primum  or  album,  Urtica 
iners.  These  plants  have  a heavy  unpleasant  odor,  and  are  not  fed  upon  by  any 
cattle ; and  yet  Linneus  says  that  in  Sweden  the  young  spring  leaves  are  eaten  by 
poor  people  as  a potherb. 

(4434.)  Several  species  of  Phlomis,  or  Jerusalem  sage,  have  been  used  medi- 
cinally as  stimulants  and  astringents ; such  as  P.  Lychnitis,  salviafolia,  nepeti- 
folia,  ifec.  P.  (now  Leucas)  'Zeylanica  is  the  herla  admirationis  of  Rumphius, 
so  called  from  the  miraculous  curative  powers  attributed  to  it  in  Ceylon,  and  the 
esteem  in  which  it  is  held  in  India.  P.  tuberosa  has  fleshy  tuberous  roots,  which, 
on  account  of  their  form,  are  applied  by  the  Siberian  serfs  to  reduce  glandular 
tumors.  Their  most  important  use  is,  however,  as  food ; the  Kalmucs  on  the 
borders  of  the  Caspian  eat  them  when  powdered.  By  them  the  plant  is  called 
Bedmon.  Leonurus  cardiaca,  which  is  a stimulant,  has  been  extolled  by  the 
Russians  as  a preservative  against  canine  madness. 

(4435.)  Ballota  fetida,  of  which  there  are  two  varieties,  alba  and  nigra,  is 
chiefly  remarkable  for  its  heavy  offensive  odor.  The  Stachydes  are  also  strong- 
smelling plants ; and  some  of  them,  as  the  clown’s  all-heal,  S.  palustris,  were 
once  esteemed  as  vulneraries ; the  tender  shoots  of  this  latter  plant,  when 
blanched,  form  a good  esculent  vegetable,  something  similar  to  asparagus  in 
flavor.  Geleobdolon  luteum  is  a slight  astringent,  and  is  said  also  to  act  as  a 
diuretic.  Galeopsis  graiuliflora  is  commended  as  an  expectorant,  and  is  thought  to 
have  proved  useful  in  phthisical  complaints.  Glechoma  hederacea  (the  ground- 
ivy,)  was  also  once  much  esteemed,  and  administered  in  pectoral  diseases. 
Ground-ivy  tea  is  still  sometimes  taken  ns  an  article  of  diet,  and  occasionally  as 
a medicine ; and  cases  are  on  record  in  which  it  would  appear  to  have  been 
really  serviceable  in  hypochondriacal  constitutions,  and  in  monomania. 

(4436.)  Marrubium  vulgare  and  album  are  the  common  and  white  horehounds. 
They  are  both  bitter  and  aromatic  plants,  and  have  been  recommended  in  chlo- 
rosis and  hysteria  as  stimulating  and  tonic ; they  have  also  been  commended  in 
the  treatment  of  intermittent  fevers.  An  infusion  of  the  leaves  has  been  found 
serviceable  in  chronic  catarrh  and  humoral  asthma ; and,  made  into  a syrup  or 
confection,  or  candied  with  sugar,  they  form  a popular  remedy  for  slight  coughs, 
and,  although  not  much  used  professionally,  they  appear  to  deserve  more  attention 
than  they  now  receive. 

(4437.)  The  Lavenders  are  much  prized  for  the  very  grateful  odor  of  their 
essential  oils.  Tbe  flowers  and  leaves  of  these  plants  have  long  been  used  as 
perfumes  ; and  the  ancients  employed  them  to  aromatize  their  baths,  and  to  give  a 
sweet  scent  to  water  in  which  they  washed ; hence  indeed  their  generic  name, 
Lavandula.  The  oil  of  Lavandula  Spica  is  more  pleasant  than  that  of  the 
other  species,  and  is  distinguished  in  commerce  by  the  name  of  oil  of  spike, 
while  the  others  are  called  oils  of  lavender.  Sixty  ounces  of  flowers  yield  only 
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one  ounce  of  oil ; hence  its  high  price,  and  the  continual  adulterations  of  the 
genuine  drug  with  oil  of  turpentine.  According  to  Proust,  it  contains  a fourth 
of  its  weight,  or  more,  of  camphor.  Lavender  is  a grateful  and  powerful  stimulant, 
and  it  enters  into  the  composition  of  several  carminative  medicines  ; but  its  chief 
consumption  is  as  a perfume.  It  is  also  one  of  the  ingredients  used  in  the  prepa- 
ration of  eau  de  Cologne,  and  of  the  once  famous  Vinaigre  des  quatre  voleurs. 

(4438.)  The  fresh  juice  of  the  leaves  of  L.  carnosa  mixed  with  sugar-candy 
are  said  by  Ainslie  to  be  administered  in  India  by  the  native  practitioners,  in 
quinsy ; and  L.  Stadias  has  long  been  employed  medicinally  by  the  Arabs,  who 
consider  it  as  a valuable  expectorant  and  antispasmodic. 

(4439.)  Powdered  lavender-leaves  were  once  used  as  a cephalic  snuff;  and  large 
quantities  of  the  plant  in  flower  are  annually  brought  into  London,  where  it  is 
used  by  the  citizens  to  perfume  their  wardrobes,  and  to  prevent  the  moths  from 
fretting  their  garments. 

(4440.)  Melissca.  The  balm  (Melissa),  the  bastard  balm  (Melittis),  and  the  cala- 
mint  (Calamintha),  are  all  aromatic  and  slightly  bitter  plants.  Melissa  officinalis 
is  sometimes  taken  in  infusion  ; and  balm-tea  is  thought  by  many  persons  to  be 
an  agreeable  beverage.  It  is  a grateful  drink  in  fevers,  but  is  now  very  little  used. 
Prunella  (the  all-heal,)  has  ceased  to  be  a vulnerary  in  all  except  its  name  ; and  the 
Scutellaria:  (or  skull-caps),  the  Dracocephala  (or  dragon’s  beads),  and  the  other 
associated  plants,  are  not  remarkable  for  any  very  active  or  useful  properties. 

(4441.)  Salviea.  This  district  contains  the  sage  alone,  many  species  of  which, 
as  5.  splendens,  Indica,  forniosa,  &c.  are  very  ornamental  flowers,  and  others  are 
valued  as  condiments  or  medicines.  Salvia  officinalis  is  in  much  request  in 
cookery,  its  bitterness  and  aroma  enabling  the  stomach  to  digest  fat  and  luscious 
meats.  Sage-tea  has  also  been  commended  as  a stomachic;  the  Chinese  are  said 
to  prefer  it  to  their  own  tea,  and  the  Dutch  once  carried  on  a profitable  traffic 
with  them,  by  exchanging  dried  sage-leaves  for  China  tea,  and  getting  4 lbs.  for 
one.  S.  grandiflora  is  affirmed  to  make  better  tea  than  the  S.  officinalis.  This, 
as  well  as  other  species  of  sage,  especially  S.  pomifera,  are  liable  to  be  attacked 
by  insects,  the  punctures  of  which  cause  the  development  of  galls,  and  these 
morbid  growths  are  much  esteemed  in  Greece  and  Turkey  as  food ; they  are 
commonly  met  with  in  the  markets  of  Crete  under  the  name  of  sage-apples.  The 
flowers  of  S.  glutinosa  are  used  in  Holland  to  give  flavor  to  the  Rhenish  wines; 
and  a wine  made  by  boiling  the  leaves  and  flowers  of  S.  Sclarea  with  sugar  is  very 
pleasant,  and  has  a taste  resembling  that  of  Frontignac.  Most  of  the  other 
species  have  similar  cordial  properties  to  the  foregoing  ; and  their  former  repute 
as  health-restorers  may  be  presumed  from  their  generic  name,  Salvia,  a derivative 
of  salvere—to  be  in  good  health . 

^4.42-)  ^r/ASln"E-  0t  the  genera  Prasium,  Phyllostegia,  Gomphostemma, 
and  their  allies,  included  in  this  subtype,  there  are  no  species  which  are  known  to 
possess  either  aromatic  or  bitter  properties  in  a sufficiently  marked  degree  to 
render  them  useful  in  medicine,  cookery,  or  the  arts. 

n ^CIMlDM-  Several  Menthacea,  remarkable  for  their  aroma,  have  been 

called  Basils  (IWnca),  or  royal  spices.  These  are  now  included  in  the  genus 
Ocimum;  and,  although  not  used  in  modern  medicine,  and  seldom  employed  in 
English  cookery,  the  basils  are  very  fragrant  stimulating  plants;  and  on  the 
European  and  Asiatic  continents,  f.  e.  in  France,  Egypt,  Persia,  and  China, 
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they  are  much  esteemed  ns  condiments.  The  Chinese  flavor  many  of  their  dishes 
with  0.  gratissimum,  the  taste  of  which,  as  its  specific  name  implies,  is  thought  to 
be  extremely  grateful.  To  0.  Basilicum,  0.  minimum , and  other  species  of  basil,  it 
is  believed  that  French  cookery  is  indebted  for  the  peculiar  and  exquisite  taste  of 
some  of  its  most  savoury  viands.  0.  suave  is  also  fragrant,  and  is  used  in  India 
as  a stomachic,  and  also  as  a remedy  for  infantile  catarrh.  An  infusion  of  the  leaves 
of  O.  crispum  is  said  by  Thunberg  to  be  administered  in  Japan  as  a cure  for  rheu- 
matism. In  Brazil,  0.  incanescens  is  esteemed  as  a sudorific,  and  0.  manosum  (?) 
according  to  Ainslie,  is  taken  in  India  as  a diuretic  ; and  he  adds,  0.  pilosum 
is  there  commonly  used  by  the  women  to  assuage  the  pains  of  childbirth  ; it  is 
also  eaten  as  an  alimentary  vegetable.  O.febrifugum  is  the  fever-wort  of  bierra 
Leone,  where  it  is  affirmed  to  be  most  serviceable  in  the  very  severe  bilious  fevers 
which  are  so  frequently  epidemic,  and  so  fatal  to  Europeans.  A basil  called 
O.  Guineense  (Sch)  is  likewise  said  to  be  much  employed  by  the  negroes  as  a 
febrifuge,  but  it  is  probably  not  specifically  distinct  from  the  preceding;  and 
0.  sanctum  is  said  by  Ainslie  to  have  similar  properties.  O.  tcnuiflorum  is 
esteemed  as  an  aromatic  and  stimulant  in  Java ; and  in  Chili,  Molina  informs  us 
the  0.  salinum  is  greatly  valued  for  the  culinary  salt  it  yields.  The  plant  is  indeed 
remarkable  ; for,  although  not  growing  in  a saline  district,  and  found  at  a great 
distance  from  the  sea,  it  exudes  daily  a considerable  quantity  of  brine,  and,  as  the 
water  evaporates,  the  stem  and  leaves  are  covered  with  saline  particles,  which  are 
collected  for  domestic  use.  The  roots  of  0.  tuberosum,  an  Indian  species  at 
present  but  little  known,  are  said  to  be  esculent,  and  to  form  an  excellent  ali- 
mentary vegetable. 

(4414.)  Plectranthus  crassifolius  (the  0.  Zatarendtii  of  Forskbal)  is  esteemed 
in  India  both  as  a perfume  and  spice,  being  equally  prized  at  the  toilet  and  in  the 
kitchen.  The  Patchouly,  so  inimical  to  vermin,  and  so  efficacious  in  preserving 
clothes  from  being  attacked  by  moths,  is  thought  to  be  the  leaves  oi  P.  graveolens, 
which  have  a very  powerful  odor ; but  the  comminuted  state  in  which  it  is  im- 
ported prevents  the  specific  identification.  P.  (now  Coleus)  Amboinicus  is  a sti- 
mulating tonic,  and  is  said  by  Loureiro  to  be  administered  in  Cochin-china  in 
cases  of  convulsion,  and  even  of  epilepsy.  Moschosma,  and  the  other  allies  of 
Ocimum,  are  mostly  fragrant  plants,  but  not  of  sufficient  economical  or  medical 

importance  to  require  a detailed  notice. 

(4445.)  Ocimum,  the  generic  name  for  the  basils,  derived,  as  we  are  told  by 
Matthiolus,  from  o?w  (to  smell),  and  having  reference  to  the  aromatic  properties 
lor  which  these  plants  are  remarkable,  is  often  confounded  with  the  Ocymum  of 
l’liny,  u derivative  of  okvq  (quick),  and  which  was  a collective  name  given  by  the 
ancients  to  a variety  of  fodder -plants  of  rapid  growth.  Matthiolus,  in  his  Com- 
mentary on  Dioscorides,  criticises  the  error  which  then  prevailed,  and  which  has 

not  yet  been  cancelled.  . 

(4440.)  Utriculariaceje,  or  Lentibulariea.  Pinguicula  and  Utricularia, 
which  together  form  this  small  type,  are  herbaceous,  aquatic,  or  marshy  plants, 
with  a round  stem,  often  abbreviated,  and  whorled  or  alternate  leaves ; those 
immersed  being  compound,  minutely  divided,  radiciform,  and  vasculiferous,  while 
those  w'hich  are  emersed  are  simple  and  verticillate. 

The  inflorescence  is  solitary  and  ebracteate,  or  sociate,  and  then  spicate  or 
racemose,  witli  unibracteate  pedicels ; the  flowers  are  united  and  irregular. 

The  calyx  is  free,  herbaceous,  persistent,  synsepalous,  bipartite,  or  bifid;  the 
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lips  entire,  ami  equal  or  unequal,  the  upper  being  3-toothed,  while  the  lower  is 
bidentate;  the  torus  is  obsolete;  the  corolla  is  hypogynous,  deciduous,  synpe- 
talous,  staminiferous,  irregular,  bilabiate  (ringent  or  personate),  the  lower  lip 
being  produced  at  its  base  into  a hollow  spur  ; the  stamina  (2)  are  included  within 
the  corolla,  and  exserted  from  its  base ; the  filaments  short,  and  none  sterile  ; the 
anthers  simple,  but  sometimes  constricted  in  the  middle,  as  if  sub-bilocular;  the 


Utricularia  vulgaris. 

a.  Root  and  flowering  stem. 

(a)  A flower,  separated  and  opened. 

(J)  The  pistil. 

( c ) Transverse  section  of  the  germeu. 

( d ) Ripe  fruit. 

(e)  Ditto,  after  dehiscence,  to  shew  the  seeds. 
(/)  Vertical  section  of  a flower. 

(g)  Lower  half  of  the  capsule. 

(A)  Seed  magnified. 

(0  Vertical  section  of  ditto. 


germen  is  tree,  1-celled,  with  a tree,  central,  placentiferous  column,  and  many 
ovules;  the  style  1,  terminal,  very  short,  persistent;  the  stigma  bilabiate,  the 
upper  lip  the  smallest,  and  sometimes  obsolete. 

The  fruit  is  a 1-celled  many-seeded  capsule,  circumscissile  or  sub-indehiscent, 
w itti  large  free  central  placentae,  and  many  small  exalbuminous  seeds ; the 
embryo  sometimes  being  (as  in  Utricularia')  undivided. 

(4447.)  Hence,  differentially  considered,  the  Utriculariacece  are  aquatic  her- 
baceous Menthine,  with  irregular  flowers,  two  fertile  and  no  barren  stamens;  a 
1-celled  capsule,  large  free  central  placenta,  and  many  seeds. 

(4448.)  Utricularia  is  physiologically  interesting,  from  the  many  buoy-like  vesi- 
cles that  are  developed  on  its  immersed  metamorphosed  foliage,  and  which  serve  to 
float  the  plant.  During  certain  seasons,  the  Utricularia:  are  wholly  submerged, 
and  then  the  vesicles,  if  examined,  are  found  full  of  water;  but  when  the  flowers 
begin  to  be  developed,  these  bladders,  the  apertures  of  which  are  closed  by  a curious 
valve,  contain  only  air.  This  is  probably  separated  by  the  vital  agency  of  the  ve- 
getable ; and,  during  its  gradual  evolution,  the  water  is  expelled,  and  is  prevented 
returning  either  by  the  mechanical  structure  of  the  valve,  or  by  the  constant 
evolution  of  air.  Hence  the  whole  plant  is  buoyed  up,  and  gradually  rises 
to  the  surface ; the  flowers  then  expand,  the  ovules  are  fertilized,  and  the 
seeds  ripened ; after  which,  the  living  energy  of  the  plant  flags,  air  no  longer 
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is  secreted  in  the  vesicles  ; these  again  become  filled  with  water,  the  whole  plant 
sinks  to  the  bottom,  and  the  seeds  are  thus  sown  in  their  most  fitting  soil. 

(4449.)  The  Pinguiculce  or  butterworts,  have  been  so  called  from  the  greasy 
appearance  of  their  foliage.  Like  other  marshy  plants,  they  have  been  accused 
of  occasioning  the  flukes  in  sheep  that  feed  upon  them.  This  is,  however,  attri- 
butable rather  to  the  larvae  of  the  fluke,  or  fascicola  hepatica,  which  abound  in 
marshy  districts,  adhering  to  the  leaves  of  the  plant,  and  thus  being  conveyed 
into  the  alimentary  canal,  than  to  the  immediate  agency  of  the  Pinguicula.  When 
mixed  with  cow’s  milk,  the  juice  of  the  leaves  of  these  plants  acts  like  common 
rennet;  but  Linneus  says,  that  when  rein-deer’s  milk,  while  warm,  is  poured  on 
the  leaves,  and  allowed  to  stand  for  a day  or  two,  it  becomes  acescent,  acquires 
consistence,  and  a certain  degree  of  tenacity ; neither  the  cream  nor  the  serum 
separate  ; and  in  tbis  form  it  is  considered  by  the  Swedes  and  Norwegians  a very 
grateful  food. 

(4450.)  Utricular ia  has  some  resemblance  to  Hottonia  in  habit  and  structure, 
and  the  type  is  evidently  related  to  the  Primulacea.  as  well  as  to  the  Scrophula- 
riacea.  From  the  former,  however,  they  are  easily  distinguished  by  their  irre- 
gular flowers,  from  the  latter  by  their  central  placentae,  and  from  both  by  their 
exalbuminous  seeds. 

(4451.)  Scrophulariace*.  Scrophularia  and  its  typical  allies  are  herbaceous 
plants  (rarely  shrubs),  with  round  and  knotless  or  square  and  nodose  stems. 


& e 


b.  Antirrhinum  majus.  Cutting, 
to  shew  leaves  and  inflorescence. 

(a)  Corolla  and  stamens. 

( b ) Calyx  and  pistil. 

( c ) Fruit. 

( d ) Section  of  ditto,  shewing  the 
two  cells,  central  placenta,  and  many 
seeds. 


c.  Digitalis  purpurea.  Cutting,  to 
shew  leaf  and  inflorescence. 

(«)  The  pistil,  deprived  of  corolla 
and  calyx. 

(A)  Corolla  and  stamens. 

(c)  Calyx. 


In  the  latter,  the  leaves  are  simple  and  exstipulate,  petiolate  or  sessile,  and 
sometimes  decurrent:  in  situation,  opposite  or  whorled,  seldom  alternate;  the 
former  when  the  stems  are  square,  but  when  round,  the  latter,  or,  at  least,  the 
upper  ones,  the  lower  being  even  then  occasionally  opposite  or  crowded. 

The  inflorescence  is  variable,  axillary,  and  sociate,  usually  spicate,  racemose 
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or  paniculate,  seldom  solitary  ; the  bractese  often  foliose  ; the  flowers  are  united 
and  irregular,  very  rarely  regular  and  symmetrical,  as  in  Scoparia. 

The  calyx  is  free,  persistent,  synsepalous,  and  often  4-5  cleft ; the  corolla  hy- 
pogynous,  synpetalous,  4-5  cleft,  mostly  irregular,  often  bilabiate  (ringent  or 
personate),  imbricate  in  aestivation,  and  deciduous  ; the  disk  is  absent ; the  sta- 
mens are  definite  (2-4),  didynamous,  rarely  equal,  exserted  from  the  tube  of  the 
corolla,  alternate  with  its  lower  lobes,  the  fifth  or  axial  stamen,  and  sometimes 
the  three  upper  ones,  being  abortive;  when  didynamous,  it  is  the  anterior  or 
abaxial  pair  that  are  the  longest.  The  filaments  are  free,  and  the  anthers  2- 
celled  (rarely  1-celled),  and  dehiscent  lengthwise  by  chinks;  the  germen  is 
formed  of  two  connate  carpels,  axial  and  abaxial  in  their  position  ; it  is  2- celled, 
with  a central  column  bearing  on  either  side  placentae,  which  hence  are  lateral, 
and  the  ovules  many ; the  style  1,  and  the  stigma  2-lobed,  or  obtuse. 

The  fruit  is  capsular  and  dehiscent  (rarely  sub-baccate  and  indehiscent),  2- 
celled,  2-4-valved,  the  valves  entire  or  bifid,  and  the  dissepiment  either  double, 
formed  by  the  inflexed  margins  of  the  valves,  or  simple  and  entire,  and  then 
either  parallel  with  the  valves,  or  opposite  to  them.  The  placentae  are  central, 
adnate  with  the  dissepiment,  or  separable  from  it ; the  seeds  indefinite,  the  em- 
bryo straight,  included  within  the  fleshy  albumen,  erect  or  inverted;  the  radicle 
in  general  turned  towards  the  hilum,  seldom,  as  in  one  subtype  ( Rhinanthida ), 
superior,  hence  centrifugal  in  the  latter,  and  centripetal  in  the  former  case  ; the 
cotyledons  are  foliaceous. 

(4452.)  Hence,  differentially  considered,  the  Scrophulariacece  are  herbaceous 
(seldom  fruticose)  Menthine,  with  mostly  irregular  un-symmetrical  flowers,  two 
accumbent  carpels,  forming  a 2-celled  superior  fruit,  central  polyspermous  pla- 
centae, and  albuminous  seeds. 

(4453.)  The  genera  associated  by  Brown  have  been  by  several  systematists 
divided  into  two  orders,  which  are  here  admitted  as  subtypes,  the  principal 
one,  from  Scrophularia,  is  called  the  Scrophularidce  ; and  the  other,  from  Rhinan- 
thus,  the  Rhinanthidae. 

(4454.)  The  Scrophularidi z are  normal  Scrophulariacece,  with  simple  bractefe, 
a 2-lobed  stigma,  and  an  orthotropus  embryo,  the  radicle  being  turned  towards  the 
hilum  ; 

(4455.)  While  the  Rhinanthidce  are  deviating  Scrophulariacece,  with  crested 
bracteae,  obtuse  stigma,  and  an  heterotropus  embryo,  the  radicle  being  turned 
from  the  hilum. 

(4456.)  The  Scrophulariacece  are  in  general  suspicious,  and  often  deleterious 
plants.  Several  are  active  poisons;  and  others,  although  not  absolutely  venom- 
ous, are  acrid,  and  more  or  less  noxious;  and  even  those  which  are  esculent 
require  caution  in  their  choice,  and  a jealous  care  in  their  preparation:  heat 
or  vinegar  appear  to  lessen  or  destroy  the  injurious  principles  when  present ; 
hence  they  should  either  be  boiled  or  eaten  as  salads.  The  Scrophularidce,  which 
in  some  genera,  such  as  Digitalis,  &c.  approach  the  Solanacece  of  the  following 
section,  are  in  general  more  active  than  the  Rhinanthidce,  which  in  some  parti- 
culars resemble  the  Menthacea,  and  are  acrid  rather  than  really  poisonous. 

(4457.)  RinNANTinnM.  Euphrasia,  Melampyrum,  Pedicularis,  Rhinanthus, 
and  the  other  Scrophulariaceae  segregated  to  form  this  subtype,  are  bitter,  and 
more  or  less  acrid  plants,  not  so  much  so,  however,  a;J  to  prevent  them  being  fed 
on  by  domestic  animals ; and  Melampyrum  pratense,  which  is  a favorite  food  with 
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kine,  has  hence  received  the  common  name  of  cow-wheat ; and  Linneus  says,  the 
richest  and  yellowest  butter  is  made  from  the  milk  of  animals  grazing  in  pastures 
where  it  most  abounds.  Its  generic  name,  Melampyrum,  (or  black  wheat,) 
has  reference  to  the  old,  and  it  need  not  be  said,  exploded  notion  that  it  becomes 
changed  or  metamorphosed  into  wheat,  or  that  wheat  degenerates  into  it ; hence  it 
is  sometimes  called  the  * mother  of  wheat this  absurd  idea  having  probably  no 
other  foundation  than  the  abundance  in  which  it  is  occasionally  met  with  in  corn- 
fields. It  has,  however,  a much  better  right  to  the  first  member  of  its  compound 
name  than  to  the  last,  for,  like  most  of  the  plants  contained  in  this  type,  it  turns 
from  a brilliant  green  to  a dingy  black,  while  drying. 

(4458.)  The  bright  and  sparkling  Euphrasy  well  deserves  its  name,  an  abbre- 
viation of  Euphrosine ; ns  well  as  its  English  synonyme,  eye-bright.  Euphrasia 
officinalis  is  slightly  bitter  and  aromatic,  thus  resembling  the  Menthaceous  labiatce 
in  properties,  and  it  used  formerly  to  be  esteemed  as  a remedy  in  certain  ophthal- 
mic disorders.  The  Scotch  Highlanders  make  a collyrium  of  some  repute  by- 
steeping  it  in  milk. 

(4459.)  The  Pedicularides  are  somewhat  acrid  plants,  yet  they  are  fed  on  by 
sheep  and  goats.  They  afford,  however,  but  poor  fodder,  and  are  thought  to  render 
the  flocks  unhealthy,  and  to  favor  the  breeding  of  vermin;  hence  their  name, 
both  in  Latin  and  English,  Louseworts.  Their  flowers  are  often  pretty;  and 
P.  sceptrum  Carolinum  is  really  handsome.  It  was  named  by  Rudbeck  in 
honour  of  Charles  XII.,  and  abounds  in  the  north  of  Sweden  and  Lapland.  They 
have  been  used  ns  vulneraries;  and  once,  perhaps  from  their  stimulating  acridity, 
they  were  thought  serviceable  in  the  treatment  of  fistulae.  The  leaves  of  P.  la- 
nata  (Pallas)  are  said  by  Ainslie  to  be  used  in  the  Kurele  islands  as  a substitute 
for  tea.  (Mat.  lnd.  i.  436.) 

(4460.)  ScrophularidsE.  In  absolute  properties  this  subtype  resembles  in 
many  cases  the  preceding ; but,  in  the  relative  proportions  in  which  the  bitter  and 
acrid  principles  are  developed,  they  widely  differ.  In  some  instances  also,  espe- 
cially in  those  plants  which  verge  towards  the  Solanacea,  certain  peculiar  and 
very  active  substances  are  superadded,  which  approach  them,  in  properties  as  well 
as  in  structure,  to  the  following  section. 

(4461.)  Mimulus  luleus  and  guttatus  are  examples  of  esculent  Scrophularidie, 
the  former  being  eaten  as  a potherb  in  Peru,  and  the  latter  esteemed  as  a salad. 
Mimulus  moschatus  is  a favorite  in  our  gardens  on  account  of  its  musk -like  odor; 
and  M.  rivularis  is  physiologically  interesting  for  the  very  marked  degree  of 
irritability  of  its  stigma,  the  lower  lip  of  which,  when  artificially  irritated,  or 
touched  by  a grain  of  pollen,  curls  upwards,  and  closes  the  access  to  the  cellular 
channel  of  the  style. 

(4402.)  Achimencs  (olim  Diceros)  Cochin-chinensis  forms  a wholesome  pa- 
latable food,  and  in  the  country  where  it  grows  it  is  much  esteemed  when  pickled. 
The  Veronica,  likewise  are  innocuous  plants,  and  from  the  former  use  of  several 
species,  such  as  the  brook-lime,  &c.  in  medicine,  it  might  be  supposed  that  they 
were  believed  to  have  “ as  many  virtues  as  betony,”  (of  which  their  generic  name 
is  said  to  be  a sad  corruption,) — and  perhaps  they  have  as  many  virtues  as  betony, 
but  no  more.  V.  officinalis  has  been  recommended  as  a substitute  for  ten,  and 
in  Sweden  and  Germany  it  was  once  extensively  used.  Martyn  says,  it  forms 
a more  astringent  and  less  grateful  beverage  ; and  Withering  observes,  that  an 
infusion  of  the  leaves  of  V.  Chapuzdrys  forms  a much  preferable  drink. 
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(4463.)  Scoparia  dulcis,  the  sweet-broom,  is,  according  to  Humboldt,  used  by 
the  Indians  in  Spanish  America  as  a febrifuge ; and  in  Jamaica  its  twigs  are  made 
into  besoms.  The  juice  of  the  leaves  of  Torena  Asiatica  is  said  by  Ainslie  to  be 
employed  outhe  Malabar  Coast  to  restrain  morbid  discharges  from  certain  mucous 
membranes.  Some  of  the  Calceolaria  are  reported  to  possess  tonic  and  febrifuge 
properties,  and  others  to  be  purgative  and  emetic.  The  leaves  of  C.  pinnata  are 
said  to  be  in  the  latter  class,  and  those  of  C.  trifkla  in  the  former.  C.  serrata 
has  been  used  as  a vulnerary. 

(4461.)  Antirrhinum  viajus,  the  great  snap-dragon,  is  bitter  and  slightly 
stimulant ; and,  as  well  as  A.  Orontium  and  spurium,  has  been  used  as  a cata- 
plasm to  indolent  tumors.  Gmelin  says,  that  in  Persia  an  excellent  oil,  equal  to 
that  of  the  olive,  is  procured  by  expression  of  the  seeds  of  A.  majus  ; and  Vogel 
observes,  that  the  common  people  in  many  countries  attribute  some  supernatural 
influence  to  this  plant,  believing  it  to  have  the  power  of  destroying  charms,  and 
rendering  maledictions  of  none  effect.  In  Cochin-china  pigs  are  fed  on  the 
leaves  of  A.  porcinum. 

(4165.)  Linaria  Cymbellaria,  the  ivy-leaved  toad-flax,  has  a warm  cress  or 
caper-like  flavor,  and  has  been  recommended  as  an  antiscorbutic.  Hamilton  says 
that  in  India  it  is  given  mixed  with  sugar  in  cases  of  diabetes,  and  in  the  reports 
which  have  been  made  of  its  influence  on  that  terrible  disorder,  it  well  deserves  to 
be  tried  by  European  practitioners.  It  is  a very  ornamental  plant  for  covering 
walls  and  rock-wrork. 

(4466.)  Linaria  vulgaris  and  L.  Elatine  are  reputed  to  be  possessed  of  pur- 
gative properties.  They  are  both  bitter;  and  the  former,  which  has  a nauseous 
smell,  is  said  to  be  a powerful  diuretic  also ; and  hence,  in  old  wmrks,  it  is  some- 
times mentioned  under  the  name  of  Urinulis.  Its  flowers  have  been  recom- 
mended in  decoction  as  a wash  for  chronic  diseases  of  the  skin;  and  that  it  would 
not  be  an  inactive  lotion  seems  probable,  from  the  fact,  that  in  Sweden  the  plant 
is  occasionally  boiled  in  milk  for  the  purpose  of  destroying  flies. 

(4467.)  L.  vulgaris  is  remarkable  for  a curious  distortion  that  occasionally 
takes  place  in  the  development  of  its  flowers.  The  monstrosity  is  certainly  sur- 
prising, and,  before  the  metamorphoses  of  plants  were  studied,  and  in  some  mea- 
sure understood,  it  excited  so  much  wonder,  that  Linneus  called  it  Peloria. 

(4468.)  The  Scrophularicc  received  their  generic  name  from  the  resemblance 
the  tumid  roots  of  some  of  the  species  bear  to  scrofulous  swellings,  and  to  which 
they  w-ere  applied  as  poultices,  the  doctrine  of  signatures  leading  to  the  belief  that 
nature  thus  indicated  their  virtues  and  the  purposes  to  w'hich  they  should  be 
applied.  S.  nodosa  has  a bitter  taste,  and  a heavy  disagreeable  smell,  something 
like  that  of  the  elder.  A decoction  of  its  leaves  is  used  by  farmers  and  farriers  to 
cure  the  scab  in  swine.  Wasps  are  said  to  resort  greatly  to  the  flowers  of  the 
scrophulari®,  and  goats  will  eat  their  herbage ; but  most  other  animals,  such  us 
cows,  horses,  sheep  and  swine,  refuse  it.  That  they  are  not  very  unwholesome 
plants,  would  appear,  from  the  garrison  of  Rochelle,  during  the  celebrated  siege  by 
Cardinal  Richelieu,  in  1628,  having  supported  themselves  in  their  extremity  by 
eating  the  roots  of  S.  aquutica,  which  has  since  then  been  called  by  the  French 
“ hcrbe  du  siege.” 

(4169.)  Gratiola  officinalis  is  the  hedge-hyssop;  it  has  long  been  used  in  me- 
dicine, and  so  efficacious  a remedy  was  it  once  esteemed,  that  it  received  the 
name  of  Gratia  Dei.  It  contains  a peculiar  principle  of  a very  active  nature,  which 
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some  chemists  have  called  Gratioline , but  which  others  believe  not  to  differ 
essentially  from  Verutrin.  It  is  extremely  bitter,  and  acts  violently  both  as  a 
purgative  and  emetic;  hence  it  has  some  of  the  properties  indicative  of  a service- 
able medicine.  On  the  authority  of  Dr.  Perkins  and  Count  Leiningin,  Gratiola 
is  affirmed  to  be  the  basis  of  the  celebrated  Eau  Mtdicinale;  and  as  Gratioline, 
if  not  identical  with  Veratrine,  is  very  similar  to  it,  the  coincidence  of  gout 
medicines  having  at  distant  epochs  and  in  different  countries  being  made  of 
Gratiola,  Veratrum,  and  Colchicum,  and  each  having  similar  effects,  may  be 
satisfactorily  accounted  for : although  the  chance  which  led  to  their  selection  is 
strange.  Gratiola  is  said  to  have  been  found  very  serviceable  in  cases  of  hypo- 
chondriasis ; and  Dr.  Kostrzewki  reports,  that  the  most  marked  benefit  followed 
its  administration  to  three  maniacs  in  the  hospital  at  Warsaw.  In  over-doses  it 
is  a violent  poison,  and,  when  growing  among  the  grass,  it  is  very  injurious  to 
cattle.  Haller  says  that  there  are  meadows  about  Yverdun  which  are  rendered 
entirely  useless  as  pasture,  by  the  abundance  in  which  it  occurs. 

(4470.)  Digitalis  purpurea,  the  purple  foxglove,  is  one  of  our  most  beautiful 
native  plants,  and  one  of  our  most  active  indigenous  medicines  and  insidious 
poisons.  Its  influence  over  the  action  of  the  heart,  and  its  power  of  reducing  the 
rate  of  the  sanguineous  circulation,  would  alone  render  it  an  important  remedial 
agent;  but  when  to  the  above  are  added  its  collateral  effects  on  the  kidnies  and 
salivary  glands,  and  its  peculiar  characteristic  of  lying  as  it  were  for  a time 
latent,  and  accumulating  the  power  of  repeated  doses,  so  that  by  one  fell  swoop 
the  heart  is  in  a moment  palsied,  and  life  at  once  extinct,  it  must  be  acknow- 
ledged that  it  is  a most  fearful  as  well  as  useful  drug.  Cases  of  such  sudden 
deaths  have  occurred,  not  merely  during  the  continued  administration  of  the 
medicine,  but  even  two  or  three  days  after  it  had  ceased  to  be  taken.  (Vide 
Med.  Bot.  xviii.,  and  Med.  Quart.  Rev.  n.  454.) 

(4471.)  Other  species  of  Digitalis,  such  as  D.  lutea,  ferruginea,  and  grandi- 
flora,  are  said  to  have'  properties  similar  to  those  of  the  purpurea,  but  in  a less 
marked  degree,  and  the  white-flowered  variety  of  the  officinal  species  is  thought 
to  be  less  active  than  the  ordinary  purple  one.  The  medicinal  properties  and 
peculiar  influence  of  foxglove  on  the  human  constitution  were  unknown  until  a 
very  recent  period  ; for,  although  it  had  been  admitted  into  our  Pharmacopoeias, 
it  had  been  discarded  from  them  ; and  although,  like  many  inactive  useless  herbs, 
it  had  been  said  by  the  Italian  herbalists  to  be  a sovereign  remedy  for  all  diseases, 
little  or  nothing  was  really  known  of  its  properties  and  powers  until  the  time  of 
Withering,  whose  essay  on  the  subject  brought  it  into  note,  and  established  its 
reputation.  This  is  not  the  only  plant,  valuable  as  a medicine,  which  that  meri- 
torious botanist  introduced  into  practice  ; and  if  it  be  the  lot  of  an  individual  to 
discover  one,  and  such  a one,  amongst  our  native  weeds,  it  would  encourage  the 
belief  that  there  still  may  be  many  more  “ blest  secrets,”  more  yet  “ unpublished 
virtues  of  the  earth,”  hereafter  to  be  revealed,  ns  “ aidant  and  remediate  to  the 
sick  man’s  distress.’’  And  which,  if  we  cannot  hope  they  will  “ spring  with  our 
tears,”  we  may  more  than  hope  they  will  be  found  by  our  exertions. 


SOLANINA-.. 

(1472.)  Several  types  of  the  Primulose  Syria  gales  differing  much  in  proper- 
ties, but  agreeing  in  certain  general  characters,  are  associated  to  form  this  section, 
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which  Bartling  called,  collective!}',  the  Tubi flora,  but  which,  in  accordance  with 
the  principles  of  nomenclature  hitherto  followed,  is  here  named,  from  Solatium, 
one  of  the  most  important  and  best  known  genera,  including  the  potato  and  the 
nightshade,  the  Solanime. 


A.  Convolvulus  ( Ipotmta ) Jalapa.  Cutting,  to  shew  the  voluble  stem, 
alternate  leaves,  and  axillary  flowers.  (a)  Part  of  the  staminiferous 
corolla,  with  the  5 stamens.  (4)  Pistil.  (e)  Fruit  in  a young  state. 

(rf)  Transverse  section  of  the  capsule.  (e)  Section  of  a seed  magni- 
fied, to  shew  the  embryo.  (/)  The  curved  embryo  isolated. 

n.  Solatium  Dulcamara.  Cutting,  to  shew  leaves,  flowers,  and  fruit. 

(a)  A flower  separated.  (4)  The  subsyngenesious  anthers,  (c)  The 
fruit. 

c.  Pulmonaria  ojflcinalis.  Entire  plant,  shewing  leaves,  flowers,  &c. 

(a)  The  calyx.  (4)  The  corolla  laid  open,  to  shew  the  stamens. 

(c)  The  fruit  (a  Tetrufcenium),  with  central  basal  style.  ((/)  One 
of  the  akenia  separated.  (e)  A seed. 

(4173.)  Collectively  considered,  the  Solanintz  are  dichlamydeous,  synpetalous, 
byporollous  Rosares  or  Pkimulos*,  with  symmetrical  regular  (seldom  irre- 
gular) flowers,  the  corolla  5-lobed,  and  often  plicate  (sometimes  imbricate)  in 
aestivation,  the  ovaria  2-4,  distinct  or  connate,  central  placentae,  and  in  general 
alternate  leaves. 

(4474.)  Five  types  or  natural  associations  of  genera  are  included  in  this  sec- 
tion, and  these,  from  Solatium , Polc/twiiium,  Convolvulus , Hydrolca , and  Bora  go, 
are  called  the  So/anacete,  Polemoniaccm,  Convolvulacca,  Hydroleacea,  and 
Boraginacea. 

(4475.)  Solanace.e.  Solatium,  and  its  typical  associates,  are  herbs  or  shrubs, 
rarely  arborescent  plants,  with  aqueous  juices,  round  or  irregularly  angled, 
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not  nodoso-urticulated  stems  and  branches,  sometimes  armed  with  thorns  or 
prickles  ; their  leaves  are  alternate,  simple,  entire  or  lobed,  or  even  pinnatisected, 
the  floral  ones  occasionally  doable,  and  approximated  to  each  other. 

The  inflorescence  is  variable,  mostly  axillary,  sometimes  extra-axillary  or 
terminal,  the  pedicels  ebracteate,  and  the  flowers  regular,  and  in  general  united. 

The  calyx  is  free,  herbaceous,  persistent,  rarely  circumscissile,  with  a deciduous 
limb  (as  in  Datura),  synpetalous,  5-  (rarely  3-4)  parted,  and  the  segments  equal 
or  but  slightly  unequal.  The  corolla  is  hypogynous,  deciduous,  synpetalous,  and 
staminiferous,  with  a 5-,  rarely  4 cleft  limb,  the  lobes  equal  (very  seldom  un- 
equal) and  alternate  in  their  exsertion  to  the  lobes  of  the  calyx,  and  mostly  plicate 
in  restivation.  The  stamina  are  epipetalons,  definite,  equal  in  number  to  the 
lobes  of  the  corolla  and  alternate  with  them,  hence  5,  rarely  reduced  to  4,  by  the 


ABC 


a.  Atropa  Belladonna.  Cutting,  to  shew  alternate  leaves,  axillary 

inflorescence,  flowers,  and  fruit.  (a)  Corolla  laid  open,  to  shew  the 
stamens.  (6)  The  pistil.  ( d ) The  fruit. 

b.  Datura  Stramonium.  Cutting,  with  leaves,  flower,  and  young 
fruit.  (a)  Corolla  bearing  the  stamens.  (6)  Pistil.  (e)  Trans- 
verse section  of  the  fruit.  (d)  A seed. 

r.  Verbascum  Thapsus.  (a)  Staminiferous  corolla  laid  open. 

(i)  Calyx  with  the  pistil.  (c)  Young  fruit  without  the  calyx. 

( d ) Transverse  section  of  the  capsule.  (<?)  A seed. 

nbortion  of  the  upper  or  adaxial  one.  The  filaments  are  free,  very  rarely  con- 
nate, none  sterile,  mostly  equal,  sometimes  unequal,  the  lower  ones  being  the 
longest.  The  anthers  are  innate,  erect  or  incumbent,  2-celled,  with  apposite 
parallel  locules,  dehiscent  lengthwise  by  chinks,  rarely  by  apicial  pores.  The  ger- 
men  is  formed  of  two  incumbent  carpels,  i.  e.  adaxial  and  abaxial  in  their  position, 
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2-celled,  sometimes  falsely  4-celled  (as  in  Datura),  or  many-celled  (as  in 
Nicotiana  multivalvis),  and  many-ovuled.  The  style  1 and  continuous,  and  the 
stigma  entire  or  2-lobed. 

The  fruit  is  capsular  or  baccate,  2-valved  and  2-celled,  (rarely  many-valved  and 
sub-quadrilocular,  or  many-celled,)  when  capsular,  with  a double  dissepiment 
parallel  to  the  valves,  when  baccate,  with  the  placenta?  adhering  to  the  dissepi- 
ments. The  seeds  are  indefinite,  sessile,  and  exarillate.  The  albumen  fleshy,  the 
embryo  included,  often  excentrical,  more  or  less  curved,  (seldom  straight,)  the 
radicle  turned  towards  the  hilum,  and  the  cotyledons  entire,  and  cylindrical  or 
foliaceous. 

(4476.)  Hence,  selecting  the  chief  differential  characters,  the  Solanacece  are 
accumbent  Primulosce , with  mostly  regular  plicate  corolla?  and  central  placentae, 
i.  e.  Solanince,  with  a 2-celled  baccate  or  capsular  fruit,  indefinite  ovules,  a 
curved  embryo,  and  alternate  leaves. 

(4  477.)  The  extent  and  the  subordinate  distribution  of  this  type  are  far  from 
being  settled.  Verbascum,  which  has  irregular  flowers,  Nolana,  which  has  a 
deeply  lobed  ovarium,  and  Oestrum,  in  which  the  embryo,  if  curved,  is  so  slightly 
bent  as  to  be  more  properly  described  as  straight,  have  been  by  some  botanists 
excluded  from  the  Solanacece , and  made  the  types  of  separate  orders.  Here,  how- 
ever, as  in  numerous  similar  cases,  an  intermediate  course  is  chosen  ; and,  with- 
out dissociating  these  really  similar  groups,  they  are  distinguished  from  each  other 
by  being  admitted  as  subtypes  of  a more  general  series. 

(4478.)  Hence  Verbascum,  Celsia,  and  Antiiocercis,  in  which  the  corolla  is 
not  plaited  in  aestivation,  and  sometimes  irregular,  the  stamens  o and  unequal,  or 
even  didynamous,  and  the  embryo  slightly  curved,  form  the  subtype  Verbascida. 

(4479.)  In  the  aberrant  genus,  Nolana,  which  gives  name  to  the  subtype 
Nolanidce,  the  corolla  is  regular  and  plaited  in  aestivation,  the  stamens  equal  to 
the  petals  in  number,  the  ovarium  deeply  lobed,  the  fruit  drupaceous,  and  the 
embryo  arcuate. 

(4480.)  In  the  Solanidte  the  corolla  is  usually  plicate  in  aestivation,  the  sta- 
mens equal  in  number  to  its  lobes,  the  fruit  capsular  or  baccate,  and  the  embryo 
much  curved; 

(4481.)  While  Oestrum,  in  which  the  embryo  is  straight,  the  corolla  regular, 
the  aestivation  plicate,  and  the  cotyledons  foliaceous,  is  the  normal  genus  of  the 
proposed  subtype  Cestridcc. 

(4482.)  The  Solanacece  form  an  interesting  study,  from  the  diversity7  of  pro- 
perties prevailing  in  the  same  natural  group,  and  their  very  great  apparent  dis- 
crepancy. The  discord  is  however  apparent  only,  and  it  requires  but  little 
consideration  to  reconcile  the  seeming  inconsistences  ; for,  notwithstanding  the 
deadly  nightshade  and  the  esculent  potato,  the  acrid  capsicum  and  the  bland 
tomato,  the  wholesome  egg-plant  and  the  poisonous  tobacco,  w'ith  the  stra- 
monium, the  henbane,  the  mandragora,  and  various  other  equally  deleterious  or 
equally  innocuous  plants,  are  lound  associated  in  the  same  natural  order,  they  all 
afford  evidence  in  favor  of  the  doctrine  of  homomorphism,  instead  of  being,  as 
they7  at  first  appear,  exceptions  to  the  general  rule — that  plants  having  similar 
structures  have  similar  properties  likewise.  The  deleterious  principles  prevalent 
in  the  Solanacece  are  narcotics  of  a peculiar  kind,  and  exercising  a very  singular 
and  characteristic  influence,  especially  over  the  pupil.  Several  of  these  principles 
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have  been  separated,  and  from  the  plants  in  which  they  are  found  (not  exclu- 
sively yet)  in  the  greatest  relative  proportions,  they  have  been  called  Atropine, 
Solanine,  Daturine,  Hyoscyamine,  <fec. 

(4483.)  Experiments  shew  that  even  in  the  plants  where  these  principles, 
which,  when  concentrated,  are  so  noxious,  the  most  abound,  they  seldom,  if 
ever,  occur  in  equal  proportions  in  all  parts;  the  root,  the  stem,  the  leaves, 
the  fruit,  or  the  seeds,  are  in  turn  its  especial  seat;  while  it  is  found  less  con- 
centrated in  the  other  parts,  and  occasionally  from  some  altogether  absent;  or 
in  such  a condition  or  degree  as  to  be  easily  dissipated  by  heat,  or  separable  by 
other  means.  Instances  of  this  kind  have  already  been  several  times  adverted  to, 
such  as  the  presence  of  opium  in  the  seed-vessel,  and  its  absence  from  the  seeds  of 
the  poppy,  the  prevalence  of  prussic  acid  in  the  leaves,  and  not  in  the  sarcocarp  of 
the  Lauro-cerasi ; in  the  spermoderm,  but  not  in  the  nucleus  of  the  bitter-almond  ; 
as  well  as  the  further  instances  of  the  production  of  the  bland-nutritious  Cassava, 
known  to  us  as  tapioca,  the  sick  man’s  food,  from  the  roots  of  the  manihot,  which 
in  a raw  state  are  deadly  poisons. 

(4484.)  Now  that  which  occurs  thus  notably  in  individual  plants  occurs  still 
more  remarkably  in  varieties,  even  of  the  same  species,  subjected  to  different  exter- 
nal influences,  and  yet  more  decidedly  in  different  species  and  genera  of  one  natural 
group.  Thus  the  same  narcotic  principle  which  is  so  deadly  a poison  when 
developed  to  excess  in  the  Mandragora,  Belladonna,  and  the  Nightshade,  is 
present  in  the  potato,  the  tomato,  and  the  egg-plant ; but  it  is  present  in  the  latter 
in  such  small  relative  proportion  to  the  inert  or  nutritious  substances  with  which 
it  is  blended,  as  to  be  altogether  innocuous,  and  not  to  prevent  them  being  em- 
ployed as  food.  In  the  common  potato  the  narcotic  principle  is  present  in  too  large 
a proportion  in  the  stems  and  leaves,  and  other  parts  exposed  to  light,  to  allow 
them  to  be  used  as  human  food ; but  the  underground  tubers,  where  exclusion  from 
the  light  prevents  its  full  elaboration,  and  where  the  vast  deposits  of  fecula  neutralize 
its  effects,  we  find  to  be  wholesome  and  nutritious.  Furthermore,  it  must  not  be 
forgotten,  that  in  all  cases  where  we  derive  food  from  poisonous  plants  or  sus- 
pected tribes,  they  are,  as  in  the  case  of  the  tomato,  the  egg-plant,  the  potato, 
and  the  cassava,  subjected  to  the  action  of  fire  before  they  are  eaten,  or,  as  is  the 
case  with  the  capsicum,  taken  in  such  small  quantities  as  to  be  rather  considered 
spices  than  food.  De  Candolle,  when  discoursing  on  this  subject,  observes, 
with  his  usual  acuteness  and  discrimination,  “ it  is  a fact  which  should  never 
be  lost  sight  of,  that  all  our  aliments  contain  a small  proportion  of  an  exciting 
principle,  which,  should  it  occur  in  a much  greater  quantity,  might  become  in- 
jurious, but  which  is  necessary  as  a natural  condiment,”  and  that,  when  this 
stimulating  principle  is  naturally  in  very  small  proportion,  we  increase  it  by  art,  or 
supply  its  place  by  the  addition  of  spice. 

(4485.)  Bearing  these  data  in  mind,  Fee  has  proposed  a classification  of  the 
Solanacecv,  according  to  the  purposes  to  which  they  are  applicable,  these  being 
dependant  upon  the  relative  proportions  in  which  their  active  and  inert  principles 
are  developed,  so  us  to  render  them,  on  the  one  hand,  esculent,  and  on  the  other, 
poisonous,  which  extremes  may  be  connected  by  an  intermediate  series,  the 
genera  of  which  contain  both  poisonous  and  wholesome  species. 

(4480.)  Thus,  in  his  first  group,  which  comprehends  those  genera  all  the  spe- 
cies of  which  are  dangerous  or  suspected  plants,  may  be  enumerated  Atropa, 
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Mandragora,  Hyoscyamus,  Datura,  Nicotiana,  Solandra,  Physalis,  Nicandra, 
and  Cestrum. 

(4487.)  To  his  second  group,  which  contains  those  genera  some  of  the 
species  of  which  are  poisonous  and  some  innocuous,  belong  Solarium  and 
Capsicum  ; 

(4488.)  While  of  his  third,  including  those  genera  all  the  species  of  which  are 
innocent,  Lycopersicon,  Celsia,  Crescent ia,  and  Verbascum,  are  given  as  examples. 

(4489.)  Verbascidje.  This  subtype,  which  is  evidently  transitional  from  the 
preceding  section  to  the  present,  shews  its  affinity  to  the  Scrophulariacei z,  in  which 
both  Verbascum  and  Anthocercis  are  by  some  botanists  associated,  by  the  irregular 
corolla  of  the  former,  and  the  didynamous  stamina  both  of  Celsia  and  Anthocercis  ; 
but  their  curved  embryo  and  alternate  leaves,  perhaps,  are  characters  of  greater 
value,  and  locate  them  rather  w'ith  the  Solanacece, ; but  the  decision  is  not 
unquestionable.  [§  4475,  c.] 

(4490.)  The  Verbasca  are  shewy,  and  often  handsome  herbaceous  plants, 
their  leaves  and  stems  covered  with  a thick  beard  or  down,  whence  their  name, 
which  is  said  to  be  a corruption  of  Barbascum.  This  downy  matter  forms  a 
thick  woolly  coat  on  the  leaves  of  V.  Lychnitis,  the  cuticle  of  which  has  been 
used  as  a substitute  for  tinder,  and  to  make  wicks  for  lamps,  as  referred  to  in  its 
specific  appellation.  Morin  says  it  contains  a colouring  matter,  which  has  been 
employed  for  the  purpose  of  dying  cotton  goods  of  a durable  yellow,  and  tells  us 
that  an  infusion  of  its  flowers  was  formerly  used  by  the  Roman  ladies  to  tinge 
their  tresses  of  that  reddish  hue  once  so  much  admired  in  Italy.  V.  Blattaria  is  pe- 
culiarly offensive  to  cockroaches,  and  therefore,  strewing  its  leaves  about,  is  one 
of  the  means  resorted  to,  to  get  rid  of  those  troublesome  insects.  V.  nigrum,  the 
common  mullien,  is  said  to  be  slightly  narcotic,  and  to  be  one  of  the  plants  used 
by  poachers  to  intoxicate  and  capture  fish. 

(4491.)  Nolanid.e.  Nolana,  by  its  usually  deeply  lobed  ovarium,  and  espe- 
cially by  the  fruit  in  one  of  the  species,  iV.  panuloxa,  consisting  of  crowded 
drupeolae,  is  a very  aberrant  genus.  It  appears  to  be  equally  related  to  the 
tetrakenious  and  subdrupaceous  Menthacece  on  the  one  hand,  and  to  the  Convol- 
vulacetc  on  the  other ; although  its  arcuate  embryo  and  plaited  corolla  decide  its 
strongest  affinity  to  be  with  the  solanaceous  group. 

(4492.)  A'.  prostrata,  which  is  a native  of  Peru,  grows  freely  in  this  country 
in  the  open  air.  In  France  poultry  are  fed  on  it,  and  they  are  so  fond  of  the 
plant,  that  Persoon  proposed  to  call  it  N.  gallinacea. 

(4493.)  SolanidjE.  This  subtype  has  been  separated  into  two  districts,  the 
one  called  Solanece,  containing  the  baccate  genera,  and  the  other  D at  urea:,  in 
which  will  he  found  those  with  capsular  fruits. 

(4491.)  Daturca.  The  henbane,  the  tobacco,  and  the  thorn-apple,  with  their 
offsets,  Scopolia  and  Brugmansia,  are  the  most  important  examples  of  this  district. 

(4495.)  Hyoscyamus  niger  is  the  common  henbane.  It  is  a powerful  narcotic, 
and,  when  taken  in  any  considerable  quantity,  proves  quickly  poisonous  to  men 
and  most  brute  animals;  swine  are  said  to  be  able  to  feed  on  it  with  impunity, 
hence  indeed  its  generic  name;  and  goats  and  sheep  will  eat  it,  though  sparingly, 
but  no  other  animals,  save  two  insects,  a species  oi  Cimcx  or  bug,  and  C/irysomcla 
or  beetle,  are  known  to  resort  to  it  as  food. 

The  leaves  are  the  parts  usually  employed  in  medicine,  but  the  seeds  are  also 
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said  to  have  similar  narcotic  properties.  In  the  seeds,  however,  the  soporific 
powers,  if  present,  are  most  probably  in  a reduced  degree,  as  Smith  and  Martyn 
state  that  they  have  eaten  them  without  inconvenience  : it  must  nevertheless  be 
remembered,  by  those  who  desire  to  institute  further  experiments,  that  Lightfoot 
affirms,  a few  of  them  have  deprived  a man  of  his  reason  and  of  the  use  of  bis 
limbs.  Pallas  tells  us  that  the  seeds  of  H.  P/ii/saloiiles,  when  roasted  and  infused, 
make  an  excellent  substitute  for  coffee  ; and  Forskal  says  that  in  Arabia  those 
of  H.  Datora  are  applied  to  a similar  purpose,  but  he  adds,  the  beverage  thus 
prepared  is  valued  by  the  Orientals  chiefly  for  its  intoxicating  powers  ; so, 
whether  these  analogies  confirm  the  account  of  Smith  and  Martyn  respecting 
the  allied  species  ( niger ),  or  whether  the  noxious  principle,  if  present,  may  be 
dissipated  in  the  one  instance,  and  lessened  in  the  other,  by  torrefaction,  remains 
to  be  proved. 

(4496.)  In  tbe  south  of  Europe  H.  albus  is  used  officinally  instead  of  H. 
niger,  merely  because  it  is  more  common.  The  two  species  seem  to  differ  very 
little,  if  at  all,  in  their  properties.  The  leaves  are  sometimes  smoked  to  relieve 
toothach. 

("4497.)  One  of  the  most  powerful  narcotics,  and  one  of  the  most  important 
plants  in  this  group,  in  a commercial  point  of  view,  is  the  tobacco.  There  are 
about  thirty  species  of  Nicotiana,  and  some  of  these  are  natives,  or  naturalized  in 
most  parts  of  the  world  ; for,  although  its  use  was  unknown  in  Europe  before  the 
discovery  of  America,  indulgence  in  its  fumes  is  so  common,  nay,  so  universal 
among  the  Chinese,  and  the  forms  of  their  bamboo  pipes  and  their  methods  of 
inhaling  so  peculiar,  that  Pallas  and  many  others  have  been  led  to  believe  that  the 
custom  is  aboriginal  with  them,  and  that  they  and  other  nations  of  the  East  were 
acquainted  with  its  use  before  the  discovery  of  the  Western  hemisphere.  Two  or 
more  species,  N.  Sinensis  and  N.  fruticosa,  are  also  believed  to  be  natives  of 
China,  and  N.  Nepalensis  of  Hindustan.  Chardin  states  that  its  use  was  com- 
mon in  Persia  long  before  the  discovery  of  America,  and  that  it  is  a native  of 
that  country,  or  at  least  was  naturalized  there  as  early  as  1260.  Furthermore, 
Liebault  asserts  that  one  species  (his  “petit  tabac  sauvage,’’)  is  a native  of 
Europe,  and  that  it  was  found  wild  in  the  forest  of  Ardennes  previous  to  the  dis- 
covery of  the  New  World:  this  assertion  seems,  however,  to  be  deficient  in 
proof,  and  its  correctness  is  doubted  by  most  naturalists. 

(4498.)  All  the  species  of  Nicotiana  possess  the  same,  or  nearly  similar  pro- 
perties ; but  two  only,  N.  Tdbacum  and  N.  rustica,  are  in  much  repute,  or  are 
much  cultivated  for  use.  The  specific  name,  Tabacum,  is  not,  as  was  long  sup- 
posed, a slight  corruption  of  Tobago  or  Tobasco,  whence  the  drug  is  brought, 
but  is,  as  Humboldt  has  shewn,  the  Haytian  word  for  the  pipe  in  which  it  is 
smoked,  and  which  has  been  transferred,  like  the  term  Mate  [§  1928],  from  the 
instrument  to  the  herb. 

(4499.)  The  history  of  tobacco  is  one  of  peculiar  interest.  It  was  first  intro- 
duced into  Europe  about  1560,  seeds  being  sent  by  Jean  Nicot,  from  whom  it 
derives  its  generic  name,  to  Catherine  de  Medici ; but  it  was  not  until  1586  that 
the  use  of  the  herb  became  generally  known,  and  the  practice  of  smoking  intro- 
duced into  England  by  Sir  Walter  Raleigh,  and  the  settlers  who  returned  from 
Virginia.  Hariott,  who  accompanied  the  expedition  which  was  sent  out  to  at- 
tempt to  found  a colony  in  Virginia,  gives,  along  with  a description  of  the  tobacco- 
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plant,  an  account  of  the  manner  in  which  it  was  used  by  the  native  Americans ; 
and  adds,  that  the  English,  during  the  time  of  their  stay  abroad,  and  since  their 
return  home,  were  accustomed  to  smoke  it  after  the  fashion  of  the  Indians,  “and 
found  many  rare  and  wonderful  experiments  of  the  virtue  thereof.” 

(4500.)  Like  coffee  and  Peruvian  bark,  tobacco  encountered  much  violent  op- 
position, when  its  half-inebriating  and  soothing  influence  recommended  it  to  po- 
pular use.  Many  governments  attempted  to  restrain  its  consumption  by  penal 
edicts.  The  sultan  Amurath  IV.  forbade  its  importation  into  Turkey,  and  con- 
demned to  death  those  found  guilty  of  smoking,  from  a fear  that  it  produced  bar- 
renness. The  Grand  Duke  of  Moscow  prohibited  its  entrance  into  his  domi- 
nions, under  pain  of  the  knout  for  the  first  offence,  and  death  for  the  next ; and 
in  other  parts  of  Russia  the  practice  of  smoking  was  denounced,  and  all  smokers 
condemned  to  have  their  noses  cut  off.  The  Shah  of  Persia,  and  other  sove- 
reigns, were  equally  severe  in  their  enactments  ; and  Pope  Urban  VIII.  anathe- 
matized all  those  who  smoked  in  churches.  In  1654  the  council  of  one  of  the 
Swiss  cantons  cited  all  smokers  before  them;  every  innkeeper  was  ordered  to  in- 
form against  those  who  were  found  smoking  in  their  houses  : and  in  the  laws  of 
Bern  there  is  conclusive  evidence  of  the  serious  light  in  which  this  at  that  time 
presumed  crime  was  held,  for  the  prohibition  of  smoking  immediately  follows  the 
enactments  against  adultery.  But  not  only  legislators,  but  philosophers,  or  at 
least,  book-makers,  entered  into  a crusade  against  tobacco.  Upwards  of  a hun- 
dred volumes,  the  names  of  which  have  been  preserved  and  the  titles  catalogued, 
were  written  to  condemn  its  use ; and  amongst  these,  not  the  least  singular  was 
the  “ Counterblaste”  of  our  pedantic  James.  His  vituperations  indeed  are  most 
amusing ; and,  although  in  some  parts  the  language  is  too  gross  for  modern  taste, 
its  tenor  may  be  judged  of  from  the  following  quotations,  as  well  as  from  the 
banquet  which  the  same  monarch  proposed  for  the  devil,  viz.  “ a loin  of  pork, 
a poll  of  ling,  and  a pipe  of  tobacco.” 

(4501.)  “ Tobacco,”  says  the  royal  scribe,  “ is  a common  herb,  which  (though 
under  divers  names)  grows  almost  every  where,  and  was  first  found  out  by  some 
of  the  barbarous  Indians  to  be  a preservative  or  antidote  for  (a  certain  disrepu- 
table malady,)  a filthy  disease,  whereunto  these  barbarous  people  are  (as  all  men 
know)  very  much  subject,  what  through  the  uncleanly  and  adust  constitution  of 
their  bodies,  and  what  through  the  intemperate  heat  of  their  climate.  So  that  as 
from  them  wa3  first  brought  into  Christendom  that  most  detestable  disease,  so 
from  them  likewise  was  brought  this  use  of  tobacco,  as  a stinking  and  unsavourie 
antidote  for  so  corrupted  and  execrable  a maladie  ; the  stinking  fumigation 
whereof  they  yet  use  against  that  disease,  making  so  one  canker  or  venom  to  eate 
out  another.” 

“ Now  to  the  corrupted  basenesse  of  the  first  use  of  this  tobacco  doeth  very 
well  agree  the  foolish  and  groundlesse  first  entry  thereof  into  this  kingdome.  It 
was  neither  brought  in  by  king,  great  conqueror,  nor  learned  doclour  of  physicke. 
With  the  reporte  of  a great  discovery  for  a conqueste,  some  2 or  3 savage  men 
were  brought  in,  together  with  this  savage  custom.  But  the  pitie  is,  the  poore 
wild  barbarous  men  died,  but  that  vile  barbarous  custom  is  yet  alive,  yea  in  fresh 
vigour.” 

His  physiological  arguments,  out  of  respect  to  the  monarch,  may  be  passed 
over  without  notice;  in  truth,  they  are  not  worth  abridgment;  but  his  detail  of 
the  post-mortem  appearances  of  the  body  of  an  inveterate  smoker  are  too  exqui- 
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site  to  be  altogether  omitted.  “ Surely  smoke  becomes  a kitchen  farre  better 
than  a dining  chamber ; and  yet  it  makes  a kitchen  oftentimes  in  the  inward  parts 
of  men,  soyling  and  infecting  them  with  an  unctuous  and  oyly  kind  of  soote,  as 
hath  been  found  in  some  great  tobacco-takers  that  after  their  death  were  opened.” 

The  monarch  then  enters  into  a pathetic  expostulation  with  his  loving  sub- 
jects, and  appeals  to  their  patriotism,  or  rather  national  pride:  ° Now,  my  good 
countrymen,  let  us  (I  pray  you)  consider  what  honour  or  policie  can  move  us  to 
imitate  the  barbarous  and  beastlie  manners  of  the  wild,  godlesse,  and  slavish  In- 
dians, especially  in  so  vile  and  filthy  a custome.  Shall  we,  that  disdain  to  imitate 
the  manners  of  our  neighbour  France  (having  the  style  of  the  greate  Christian 
kingdom),  and  that  cannot  endure  the  spirit  of  the  Spaniards  (their  king  being 
now  comparable  in  largenesse  of  dominions  to  the  greatest  emperor  of  Turkey)  ; 
shall  we,  I say,  that  have  been  so  long  civill  and  wealthy  in  peace,  famous  and 
invincible  in  war,  fortunate  in  both, — we  that  have  been  ever  able  to  aid  any  of 
our  neighbours,  (but  never  deafened  any  of  their  ears  with  any  of  our  supplica- 
tions for  assistance ;)  shall  we,  I say,  without  blushing,  abase  ourselves  so  far  as 
to  imitate  these  beastlie  Indians,  slaves  to  the  Spaniards,  the  refuse  of  the 
worlde,  and  as  yet  aliens  from  the  holy  covenant  of  God  ? Why  do  we  not  as 
well  imitate  them  in  walking  naked  as  they  do,  in  preferring  glasses,  feathers, 
and  toys,  to  gold  and  precious  stones,  as  they  do  ? Yea,  why  do  we  not  deny 
God,  and  adore  the  devils,  as  they  do  ? 

“ Have  you  not  then  reason  to  forbeare  this  filthie  noveltie,  so  basely  grounded, 
so  foolishly  received,  and  so  grosslie  mistaken  in  the  right  use  thereof?  In  your 
abuse  thereof,  sinning  against  God,  harming  yourselves  both  in  persons  and  goods, 
and  raking  also  thereby  the  markes  and  notes  of  vanitie  upon  you ; by  the  cus- 
tome thereof,  making  yourselves  to  be  wondered  at  by  all  forreine  civill  nations  ; 
and  by  all  strangers  that  come  among  you,  to  be  scorned  and  contemned  : a cus- 
tome loathsome  to  the  eye,  hatefull  to  the  nose,  harmfull  to  the  braine,  dangerous 
to  the  lungs,  and  in  the  blacke  stinking  fume  thereof  nearest  resembling  the 
horrible  Stigian  smoke  of  the  pit  that  is  bottomless.” 

(4502.)  Of  the  sincerity  of  the  royal  anti-tobacconist  there  can  be  no  doubt,  if 
any  reliance  may  be  placed  on  energy  of  expression,  or  on  his  almost  unequalled 
force  of  language.  But,  notwithstanding  all  opposition,  smoking  and  snuffing  have 
spread  not  only  through  polished,  but  savage  countries;  and,  instead  of  being 
tt  scorned  and  contemned  by  strangers,”  and  “ wondered  at  by  all  forreine  civill 
nations,”  the  English  now  are  countenanced,  nay,  not  only  equalled,  butexceeded, 
in  the  custom  by  many  other  people  ; for,  during  the  reign  of  George  III.,  the 
practice  of  smoking  declined  in  this  country,  although,  since  the  peace,  it  has 
been  again  in  some  part  revived. 

“ In  Spain,  France,  and  Germany,  in  Holland,  Sweden,  Denmark,  and  Russia,’’ 
says  a writer  in  the  Asiatic  Journal,  xxii.  142,  “ the  practice  of  smoking  prevails 
among  the  rich  and  poor,  the  learned  and  the  gay.  In  the  United  States  of  America 
smoking  is  often  carried  to  an  extreme  excess.  It  is  not  uncommon  for  boys  to 
have  a pipe  or  cigar  in  the  mouth  during  the  greater  part  of  the  day.  The  death 
of  a child  is  not  unfrequently  recorded  in  American  newspapers  with  the  following 
remark  subjoined:  ‘Supposed  to  be  occasioned  by  excessive  smoking.’  If  we 
pass  to  the  east,  we  shall  find  the  practice  almost  universal.  In  Turkey  the  pipe 
is  perpetually  in  the  mouth ; and  the  most  solemn  conferences  are  generally  con- 
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eluded  with  a friendly  pipe,  employed  like  tbe  calumet  of  peace  amongst  the  In- 
dians. In  the  East  Indies,  not  merely  all  classes,  but  both  sexes  inhale  the 
fragrant  steam ; the  only  distinction  among  them  consisting  in  the  shape  of  the 
instrument  employed,  and  the  kind  of  herb  smoked.  In  China  the  habit  equally 
prevails.  Barrow  states  that  every  Chinese  female,  from  eight  to  nine  years  old, 
wears  as  an  appendage  to  her  dress  a small  silken  purse  or  pocket  to  hold  tobacco, 
and  a pipe,  with  the  use  of  which  many  of  them  are  not  unacquainted  at  this 
tender  age.’' 

(4503.)  That  excessive  smoking  is  injurious,  like  excessive  indulgence  of  any 
other  kind,  there  is  no  doubt,  and  those  who  are  guilty  of  such  excess  must  expect 
to  suffer  for  their  imprudence  or  their  folly;  but  that  there  is  anything  peculiarly 
injurious  in  the  use  of  tobacco,  whether  “ chewed,  smoked,  or  snuffed,”  remains 
to  be  proved.  The  evidence,  on  the  contrary,  would  seem  to  shew  that  it  is  one  of 
the  less  injurious  excitants  and  sedatives.  Dr.  Thompson  observes,  that  in  the 
snuff-manufactories  of  France,  where  4,000  persons  are  employed,  and  where,  from 
their  constant  exposure  to  the  influence  of  tobacco,  to  a much  greater  extent 
than  the  consumers  can  be,  it  has  been  ascertained  that  they  live  as  long,  and  are 
as  healthy,  as  manufacturers  in  general.  Such  being  the  facts,  putting  all  preju- 
dice aside,  and  believing,  from  accumulated  evidence,  the  pleasurable  sensations 
which  the  slight  stimulus  of  a pinch  of  snuff  gives  rise  to,  a pleasure  which  can 
be  resorted  to  so  much  more  often,  and  w’ith  so  much  less  probability  of  being 
injurious,  than  any  other  stimulus ; and,  having  watched  the  composing  influence 
of  a cigar,  the  contentment  which  springs  up  in  the  mind  as  the  smoke  rises  in 
the  air,  the  calmness  and  satisfaction  it  produces,  and  the  temporary  happiness  of 
which  it  is  the  cause,  it  does  seem,  at  least  to  one  who,  be  it  observed,  neither 
smokes,  snuffs,  nor  chew's  tobacco,  not  wonderful  that  the  custom  of  smoking 
and  taking  snuff  should  prevail  amongst  all  people,  and  in  all  countries ; nor  is 
there  any  sound  argument  to  be  raised  against  the  practice : indeed,  the  disconti- 
nuance of  that  which  so  materially  increases  the  sum  of  human  happiness  w'ould 
be  greatly  to  be  deplored.  Philippics  and  royal  anathemas  have  long  since  ceased, 
and  legislatorial  prohibitions  have  been  evaded  or  repealed  ; whether  this  may 
have  been  tbe  result  of  a rational  conviction  of  its  utility,  or  whether  the  fact,  of  a 
very  considerable  part  of  the  revenues  of  all  the  sovereigns  of  Europe,  as  well  as 
of  those  of  most  other  parts  of  the  world,  being  derived  from  a duty  on  tobacco, 
may  have  had  anything  to  do  with  the  present  state  of  toleration,  it  imports  us 
not  to  determine,  but  it  seems  not  improbable  that  the  tone  of  our  James’s 
Counterblaste  would  have  been  very  much  subdued,  had  he  been  forewarned  that, 
by  a duty  levied  on  tobacco,  between  three  and  four  millions  a year  might  be 
added  to  the  revenue  of  his  kingdom;  and  truly,  when  persons  are  content  to  tax 
themselves  to  such  an  amount  for  the  enjoyment  of  a harmless  luxury,  he  must 
be  a tyrant  indeed  who  would  set  his  veto  against  the  indulgence. 

(4504.)  Tobacco  is  used  medicinally  in  powder  as  an  errhine,  in  infusion  as  on 
expectorant  and  sedative,  and  in  vapour,  both  as  an  antispasmodic,  and  to  bring  on 
nausea  and  fainting.  Tobacco  enemata  have  been  found  serviceable  in  relaxing 
the  parts  implicated  in  strangulated  herniae,  so  as  to  allow  them  to  become  re- 
ducible, but  it  is  a dangerous  remedy,  and,  from  its  unmanageable  character,  not 
Irequently  employed.  I obacco  is  often  employed  as  a masticatory,  but  this  is 
the  least  commendable  mode  of  use.  It  impairs  the  appetite,  brings  on  torpor 
of  the  gastric  nerves,  and  hence,  although  it  may  at  times  be  convenient  to  ap- 
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pease  the  calls  of  hunger  without  eating,  when  on  a journey,  or  when  food  is 
not  within  reach,  yet  the  practice  of  chewing  tobacco,  when  indulged  in,  as  it 
sometimes  is,  by  the  lower  classes,  is  commonly  followed  by  the  distressing 
train  of  symptoms  familiar  to  all  as  the  Protean  forms  of  dyspepsia. 

(4505.)  The  active  properties  of  tobacco  appear  to  depend  upon  two  proxi- 
mate principles,  which  bear  a considerable  resemblance  to  each  other,  and  which 
some  authorities  believe  to  be  only  varieties  of  one  and  the  same  body.  These 
have  been  called  Nicotine  and  Nicotianine ; the  latter,  which  is  procured  from  the 
leaves  by  simple  distillation,  appears  to  be  a solid  volatile  oil.  It  is  poisonous, 
and  resembles  in  its  ell'ects  ordinary  tobacco  in  a concentrated  form.  The 
former,  when  pure,  is  a colourless  fluid,  extremely  acrid  and  pungent,  and  most 
virulently  poisonous.  It  has  been  extracted  both  from  the  seeds  and  leaves. 
Besides  these,  there  has  been  procured  an  empyreumatic  oil,  by  destructive  distil- 
lation, which  probably  contains  both  the  preceding  substances  mixed  with  various 
impurities.  This  oil  is  formed  whenever  tobacco  is  burned ; and  it  was  first 
noticed,  or  at  least  first  made  use  of,  by  the  Hottentots,  who  are  accustomed  to 
poison  snakes  by  putting  a drop  of  it  on  their  tongues.  The  effect  of  the  applica- 
tion, Barrow  says,  is  instantaneous,  almost  like  that  of  an  electric  shock  ; and 
many  experiments  -which  have  been  made  by  Brodie  and  others,  as  well  as 
some  accidents  which  have  occurred,  prove  that  the  oil  of  tobacco  is  one  of  the 
most  active  poisons  known.  In  some  peculiar  constitutions,  even  small  quantities 
of  the  powdered  leaves,  or  their  fumes,  have  proved  injurious,  or  even  fatal.  The 
celebrated  Santeuil  is  said  to  have  experienced  vomitings  and  horrible  pains,  amidst 
which  he  expired,  in  consequence  of  having  drank  a glass  of  wine  into  which 
some  Spanish  snuff  bad  been  put;  intoxication,  vomiting,  faintings,  and  other 
untoward  symptoms,  have  been  known  to  follow  the  application  of  tobacco  oint- 
ment to  scald  heads  ; and  Mr.  Howison  gives  a very  interesting  account  of  a kind 
of  trance  into  which  he  was  thrown,  being  conscious  of  all  around,  but  unable  to 
move  or  speak,  from  lying  down  to  sleep  among  numerous  packages  of  fresh 
tobacco.  (Vide  Med.  Bot.  xxxvii.) 

(4506.)  Tobacco  might  be  cultivated  in  these  islands,  and  is  grown  in  larger 
or  smaller  quantities  in  most  parts  of  Europe;  but,  for  the  benefit  of  our  West 
Indian  colonies,  as  well  as  for  the  more  easy  collection  of  the  duty,  it  is  forbid- 
den by  law  to  be  cultivated  here  to  a greater  extent  than  half  a rood.  Upwards 
of  25  million  lbs.  of  tobacco  paying  duty,  besides  what  is  smuggled,  are  annually 
imported  into  this  country.  Its  value  in  bond  varies,  according  to  quality,  from 
2|f/.  to  Qd.  per  lb.,  the  duty  being  3s.  per  lb.,  or  1440  per  cent,  on  the  inferior, 
and  600  per  cent,  on  the  superior  kiuds.  These  high  duties  tend  to  encourage 
smuggling,  which  is  carried  on  with  this  article  to  an  unequalled  extent.  One 
fourth  of  the  tobacco  consumed  in  Great  Britain  is,  according  to  official  esti- 
mates, believed  to  be  smuggled  ; and  in  Ireland  only  one-fourth  part  pays  duty,  the 
other  three-fourths  being  supplied  by  smugglers. 

(4507.)  N.  multivalvis,  like  Nolan  a paradoxa,  is  a very  aberrant  plant,  for  its 
capsule  consists  of  many  valves,  formed  by  the  addition  of  a supernumerary 
■whorl  of  carpellary  leaves  outside  of  the  two  central  and  normal  ones. 

(4508.)  The  Thorn-apples  are  different  species  of  Datura,  (so  called  from  the 
Arabic  word  datora  or  tatorah,)  and  some  of  them  are  natives  of  either  hemi- 
sphere. D.  Stramonium,  the  common  thorn-apple,  now  naturalized  in  Britain,  is 
a native  of  America,  where  it  was  so  troublesome  a weed  on  the  newly  cleared 
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ground,  and  produced  such  extraordinary  effects  when  eaten  by  the  new  settlers, 
that  it  obtained  from  the  European  colonists  the  name  of  the  Devil’s  apple,  or 
the  Jumes-town  weed.  It  is  remarkable  that  a variety  of  this  species,  viz.  D.  ca- 
i lescens,  is  indigenous  to  Nepal.  D.ferox  is  a native  of  China,  D.fastuosa  of 
Egypt  and  Arabia,  D.  Metel  of  Arabia  and  India,  and  D.  Tatu/a  of  Peru.  These 
different  species  have  very  similar  properties,  and  have  long  been  used  both  by  the 
Americans  and  Asiatics  as  poisons.  Strange  tales  indeed  were  once  prevalent  as 
to  the  consummate  skill  with  which  the  savages  prepared  this  drug,  and  the  pur- 
poses to  which,  amongst  them,  it  was  said  to  be  devoted.  Milne,  when  treating 
on  this  subject,  says,  “ Of  the  intoxicating  quality  of  their  native  species  of 
stramonium,  the  women,  in  some  of  the  Asiatic  islands,  we  are  informed  by 
travellers,  so  dexterously  avail  themselves,  as  not  only  with  impunity  to  use  the 
most  indecent  freedoms,  but  even  to  enjoy  their  gallants  in  the  company  of  their 
husbands ; who,  being  presented  with  a proper  quantity  of  this  soporific  and 
Lethean  drug,  are  at  first  seized  with  a fatuity'  and  pleasing  delirium,  soon  fol- 
lowed by  those  very  convenient  symptoms,  stupor  and  a total  want  of  recollec- 
tion and,  as  a proof  of  the  general  credence  given  to  the  above  and  similar 
reports,  the  Royal  Society  gravely  proposed  the  following  question  to  Sir  Philberto 
Vernatti,  “ whether  the  Indians  can  so  prepare  the  stupifying  herb  datura,  that 
they  make  it  lie  several  days,  months,  or  y'ears,  according  as  they  will  have  it,  in 
a man’s  body,  and  at  the  end  kill  him,  without  missing  half  an  hour’s  time?” 

(4509.)  Beverly,  in  his  History  of  Virginia,  gives  a very  circumstantial  account 
of  the  effects  of  stramonium.  He  says,  “ the  James’-town  weed,  which  resembles 
the  thorny  apple  of  Peru,  (and  I take  to  be  the  plant  so  called,)  is  supposed  to 
be  one  of  the  greatest  coolers  in  the  world.  This  being  an  early  plant,  was 
gathered  very  young  for  a boiled  salad  by  some  of  the  soldiers  sent  thither  to 
quell  the  rebellion  of  Bacon,  and  some  of  them  ate  plentifully  of  it;  the  effect 
of  which  was  a very  pleasant  comedy,  for  they  turned  natural  fools  upon  it  for 
several  days.  One  would  blow  up  a feather  into  the  air,  another  would  dart 
straws  at  it  with,  much  fury;  another,  stark  naked,  was  seen  sitting  up  in  a corner 
like  a monkey,  grinning  and  making  mouths.  A fourth  would  fondly  kiss  and 
paw  his  companions,  and  sneer  in  their  faces  with  a countenance  more  antic  than 
any  in  a Dutch  droll.  In  this  frantic  condition  they  were  confined,  lest  in  their 
folly  they  should  destroy  themselves.  A thousand  simple  tricks  they  played,  but, 
after  eleven  days,  returned  to  themselves  again,  not  remembering  any  thing  that 
had  passed.’’ 

(4510.)  That  the  stramonium  is  a powerful  narcotic,  and  th  at  the  stupor  it 
occasions  is  sometimes  preceded  by  extraordinary  symptoms  of  fatuity,  there  is 
evidence  enough  to  prove ; but  great  allowance  must  be  made  for  the  exaggera- 
tions which  fear  often  unwittingly  introduces  into  accounts  given  of  things,  for  the 
first  time  observed  ; yet  several  reports,  published  in  the  Transactions  of  the  Phila- 
delphian College  oi  Physicians,  and  in  other  authentic  journals,  tend  to  confirm 
some  of  the  above  accounts.  Thus  Dr.  Barton  mentions  the  case  of  a child  sud- 
denly seized  with  idiotcy  without  fever.  The  pulse,  he  says,  was  natural,  tongue 
clean,  and  no  internal  function  disturbed,  excepting  that  of  the  brain.  The  boy 
appeared  very  happy,  talking,  laughing,  and  in  constant  motion,  yet,  so  weak,  he 
could  not  stand  or  walk,  without  tottering.  An  emetic  was  administered,  some 
seeds  ol  the  thorn-apple  which  the  child  had  swallowed  were  brought  up,  and 
quickly  after  their  rejection  he  recovered.  Gmelin  also  says,  that  beer  in  which 
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the  seeds  of  D.  ferox  have  been  steeped  causes  delirium,  which  lasts  for  about 
twenty-four  hours. 

(4511.)  Stramonium  is  an  antispasmodic  and  excitant,  as  well  as  a narcotic; 
the  two  preceding  properties  appear  to  be  more  prominent  in  it  than  in  many 
other  sedatives,  and  hence  the  delirium  and  maniacal  symptoms  which  charac- 
terize its  exhibition.  D.  ferox  has  long  been  smoked  in  India  in  the  manner  of 
tobacco,  and  reputed  to  be  a remedy  for  asthma;  and  I).  Stramonium  has  been 
substituted  for  it  in  this  country  and  America.  Sometimes  benefit  has  been  ob- 
tained from  inhaling  its  fumes,  but  more  frequently  it  has  failed  to  afford  any 
substantial  relief. 

(4512.)  Brugmansia  Candida  and  suaveolens,  two  species  formerly  confounded 
under  the  name  of  Datura  arborea,  possess  properties  very  similar  to  those  of  the 
Daturas.  It  is  said  that  in  Chili,  where  D.  suaveolens  is  indigenous,  a decoction 
of  its  leaves  is  drank  by  the  conjurors  and  soothsayers  of  the  country,  before  they 
cast  lots  and  tell  fortunes.  This  beverage  produces  a sort  of  intoxication,  and  in 
this  condition  their  delirious  ravings  are  regarded  as  revelations.  The  practice 
is  however  very  dangerous,  and  these  deluded  and  deluding  men  are  sometimes 
reduced  to  extremities.  Both  species  have  very  handsome  flowers,  but  their 
exhalations  are  believed  to  be  noxious,  for  birds  hung  in  a cage  near  these  plants 
have  been  found  in  a state  of  asphyxia. 

(4513.)  SolanesE.  The  baccate  Solanidae  are  no  less  interesting,  and  per- 
haps, on  the  whole,  more  really  important  plants  than  the  capsular  ones ; for 
here  will  be  found  the  genera  Atropa,  and  Mandragora,  Capsicum,  Oestrum, 
Solatium,  and  Lycopersicon,  besides  Solandra,  Crescentia,  P/iysa/is,  Nicandra, 
Lycium,  and  others. 

(4514.)  Atropa  Belladonna,  the  Dwale  or  deadly  nightshade,  [the  Solatium 
lethale,  maniacum,  or  furiosum,  of  the  older  writers,]  is  one  of  the  most  powerful 
of  our  native  narcotic  poisons : and  its  various  synonymes  are  truly  expressive  of 
its  strangely  fatal  powers.  Its  present  generic  name  is  a slight  variation  of  Atropos, 
one  of  the  evil  destinies,  and  a derivative  of  a and  rptnio,  being  thus  indicative 
of  the  inevitable  fate  of  such  as  become  subject  to  its  influence.  The  modern 
specific  name  refers  to  the  use  once  made  of  its  berries  by  the  Italian  ladies  as  a 
cosmetic ; and  the  older  ones,  lethale,  maniacum,  and  furiosum,  allude  to  the 
frantic  delirium,  nay  madness,  which  precede  death  when  it  is  taken  in  over-doses. 
From  the  tempting  appearance  of  its  black,  shining,  cherry-like  fruits,  accidents 
have  frequently  happened  to  children  and  others  who  have  eaten  it,  being  igno- 
rant of  its  deleterious  properties. 

(4515.)  Ivoestler,  of  Vienna,  has  placed  upon  record  the  symptoms  which  oc- 
curred in  five  persons  of  different  ages,  who  ate  more  or  less  freely  of  the  berries 
of  this  fatal  plant.  They  were  a man  and  his  two  sons,  one  a boy  nine  years  old, 
the  other  five  years  of  age,  and  two  older  daughters.  The  younger  children  ate 
the  most,  and  in  them  the  phenomena  were  the  most  marked.  They  became  rest- 
less and  delirious,  complained  of  pain  in  the  head,  giddiness,  dimness  of  vision,  and 
subsequently  loss  of  sight.  The  pupils  were  much  dilated,  the  restlessness  un- 
controllable, but  the  wanderings  all  on  lively  su  jects.  There  were  observed 
frequent  spasmodic  contractions  of  the  muscles  of  the  eyeballs,  and  of  the  throat, 
especially  of  the  latter,  whenever  any  attempts  were  made  to  swallow;  the  phe- 
nomena, on  the  whole,  bearing  a strong  resemblance  to  the  symptoms  of  mania. 

But  a still  more  important  record  is  that  of  M.  Gaultier  de  Claubry,  who 
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relates  the  cases  of  150  soldiers,  who  were  poisoned  by  it  near  Dresden.  (Sedillot’s 
Journ.)  The  cases  of  six  soldiers,  likewise  poisoned  by  this  deadly  plant,  are  given 
by  Mr.  Brumwell,  (in  the  Lond.  Med.  Observations  and  Inquiries,)  and  in  most 
of  these  the  delirium  was  extravagant,  and  commonly  of  the  most  pleasing  kind, 
sometimes  accompanied  with  immoderate  and  uncontrollable  paroxysms  of 
laughter,  sometimes  with  constant  talking,  but  occasionally,  as  in  the  soldiers, 
with  complete  aphonia. 

(4516.)  The  poisonous  properties  of  this  plant  have  been  long  known,  as  ap- 
pears from  its  having  been  resorted  to  by  the  Scotch,  under  Macbeth,  to  poison 
the  Danes,  they  having  treacherously  given  to  the  troops  of  Sweno,  during  a 
truce,  bread,  and  a mixture  of  ale  and  wine  impregnated  with  a poison,  which, 
it  is  evident,  from  the  account  given  by  Buchanan,  was  the  Belladonna.  The 
mania  it  occasions  was  a circumstance  too  extraordinary  to  escape  the  observation 
of  Shakspeare,  who,  in  the  speech  of  Banquet,  is  believed  to  refer  to  it  in  the  words, 

“ Or  have  we  eaten  of  the  insane  root  that  takes  the  reason  prisoner?”  And  even 
in  much  earlier  times,  the  paroxysms  of  madness  which  were  brought  on  by  it 
seem,  as  well  indeed  they  might,  to  have  challenged  the  wonder  of  observers ; for 
it  is  supposed,  and  not  without  reason,  to  be  the  plant  eaten  by  the  troops  of 
Mark  Antony,  when  distressed  for  provisions,  and  the  strange  effects  of  which  are 
recorded  by  Plutarch,  in  his  account  of  the  Parthian  war.  He  says,  “ those  who 
sought  for  herbs  obtained  few  that  they  had  been  accustomed  to  eat,  and  in  tasting 
unknown  herbs  they  found  one  that  brought  on  madness  and  death.  He  that  had 
eaten  of  it  immediately  lost  all  memory  and  knowledge,  but  at  the  same  time 
would  busy  himself  in  turning  and  moving  every  stone  he  met  with,  as  if  he  was 
upon  some  very  important  pursuit.  The  camp  was  full  of  unhappy  men,  bending 
to  the  ground,  and  thus  digging  up  and  removing  stones,  till  at  last  they  were 
carried  oft'  by  a bilious  vomiting,  when  wine,  the  only  remedy,  was  not  to 
be  found.” 

(4517.)  Belladonna  is  a most  powerful  sedative,  but  its  internal  use  does  not, 
on  the  whole,  seem  to  have  proved  so  beneficial  as  its  external  application : spread 
on  plaster,  and  applied  over  the  region  of  the  pylorus,  or  along  the  course  of  the 
nerves,  it  has  been  often  found  to  afford  very  marked  relief  in  scirrhus  and  neu- 
ralgia, and  introduced  in  small  quantities,  mixed  with  soap,  it  has  frequently  as- 
suaged, if  not  entirely  suspended,  the  torturing  pains  that  accompany  ulceration 
of  the  vagina  and  neck  of  the  uterus.  Its  power  of  dilating  the  pupil,  when 
smeared  over  the  parts  around  the  orbit,  is  well  known ; and  it  was  once  thought 
that  advantage  might  be  taken  of  it  in  the  treatment  of  ophthalmia,  and  in  certain 
operations  on  the  eye  : but  the  hopes  entertained  of  its  use  in  cases  of  the  former 
kind  have  been  disappointed,  although  in  the  latter  it  proves  sometimes  serviceable. 

(4518.)  Belladonna  has  been  much  extolled  as  a remedy  in  hooping-cough  : 
and  from  its  exhibition  being  accompanied  by  symptoms  resembling  those  of 
scarlatina,  it  has  been  recommended  as  a preventive  against  that  disorder,  and  it 
does  really  seem,  on  experiment,  to  render  persons  insusceptible  to  the  infection 
of  scarlet  fever. 

(4519.)  Mandragora  is  a genus  separated  from  Atropa,  and  the  mandrakes, 
like  the  dwales,  are  very  poisonous  plants ; but  they  are  not  so  frequently  taken 
either  by  accident  or  otherwise,  and  are  now  wholly  obsolete  as  medicines:  that 
they  were  once  esteemed  as  sedatives,  and  generally  regarded  as  powerful  ones, 
seems  probable,  from  Shakspeare  associating  poppy  and  mandragora;  but  their 
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narcotic  effects  are  inferior  to  those  of  Belladonna.  The  root  of  the  mandrake 
is  carrot-shaped  and  fleshy,  and  often  forked.  Fanciful  persons  have  thought 
that,  when  thus  divided,  it  bears  some  resemblance  to  the  legs  of  a man  ; and  the 
crafty  have  not  failed  to  assist  the  folly  of  superstition  by  artfully  increasing  the 
similitude,  and  attributing  to  the  plant  thus  lashioned  supernatural  powers.  JBy 
the  Greeks  and  Latins  it  was  called  Anthropomorphon  and  Semi-homo,  and  was  in 
constant  request  as  an  ingredient  in  philtres  and  love-potions.  A profitable  trade 
was  once  carried  on  in  this  country  by  mountebanks,  who  manufactured  man- 
drake-roots, and  sold  them  to  the  multitude  as  incentives  to  love;  and,  although 
the  custom  is  exploded  here,  it  is  still  rife  on  the  Continent ; for  in  1810  they  were 
seen  to  be  exposed  for  sale  in  several  of  the  sea-port  towns  of  France.  Some 
commentators  believe  our  mandragora  to  be  tbe  mandrake  of  Scripture,  but, 
although  the  original  word  has  been  thus  translated,  nothing  decisive  is  known  with 
regard  to  the  Budaim  of  Rachel : nevertheless,  it  seems  evident,  whatever  the 
plant  might  be  which  had  been  found  by  Leah’s  son,  that  properties  were  then 
attributed  to  it  of  a similar  kind  to  those  which  the  Anthropomorphon  of  the 
Greeks  was  reputed  to  possess. 

(4520.)  Solanum  is  a large  and  very  important  genus,  containing  the  different 
species  of  nightshade  and  potato.  The  tomato  is  sometimes  included  also  ; but  by 
modern  writers  it  is  in  general  distinguished  as  a separate  genus,  under  tbe  name 
of  Lycopersicum. 

(4521.)  The  Lycopersica  are  distinguished  by  having  the  calyx  5-6  parted,  the 
corolla  rotate  and  5-6  lobed,  the  anthers  connate  at  their  apices  by  an  elongated 
membrane,  and  dehiscent  introrsely  and  lengthwise ; the  fruit  2-3  celled,  and  the 
seed  villous ; 

(4522.)  While  in  the  Solatia  the  calyx  is  5-10  parted,  the  corolla  subrotate, 
and  4-10  cleft.  The  anthers  simply  connivent,  and  dehiscent  at  the  apex  by 
double  pores.  The  berry  2-3-4  celled,  the  placentae  adnate  to  the  septum,  and 
the  seeds  glabrous. 

(4523.)  Solanum  tuberosum  is  the  potato ; and,  although  a plant  of  compara- 
tively modern  introduction  into  the  Old  World,  being  a native  of  Peru,  and  un- 
known until  some  time  after  the  discovery  of  America,  it  is  now  naturalized  in 
every  quarter  of  the  globe,  and  has  become  a necessary  of  life  in  almost  every 
civilized  community.  After  the  corns,  our  staple  sustenance,  perhaps  no  one 
plant  is  of  more  importance  as  an  article  of  food  than  the  potato.  In  the  neigh- 
bourhood of  Quito,  whence  the  potato  was  first  brought  into  Europe,  it  is  called 
papas,  which  word  was  corrupted  by  the  Spaniards,  who  originally  received  the 
plant,  and  made  into  potades : but,  although  the  potato  was  brought  to  Spain  in 
the  early  part  of  the  16th  century,  and  travelled  thence  to  Italy,  it  does  not  seem 
to  have  been  known  in  England  until  1586,  on  the  return  of  Sir  Walter  Raleigh 
from  Virginia,  who  is  believed  to  have  been  the  first  who  brought  it  here.  He 
is  said  to  have  distributed  a number  of  tubers  in  Ireland,  where  they  were  planted 
and  throve  exceedingly,  and  that  they  were  subsequently  introduced  into  England 
Irom  the  Sister  island.  It  is  a remarkable  fact  in  the  history  of  this  plant,  that 
Virginia,  whence  potatos  were  first  brought  to  Ireland,  was  some  years  afterwards 
saved  Irom  famine  by  a large  supply,  conveyed  across  the  Atlantic  from  the  very 
country  to  which  they  had  so  short  n time  before  been  sent ; thus,  as  it  were, 
illustrating  the  soundness  ol  the  doctrii  e contained  in  those  beautiful  words, 
“ Cast  thy  bread  upon  the  waters,  and  it  shall  return  to  thee  after  many  days.” 
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(4524.)  The  cultivated  varieties  of  the  potato  are  very  numerous ; but  it  is 
scarcely,  if  at  all,  found,  or  the  least  recognizable,  in  a wild  state.  That  it  is  an 
American  plant  there  is  no  doubt,  although  attempts  have  been  made  to  shew  that  it 
was  not  unknown  to  the  ancients ; and  that  it  is  a native  of  Peru  or  Chili  is 
highly  probable,  whence  it  was  conveyed  to  other  parts  of  that  vast  continent ; 
but  the  potato  of  Chili  mentioned  by  Humboldt  is  bitter,  and  scarcely  eatable 
Culture,  however,  works  great  changes  in  plants;  and  in  Quito  it  had  been  long 
under  cultivation. 

(4525.)  Much  prejudice  at  one  time  existed  against  the  use  of  the  potato  as 
food,  especially  in  France ; and  this  was  not  improbably  increased,  if  not  wholly 
excited,  by  the  circumstance  of  its  belonging  to  a tribe  and  a genus  notorious  for 
their  poisonous  properties.  Indeed,  the  leaves  of  the  Solatium  tuberosum , which 
have  a smell  something  resembling  that  of  tobacco,  its  fruit,  and  even  its  un- 
earthed branches  and  tubers,  are  deleterious  ; and  the  water  in  which  the 
esculent  tubers  are  boiled  is  said  to  be  unwholesome.  The  potato  is  generally 
eaten  simply  boiled  or  roasted,  but  the  tubers  have  been  reduced  to  the  state  of 
flour,  and  made  into  bread  and  different  kinds  of  pastry.  Potato  starch  and 
potato  arrow-root  are  also  manufactured,  and  by  torrefaction  this  starch  is  con- 
vertible into  gum.  By  the  addition  of  sulphuric  acid  to  potato-flour  a large  quan- 
tity of  saccharine  matter  is  procured,  and  this,  by  fermentation,  can  be  made  into 
an  intoxicating  liquor,  from  which  potato-brandy  is  distilled.  The  potato  is 
likewise  remarkable  for  becoming  phosphorescent  during  putrefaction;  even 
affording  light  sufficient  to  read  by.  An  instance  in  point  is  mentioned  in  the 
Edinburgh  Philosophical  Journal,  in  which  an  officer  on  guard  at  Strasburgh 
thought  the  barracks  were  on  fire,  so  great  was  the  light  emitted  from  a cellar 
filled  with  potatos  in  an  incipient  state  of  decomposition. 

(4526.)  Two  other  species  of  Solatium,  viz.  S.  Valenzuela  and  montanum, 
form  fleshy  tubers,  which  are  edible  ; but  they  are  little  used. 

(4527.)  Solatium  /Ethiopicum  is  cultivated  in  China  for  the  sake  of  its  fruit, 
which  is  prized  by  the  Mandarins  as  an  article  of  dessert;  and  S.  Melongena  and 
ovigerum  are  the  egg-plants,  the  fruit  of  which,  as  well  as  that  of  S.  muricatum, 
and  some  other  species,  is  esculent.  The  egg-plants,  when  boiled  or  stewed 
in  sauces,  form  a very  pleasant  food. 

(4528.)  The  yuppies  of  Sodom , of  which  such  wonderful  descriptions  were  given 
by  Josephus,  Tacitus,  and  some  of  our  earlier  English  writers,  for  example,  the 
veracious  Mandeville,  that  their  accounts  were  wholly  disbelieved,  have  been 
shewn  by  Haselquist  to  be  the  fruit  of  a species  of  Solatium,  which  he  calls 
Melongena,  but  which  is  now  distinguished  under  the  name  of  S.  Sodomeum. 
This  fruit  is  found,  he  says,  in  abundance  round  Jericbo,  and  in  the  vicinity  of 
the  Red  Sea.  The  cinder  or  ash-like  dust,  with  which  it  is  sometimes  filled,  is 
the  work  of  an  insect,  which  deposits  its  eggs  within  the  germen,  and,  as  the 
fruit  enlarges,  the  larvae,  as  in  the  case  of  nuts,  grain,  *c.  destroy  and  pulve- 
rize the  whole  of  the  inner  parts,  leaving  the  rind  entire  and  unchanged  in 
external  appearance,  excepting  being-  heightened  in  colour.  But  when  the  apple 
is  gathered,  the  delusive  shell  is  crushed  by  the  pressure  of  the  hand,  or,  if 
bitten,  the  mouth  is  filled  with  an  ash-like  powder,  exceeding  bitter  to  the  taste. 
From  this  it  would  appear  that  Mandevilles  account  of  these  apples  is  almost 
strictly  true,  and,  though  couched  in  obsolete  language,  may  be  worth  quoting. 
After  describing  the  Dead  Sea  and  its  shores,  he  says,  “ And  there  besydan  growen 
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trees  that  baren  fulle  faire  apples  and  faire  of  colour  to  beholden,  butte  whosoe 
brekethe  them  or  cuttetke  them  in  two  he  shall  find  within  them  coles  and 
cyndres.”  Milton,  with  the  supremacy  of  genius,  has  appropriated  this  legend, 
and  made  line  use  of  it,  in  the  passage  where  he  describes  the  transformation  of 
Satan  and  his  angels  into  serpents,  who  are  tempted  to  eat  the  apples  grow  ing  on 
trees  resembling  the  forbidden  tree  of  knowledge  : 

“ Greedily  they  pluck’d 

The  fruitage  fair  to  sight,  like  that  which  grew 
Near  that  bituminous  lake  where  Sodom  flamed. 

This  more  delusive,  not  the  touch  but  taste 
Deceived,  they  fondly  thinking  to  allay 
Their  appetite  with  gust,  instead  of  fruit 
Chewed  bitter  ashes.” 

(4529.)  S.  Dulcamara,  the  bitter-sweet  or  felon-wood,  is  a deleterious  plant, 
both  fruit,  leaves,  and  stem  being  equally  poisonous.  It  has,  however,  been 
employed  medicinally,  and  appears  to  be  serviceable,  both  internally  admini- 
stered, and  used  as  a wash  in  lepra,  psoriasis,  and  other  cutaneous  disorders.  It 
is  narcotic  and  diaphoretic,  and  is  said  to  have  been  exhibited  with  advantage  in 
asthma.  S.  nigrum,  the  blackberried  nightshade,  seems  to  be  a more  certain 
narcotic  than  the  preceding  species  ; and  Orfila  says  its  extract  possesses  nearly 
the  power  of  lettuce-opium.  S.  Jacquini  is  reputed  in  India  to  be  an  expecto- 
rant, and  the  juice  of  S.  Bahamense  has  been  recommended  in  the  West  Indies 
as  a gargle  for  sore  throats.  S.  pseudo-quina  is  intensely  bitter ; it  is  called  the 
Quina  of  Brazil,  and  there  it  is  believed  to  be  as  powerful  a febrifuge  as  cin- 
chona ; indeed,  the  Brazilians,  it  is  said,  will  hardly  be  persuaded  that  it  is  not 
the  real  Jesuit’s-bark. 

S.  paniculatum,  S.  baccatum,  and  S.  mammosum,  are  also  esteemed  in  the 
same  country  as  diuretics.  The  fruit  of  the  latter  is  a deadly  poison. 

(4530.)  Lycopersicum  esculentum  is  the  Tomato,  of  which  there  are  three 
principal  varieties,  the  white,  red  and  yellow  fruited.  These  are  all  esteemed, 
especially  by  Italian  cooks,  and  they  certainly  make  excellent  sauces.  The 
generic  name  is  a hybrid  compound,  signifying  the  wolfish  peach,  and,  like  the 
English  name,  love-apple,  is  meant  to  infer  the  deceitful  character  of  the  specious 
berries;  in  appearance  they  are  more  tempting  than  a peach,  but  as  a fruit  they 
are  worthless. 

(4531.)  Capsicum  is  the  bird  or  Cayenne  pepper.  C.  baccatum  is  the  species 
most  esteemed  as  a condiment;  but  C.annuum,  luteum,  frutescens,  minimum, 
<fec.  are  all  more  or  less  powerful  spices ; indeed,  the  last  named  is  so  extremely 
pungent,  that  it  has  been  called  the  mad-spice.  Its  powder  is  sometimes  mis- 
chievously mixed  with  snuff,  and  the  sneezing  it  provokes  is  most  violent  and 
distressing.  The  dish  called  Man-dran  in  the  West  Indies,  and  which  is  resorted 
to  in  order  to  excite  an  appetite,  and  which  is  said  to  be  sure  to  do  so  in  the  most 
languid  condition  of  the  digestive  organs,  is  a mixture  of  bird-pepper,  shallots  or 
onions  cut  very  small,  a little  lime-juice,  Madeira  wine,  and  sliced  cucumbers. 

(4532.)  Physalis  Alkekengi  is  the  common  winter-cherry.  In  this  country  it 
js  chiefly  grown  as  an  ornamental  plant,  and  as  furnishing  good  winter  beaupots. 
In  Arabia  and  Armenia,  however,  and  even  in  Germany  and  Spain,  the  cherry- 
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like  fruit  is  eaten  as  a dessert.  It  has  a subacid  and  not  unpleasant  taste,  but  the 
persistent  calyx  with  which  the  berry  is  invested  is  very  bitter.  Ray  speaks  of 
alkekengi  berries  as  a preventive  of  gout,  and  others  have  extolled  them  as 
diuretics,  and  recommended  them  in  the  treatment  of  dropsy.  In  India  a decoc- 
tion of  the  root  of  P.  flexuosa  is  said  by  Ainslie  to  be  esteemed  as  a diuretic, 
and  even  as  an  nlexipharmic ; and  its  leaves  steeped  in  oil  are  used  as  topical 
applications  to  inflammatory  tumors.  P.  pubescens  is  the  Camaru  of  Brazil ; its 
fruits  are  esculent,  and,  when  preserved  with  sugar,  make  an  excellent  sweetmeat. 
Feuillee  says  that  its  leaves  in  decoction  are  useful  as  a diuretic.  P.  sommifera 
is  reputed  to  possess  narcotic  powers,  which  are  not  wholly  absent  from  the  other 
species,  but  in  them  the  effects  of  the  sedative  principle  are  cancelled  by  the  pre- 
sence of  acid.  In  Egypt  and  Arabia  its  leaves  are  applied  to  wounds,  and  are 
believed  to  assuage  the  anguish  of  local  injuries.  This  plant  has  been  recognized 
in  the  Egyptian  mummies  by  Kunth. 

(4533.)  Lycium  barbarum  is  a plant  which  has  a wide  geographical  range, 
being  found  in  France,  and  also  in  Japan  ; and,  although  not  a native,  it  is  almost 
naturalized  in  Britain.  It  is  here  very  commonly  called  the  tea-plant,  and  an 
infusion  of  its  leaves  has  been  recommended  as  a substitute  for  the  Chinese  herb. 
Its  lruits  are  not  deleterious,  but  certainly  not  pleasant  enough  to  be  considered 
eatable.  The  young  shoots  of  L.  Europeum,  which  grows  commonly  in  the 
hedges  in  Spain,  form,  when  blanched,  a very  good  substitute  for  asparagus.  In 
New  Grenada  L.  umbrosum  is  said  to  be  used  medicinally  in  the  treatment  of 
erysipelas. 

(4534.)  Solandra  grandiflora,  nitida,  and  the  other  species  of  this  genus  dedi- 
cated to  the  memory  of  a very  meritorious  botanist,  bear  most  splendid  blossoms. 
They  are,  however,  deleterious  or  suspected  plants,  possessing  narcotic  properties, 
but  not  sufficiently  pronounced  to  render  them  serviceable  as  medicines.  The 
BrunfelsitE  are  also  very  handsome  plants. 

(4535.)  The  calabash-trees  of  the  West  Indies  and  tbe  American  Continent 
are  different  species  of  Crescentia.  C.  cucurbitina  is  the  round,  and  C.  Cujete 
the  oval-fruited  calabash.  The  fleshy  pulp  of  the  fruit  of  both  is  deleterious,  but 
that  of  the  former  is  said  to  be  very  poisonous.  Tussac  relates  an  instance  in 
which  five  soldiers  died  from  eating  it  in  mistake  for  cucumbers.  The  latter  is  less 
venomous,  but  it  is  never  eaten,  although  the  natives  attribute  wonderful  reme- 
dial powers  to  it  when  used  as  a charm  or  medicine  : and  an  allied  species,  C.  edulis, 
which  by  some  is  indeed  thought  to  be  only  a variety  of  tbe  preceding,  bears 
wholesome  fruit,  the  fleshy  part  of  which  is  commonly  eaten  in  New  Spain. 

The  most  important  part  of  the  calabashes  is  however  their  rind,  which  is 
tough,  and  the  negroes  apply  it  to  avast  variety  of  purposes;  the  largest  form 
vases  or  casks,  in  which  wine  is  kept,  and  some  are  made  into  musical  instru- 
ments. The  small  fruits  are  scooped  out,  and  their  rind  made  into  cups  and  mugs, 
larger  ones  into  bowls,  covered  basons,  and  saucepans.  Sections  of  the  rind  are 
converted  into  plates  and  dishes,  the  smaller  fragments  fashioned  into  spoons, 
ladles,  skimmers,  and  all  the  furniture  of  the  kitchen.  These  vessels,  which  has 
often  caused  needless  surprise,  bear  the  action  of  fire  when  water  is  in  them, 
thus  affording  a good  illustration  of  a philosophical  principle.  Sometimes  they 
are  plain,  and  sometimes  highly  ornamented  with  paintings.  The  calabash  of 
Africa  (olim  C.  pinnata)  is  now  called  Tripinnuria  Jfricana. 
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(4536.)  CestriDjE.  Cestrum.  The  normal  genus  of  this,  the  last  subtype  of  the 
Solanacece,  includes  many  suspected  species,  and  several  very  poisonous  ones.  C. 
auriculatum,  the  Heduinda  of  the  native  Peruvians,  is  remarkable  for  having  a 
pleasant  musky  odor  at  night,  but  being  very  fetid  during  the  day.  Martius  says, 
it,  as  well  as  C.  lauri folium , is  reputed  to  be  a febrifuge,  and  both  are  used  ex- 
ternally as  astringents.  The  berries  of  C.  nocturnum,  which  are  very  dele- 
terious, appear  to  be  more  fatally  poisonous  when  introduced  into  a wound  than 
when  taken  into  the  stomach.  This  species  also  exhales  a delicious  perfume 
after  nightfall.  C.  Parqui,  on  the  contrary,  has  a very  offensive  smell,  but,  not- 
withstanding its  ill  odor,  it  has  been  used  in  decoction,  in  Chili,  as  a remedy  for 
tinea  capitis.  The  juice  of  the  berries  of  C.  tinctoriuni,  which  is  a native  of 
New  Grenada,  forms  a fine  blue  ink,  almost  indestructible,  which  used  to  be  em- 
ployed by  the  viceroy  in  all  his  official  communications.  Other  species,  as  C. 
vespertinum  and  Parqui,  yield  a bluish  liquid,  but  inferior  to  that  of  the  C.  tinc- 
torium.  C.  venenatum,  as  its  name  imports,  is  poisonous,  and  perhaps  it  is  the 
most  deleterious  of  all  the  species.  It  is  said  to  be  with  the  juice  of  its  berries 
that  the  boshiesmen  of  the  Cape  of  Good  Hope  envenom  their  arrows,  or  at 
least,  that  it  i3  one  of  their  fatal  poisons.  They  likewise  use  it  to  destroy  wild 
beasts,  by  impregnating  baits  of  flesh  with  its  juice.  C.  macrophyllurn  would 
appear,  from  the  account  given  of  it  by  M.  Descourtilz,  to  be  nearly  as  potent  a 
poison  as  the  preceding. 

(4537.)  Polemoniaceje.  The  Greek  Valerian  ( Polemonium ),  and  its  allies, 
Ipomopsis,  Collomia,  Phlox,  and  Cantua,  with  perhaps  Cobaa,  are  herbaceous 
(rarely  fruticose)  plants,  with  erect  stems,  or,  as  in  Cobxa,  a climbing  one,  and 
sometimes  nodoso-articulated  ; the  juices  are  aqueous,  the  leaves  are  opposite  or 
alternate,  simple  or  compound,  sessile  or  petiolated,  and  destitute  of  stipules. 

The  inflorescence  is  paniculate,  corymbiform  or  subcapitate,  seldom  solitary, 
and  the  flowers  are  regular  and  united. 

The  calyx  is  free,  synsepalous,  herbaceous,  persistent,  5-  (seldom  3-4)  parted, 
and  sometimes  irregular.  The  corolla  is  hypogynous,  deciduous,  sympetalous,  and 
equal,  and  normal  in  its  relative  situation  w'ith  the  calyx:  the  limb  is  5-lobed,  im- 
bricate, or  at  least,  not  plicate  in  aestivation.  The  disk  annular  and  hypogynous.  The 
stamina  are  definite  (5),exserted  from  the  base  or  middle  of  the  tube  of  the  corolla, 
and  alternate  with  its  lobes.  The  filaments  are  free,  the  anthers  2-celled,  in- 
cumbent, the  locules  parallel  and  contiguous,  and  dehiscent  lengthwise  by  chinks, 
and  the  pollen  mostly  blue.  The  germen  formed  of  3 connate  carpels,  3- 
celled,  and  the  placentae  central,  and  1 or  many-ovuled.  The  style  1,  and  the 
stigmata  3. 

The  fruit  is  capsular,  3-valved,  3-celled,  with  a loculicidal  or  septicidal  dehis- 
cence, the  valves  separating  from  the  axis,  which  is  a central  3-cornered  column. 
The  cells  are  1 or  many-seeded,  the  seeds  are  ascending  or  peltate,  angular  or  oval, 
or  winged,  sometimes  enveloped  in  abed  of  mucus,  and  covered  with  spiral  threads. 
The  albumen  fleshy  or  horny,  the  embryo  straight  and  included,  the  radicle 
inferior,  and  the  cotyledons  foliaceous,  elliptical  or  plane. 

(4538.)  Hence,  differentially  considered,  the  Polemomacex  are  herbaceous 
non-lactescent  Solanina,  with  regular  pentandrous  flowers,  5-lobed  calyx  and 
corolla,  imbricate  in  mstivation,  and  the  pollen  mostly  blue.  The  germen  3-valved, 
3-celled,  the  placentae  central  and  3-sided,  and  the  embryo  straight. 
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(4530.)  Cuban,  which  is  an  aberrant  genus,  dill’ering  from  the  rest  of  the 
Yolemoniacea  in  habit  as  well  as  in  other  particulars,  and  which  has  sometimes 
been  even  excluded  from  this  group,  and  associated  with  the  Bignoniacca,  (vide 
Bart.),  has  been  made  by  Don  the  typical  genus  of  a separate  tribe,  but,  as  the 
essential  differences  are  few  and  slight,  it  may  be  sufficient  1o  admit  it  as  a sub- 
type,  and  thus  to  divide  the  Polemoniacea  into  the  Polemonidm  and  Gobaidtz. 

(4540.)  In  the  former,  the  Polemonida,  the  stem  is  erect,  not  twining,  the 
leaves  mostly  opposite,  the  inflorescence  aggregate,  the  stamens  exserted  from  the 
middle  of  the  tube  of  the  corolla,  and  the  dehiscence  of  the  capsule  loculicidal; 

(4541.)  While  in  the  CobaidiE  the  stem  is  voluble,  the  leaves  alternate,  pin- 
nate, and  cirrhose.  The  inflorescence  axillary  and  solitary,  the  stamens  exserted 
from  the  base  of  the  campanulate  corolla,  and  the  dehiscence  of  the  capsule 
septicidal. 

(4542.)  The  Polemofiiacea  are  very  pretty  flowers,  but  further  than  as  garden 
ornaments  they  are  of  little  use.  Their  properties,  if  any,  are  confined  to  a 
slight  degree  of  astringence,  but,  like  other  really  inert  vegetables,  they  at  one 
time  enjoyed  a surreptitious  reputation  ; for  Pliny  tells  us  that  the  Polemonmm 
of  the  ancients  was  also  called  Chilodynamia,  (from  \i\ioi  and  Svim/ug,)  on 
account  ot  its  numerous  virtues  and  extraordinary  merit;  and  he  also  relates  a 
legend  which  attributes  its  present  generic  name  (a  derivative  of  7ro\e/.ioQ),  to  a 
war  between  two  kings,  occasioned,  as  he  says,  by  a disagreement  that  arose 
as  to  which  first  discovered  its  uses.  It  is,  however,  to  be  remembered  that, 
although  we  frequently  make  use  of  the  same  names  as  the  ancients,  much  doubt 
often  exists  as  to  whether  we  apply  them  to  the  same  plants  ; and  it  is  to  be  be- 
lieved that  the  Marsh  Polemonium  of  Hippocrates  was  the  Gratiola  or  hedge- 
hyssop,  a plant  possessed  of  very  active  properties. 

(4543.)  The  seeds  of  Collomiu  linearis,  like  those  of  Salvia  verbcnaca,  form 
very  interesting  objects  for  microscopic  observation,  as  the  spiral  threads  with 
which  the  seeds  are  covered,  and  which  are  kept  confined  and  depressed  by  the 
mucous  coating,  as  soon  as  water  is  applied  and  the  mucilage  dissolved,  unrol 
themselves,  and  extend  their  spires  in  a remarkable  and  beautiful  manner. 

(4544.)  Phlox,  and  the  other  allied  genera,  are  equally  elegant  plants  with  the 
Polevnonia ; and  Colne  a is  a very  handsome  one.  It  is  also  remarkable  for  the 
rapidity  of  its  growth,  a single  stem  having  been  known  to  extend  itself,  in  a 
conservatory,  upwards  of  200  feet  in  length  during  the  summer. 

(4u4o.)  Convolvulace^e.  Convolvulus , and  its  allies,  are  herbs  or  shrubs, 
with  often  twining  stems,  smooth,  or  covered  with  a simple  down,  and  in  general 
milky  sap.  The  stems  are  round  or  irregularly  angled,  and  not  nodoso-articulate. 
The  leaves  are  alternate,  simple,  often  entire,  sometimes  lobed,  and  destitute  of 
stipules. 

The  inflorescence  is  axillary  or  terminal,  solitary  or  aggregate,  the  peduncles 
being  1 or  many-flowered,  and  the  pedicels  in  general  bibracteate.  The  flowers 
are  regular  and  united,  often  specious. 

The  calyx  is  free,  herbaceous,  and  persistent;  synsepalous,  5-cleft,  (rarely 
with  10  teeth,)  and  the  lobes  imbricate  in  aestivation.  The  corolla  is  hypo- 
gynous,  deciduous,  synpetalous,  and  equal,  tubnlose,  infundibuliform  or  sub- 
campanulate,  with  a 5-lobed  limb  (rarely  10-lobed),  and  for  the  most  part  plicate 
longitudinally,  and  contorted  in  aestivation.  The  disk  is  annular  and  hypogynous. 
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The  stamens  are  definite  (5),  exserted  from  the  base  of  the  corolla,  and  alter- 
nating with  its  segments.  The  filaments  are  often  of  unequal  length,  and  free  : 
the  anthers  2-celled,  with  apposite  locules  dehiscent  lengthwise  by  clefts.  The 
germen  is  formed  of  2 connate  carpels,  2-4-celled,  seldom  imperfectly  unilocular. 
The  ovules  definite  and  erect;  when  more  than  one  in  each  cell  they  are  collateral : 
styles  2,  mostly  connate,  and  the  stigmata  coalescent  or  discrete. 

The  fruit  is  capsular,  1-4-celled,  the  margins  of  the  valves  corresponding  to  the 
angles  of  a free  dissepiment,  in  general  with  a septicidal  dehiscence,  but  sometimes 
opening  transversely.  The  placentae  are  central,  and  bear  the  seeds  at  their 
base.  The  seeds  are  erect,  the  albumen  spare,  mucilaginous  or  fleshy:  the 
embryo  curved  or  spiral,  the  cotyledons  shrivelled  or  absent,  and  the  radicle 
inferior. 

(4546.)  Hence,  differentially  considered,  the  Convolvulacete  are  sublactescent 
Solaninte , with  imbricate  calyx  and  plicato-contorted  corolla,  a 2-4-celled  ovary, 
definite  erect  ovules,  spare  albumen,  and  shrivelled  or  absent  cotyledons. 

(4547.)  The  genera  here  associated  are  distinguished  into  two  subtypes,  called, 
from  Convolvulus  and  Cuscuta , the  Convolvulidee  and  Cuscutidoe. 

(4548.)  In  the  Convolvulidte  the  stems  are  leafy,  the  cotyledons  2 and  corru- 
gate, and  the  embryo  curved ; 

(4549.)  While  in  the  Cuscutidoe  the  stems  are  leafless,  and  the  embryo  spiral 
and  without  cotyledons. 

(4550.)  Convolvulidte.  These  plants  afford  a good  illustration  of  the 
changes  wrought  in  the  properties  of  vegetables  by  time,  and  of  the  necessity  ol 
age  to  elaborate  their  peculiar  and  characteristic  principles ; for  the  leaves,  the 
young  shoots,  the  flowers,  and  even  the  fruits  of  the  Convolvulacete,  when 
young,  are  innocuous,  almost  inert ; and  the  annual  species  might  be  eaten : but 
in  the  perennial  stems  and  rootstakes,  where  the  sap  becomes  decidedly  lactescent, 
an  active  resin  is  produced,  well  known  lor  its  powerful  cathartic  properties. 
The  rootstakes,  where  this  resin  the  most  abounds,  are  the  parts  chiefly  used  as 
medicines;  the  stems  even  of  the  ligneous  species  are  but  slightly  acrid,  and  the 
fleshy  roots,  when  non-resinous,  are  esculent,  as  is  the  case  with  the  Convolvulus 
Batatas. 

(4551.)  Convolvulus,  the  normal  genus  of  the  type,  has  been  divided  into  two 
or  three  genera,  which  perhaps  would  have  been  sufficiently  distinguished  had 
they  been  considered  merely  as  subgeneric  groups.  They  are  called  Convolvulus 
Jpomtea  and  Calystegia,  and  chiefly  differ  in  the  number  of  their  seeds  and  the 
locules  of  their  ovarium  : Ipomaea  having  a 3-celled  capsule  and  capitate  stigma, 
convolvulus  a 2-celled  capsule  and  a 2-cleft  stigma,  while  in  Calystegia  the  ovary 
is  1-  or  half  2-  celled,  the  stigmata  2 and  obtuse,  and  the  calyx  invested  by 
2 leafy  bracteae. 

(4552.)  Convolvulus  Scammonia,  which  is  a native  of  Turkey,  Syria,  Greece, 
and  Egypt,  and  which  is  also  found  in  Persia  and  Cochin-china,  yields  a milky 
juice  when  its  rootstakes  are  wounded,  which  concretes  on  exposure  to  air,  and 
is  known  in  the  drug  market  as  Scammony.  The  value  of  Scammony  as  a ca- 
thartic is  admitted  on  all  hands.  Still,  as  it  is  violent  in  its  action,  it  ought  to 
be  trusted  only  to  skilful  hands.  It  is  a very  common  ingredient  in  “ universal” 
medicines,  and  much  injury  has  been  occasioned  by  its  empirical  use.  Between 
5 and  6000  lbs.  of  scammony  were  imported  into  England  lrom  the  Levant  in 
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1820  for  borne  consumption;  upon  this  a duty  was  levied  of  nearly  2000/.,  and 
its  high  price  renders  the  drug  very  subject  to  adulterations. 

(4553.)  C.  arvensis,  the  common  field- convolvulus  or  bindweed,  affords  a ca- 
thartic resin,  but  it  is  less  active  than  that  of  the  C.  Scammonia.  C.  althatoides, 
which  is  a native  of  France,  is  likewise  known  to  be  possessed  of  cathartic  powers, 
ns  are  also  the  roots  of  C.  corymbosus , macrocarpus,  maritimus,  and  Mechoacanha. 
The  leaves  of  C.  speciosus  are  used  in  India  as  emollient  poultices  to  cutaneous 
diseases.  C.  discolor  is  reputed  to  be  an  astringent;  and  the  roots  of  C.  edidis, 
which  are  large  and  fleshy,  abound  so  much  in  bland  farina,  and  the  active  resin 
exists  in  such  small  relative  proportion,  that  they  form  a mild,  nutritious,  and 
wholesome  food.  This  plant  is  thought  by  some  persons  to  be  only  a variety  of 
C.  Batatas,  which  has  long  been  prized  as  a delicate  vegetable.  The  Batatas  is 
the  potato  of  Shakspeare’s  time;  and,  not  only  were  its  fleshy  roots  and  young 
leaves  and  tender  shoots  then  eaten  as  potherbs,  but  they  were  candied,  and  made 
into  a variety  of  sweetmeats.  Some  of  the  kissing  “ comfits”  then  in  vogue  are 
believed  to  have  been  made  of  this  sweet  potato,  as  well  as  of  eryngo. 

(4554.)  The  Lignum  rhodium,  or  rose-wood  of  commerce,  not  that  which 
comes  in  large  blocks  for  ornamental  furniture,  but  those  sorts  which  occur  in 
smaller  pieces,  and  have  a strong  and  agreeable  rose-like  odor,  are  said  to  be 
procured  from  two  species  of  Convolvulus  common  in  the  Canaries,  C.floridus 
and  C.  scoparius.  The  wood,  when  powdered,  has  been  recommended  as  an 
errhine,  and  it  forms  a very  pleasant  aromatic  snuff ; the  raspings  are  also  used  to 
perfume  clothes;  it  is  valued  in  fumigation,  for,  when  burned,  it  diffuses  through 
the  air  a most  delightful  fragrance ; and  a very  sweet-smelling  oil  may  be  distilled 
from  it,  which  is  known  as  oil  of  Rhodes  or  Rhodium.  [§  2055,  4398.] 

(4555.)  Ipomcea  Turpetlium  is  the  Turbadt  of  the  Arabs  ; it  yields  a very  active 
resinous  substance  resembling  scammony,  which  has  been  called  vegetable 
Turpeth,  in  contrast  to  a chemical  preparation  known  under  the  name  of  Turpeth 
Mineral.  The  resinous  extract  procured  from  the  root  of  I.  pandurata  is  said 
to  be  little,  if  at  all  inferior  to  Scammony ; and  in  Virginia,  and  in  the  United 
States,  it  is  much  esteemed. 

(4556.)  IpomcBa  (or  Convolvulus')  Jalapa  yields  that  well-known  and  useful 
purgative  which  bears,  with  the  plant  from  which  it  is  procured,  a common  specific 
name.  Jalap,  when  administered  in  proper  doses,  is  a safe  as  well  as  active 
medicine  ; most  serviceable  in  indolent  habits,  and,  combined  with  cream  of  tartar 
and  ginger,  very  beneficial  in  cases  of  dropsy.  It  is,  however,  not  to  be  trifled 
with,  for,  if  taken  in  undue  quantity,  it  produces  hypercatharsis,  and  such  serious 
symptoms,  that  Christison  speaks  of  it  as  a poison;  and  says,  “ this  every  one 
ought  to  know,  as  severe,  and  even  dangerous  effects  have  followed  its  use  in  the 
bands  of  the  practical  joker.’’  Between  2 and  300,000  lbs.  are  on  an  average 
annually  imported  into  this  country,  and  chiefly  from  Vera  Cruz.  I.  Braziliensis 
yields  also  a very  purgative  resin ; and  the  leaves  of  this  species  seem  to  be  possessed 
of  active  properties ; for  Ainslie  tells  us  that  baths,  in  which  they  have  been 
steeped,  are  employed  in  India  in  the  treatment  of  dropsy ; and  that  they  are 
applied  to  issues  to  keep  up  the  discharge.  A decoction  of  I.  Coptica  is  used  in 
Guinea  us  a wash  to  relieve  headach ; the  inspissated  juice  of  I.  pennata  has  been 
employed  as  un  errhine.  The  powdered  leaves  of  I.  gemella  are  considered  in 
India  a useful  application  to  aphthous  sores.  I.  nil,  1.  repens,  and  other  species, 
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possess  somewhat  similar  properties,  hut  in  a less  marked  degree.  The  latter  is 
boiled  as  a medicinal  potherb,  and  eaten  in  the  VVest  Indies  by  dropsical  persons, 
to  aid  more  potent  medicines.  The  leaves  of  7.  reptans  are  eaten  as  spinach  in 
India,  where  the  plant  is  called  Caticong;  and  the  root  of  /.  paniculata  is  said 
by  Rbeede  to  be  not  only  wholesome,  but  very  fattening. 

(4557.)  Calystegia  sepium  yields  a concrescible  resinous  juice,  resembling 
scammony  in  its  cathartic  properties ; and  the  roots  both  of  it  and  of  C.  Soldanella 
might  be  used  as  substitutes  for  jalap. 

(4558.)  The  Convolvuli,  I pomace,  Evoluuli,  Argyreia,  and  their  allies,  are  for 
the  most  part  very  elegant  flowers,  and  sometimes  their  blossoms  are  superb. 
They  are  deservedly  favorites  both  in  the  garden  and  conservatory.  An  infusion 
of  the  leaves  of  Evolvulus  Alsinioides  is  employed  by  the  Tamouls  of  Hindostan 
as  a remedy  in  bowel  complaints ; from  tbeir  affinities  it  is  probable  that  most  of 
the  species  are  purgative,  but  they  are  not  used  in  European  medicine. 

(4559.)  Cuscutid.e.  The  dodders  are  rather  curious  than  either  useful  or 
ornamental  plants ; they  are  not,  however,  destitute  of  beauty,  and,  when  luxu- 
riant, they  give  a very  strange  appearance  to  the  herbs  or  bushes  on  which  they 
grow,  covering  them  as  it  were  with  a veil  of  reddish,  leafless  stalks  studded 
with  blossoms.  They  are  chiefly  remarkable  for  their  constant  migration 
from  the  earth  to  the  substance  of  some  living  plant.  The  seeds,  unlike  those  of 
other  parasites,  germinate  in  the  common  soil ; but,  if  the  seedlings  be  kept  there, 
they  soon  wither  and  die.  When  in  the  neighbourhood  of  a nettle,  clover,  or 
other  plant,  they  eagerly  twine  round  it,  making  their  coils  from  right  to  left,  i.e. 
contrary  to  the  apparent  course  of  the  sun  ; and,  after  they  have  inserted  their 
fang-like  subsidiary  roots  within  the  substance  of  the  vegetable  upon  which  they 
have  seized,  the  original  root,  which  sustained  them  for  a time,  perishes,  and  their 
desertion  of  the  soil  becomes  complete. 

(4560.)  The  Cuscutida,  allhough  not  now  used  in  medicine,  are  reputed  to 
possess  cathartic  powers;  thus  shewing  their  affinity  in  properties  as  well  as  in 
structure  to  the  Convolvulida,  the  shrivelled  seed-lobes  of  which  may  be  thought 
to  be  an  approach  to  their  acotyledonous  embryo  : and  may  not  their  destitution 
of  leaves  and  want  of  cotyledons  seem  to  shew  the  real  nature  of  these  latter 
organs  ? 

(4561.)  II voroleacr.e.  The  genera  Hydrolea,  Sagonea,  Ciapensia,  Nama, 
and  Wigandia,  which  have  been  separated  by  Dr.  Brown  from  the  Convolvulacea, 
form  the  connecting  link  between  that  type  and  the  Boragi/iacea,  being  perhaps 
equally  related  to  both  the  subtypes  of  the  latter.  The  imbricated  aestivation  of 
their  corolla,  their  non-lactescent  juices,  indefinite  seeds,  and  straight  axile  em- 
bryo, with  small  flat  cotyledons,  are  discrepancies  quite  sufficient  to  justify  their  se- 
paration from  the  Convolvulacea.  JVigandia  agrees  in  habit  with  some  of  the 
Boraguuda,  and,  according  to  Von  Martius,  the  dilated  filaments  of  the  Hydro- 
luacea.  are  analogous  to  the  membranous  scales  which  line  the  tube  of  the 
corolla  in  Hydrop/iyllece. 

(4562.)  The  Hydroleacea,  collectively  described,  are  branching  herbs  or  under- 
shrubs, with  roundish  stems,  not  nodoso-avticulated,  but  sometimes  furnished 
with  axillary  spines  and  non-lactescent  juices.  The  leaves  are  alternate  and 
simple,  entire  or  lobed,  often  covered  with  glandular  or  stinging  hairs,  and 
exstipulate. 
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Tiie  inflorescence  is  axillary  (seldom  terminal),  solitary,  or  sub-fasciculate  ; 
the  flowers  sometimes  crowded  into  one-sided  spikes  (scorpioid  cymes  ?)  regular, 
and  united. 

The  calyx  is  free,  herbaceous,  persistent,  5-parted,  and  imbricate  in  aestivation  ; 
the  corolla  liypogynous,  deciduous,  sympetalous,  equal,  rotate,  campanulate  or 
tubulose  ; the  limb  in  general  5-cleft,  but  not  always  agreeing  with  the  calyx  in 
the  number  of  its  divisions,  and  the  lobes  imbricate  (not  plicate)  in  aestivation. 
The  stamina  are  definite  (5),  exserted  from  the  tube  of  the  corolla  opposite  the 
segments  of  the  calyx,  and  equal  to  them  in  number;  the  filaments  are  dilated  at 
the  base,  regular,  and  free  ; the  anthers  2-celled,  incumbent,  with  parallel  con- 
tiguous locules,  and  deeply  lobed  at  the  base  ; the  germen  is  superior,  formed  of 
2-3  connate  carpels,  surrounded  by  an  annular  disk,  2-3-celled,  and  the  cells 
many-ovuled  ; the  styles  2-3,  distinct ; the  stigmata  the  same  in  number,  and 
thickened. 

The  fruit  is  capsular,  and  invested  by  the  persistent  calyx,  2-3-celled,  2-3- 
valved,  with  the  valves  sometimes  bipartite  ; the  dehiscence  loculicidal,  the 
valves  bearing  the  bilamellate  dissepiments  on  the  median  lines  (rarely  circum- 
scissile)  ; the  placentae  are  either  double  and  thin,  or  by  union  single  and  in- 
crassated,  adnate  to  the  dissepiments,  and  polyspermous ; the  indefinite  seeds  are 
minute,  exarillate,  and  the  testae  altogether  naked  ; the  albumen  fleshy,  but  often 
spare  ; the  embryo  taper,  straight,  and  axile,  and  included  in  the  albumen. 

(4563.)  Hence,  differentially  considered,  the  Hydruleacetz  are  non- lactescent 
Solanine,  with  an  imbricated  corolla,  a superior  2-3-celled  germen,  with  as  many 
discrete  styles  as  cells,  minute  indefinite  seeds,  a straight  axile  embryo,  and  fleshy 
albumen. 

(4564.)  The  Hydrolet z are  aquatic  plants,  with  shining  viscous  leaves,  that 
look  as  if  they  were  smeared  with  oil ; whence  indeed  the  generic  name.  De 
Candolle  states  that  their  properties  are  similar  to  those  of  the  Convolvulacea:, 
from  which  they  have  been  dissevered ; but  very  little  regarding  their  qualities  is 
known,  excepting  that  H.  spinosa  is  bitter. 

(4565.)  Boraginaceje.  The  Borage  and  its  typical  allies  are  herbaceous, 
shrubby,  or  even  arborescent  plants,  with  roundish  stems,  and  alternate  (very 
seldom  opposite,)  simple  leaves,  destitute  of  stipules,  but  with  the  cuticle  both  of 
leaves  and  branches  in  general  rough,  being  covered  with  more  or  less  rigid  hairs. 

Ihe  inflorescence  is  mostly  terminal,  sometimes  axillary,  seldom  solitary,  in 
general  in  scorpioid,  paniculate,  or  corymbiform  cymes;  the  flowers  regular 
(rarely  irregular)  and  united. 

The  calyx  is  free,  5-  (seldom  4)  cleft,  and  persistent,  often  changed  and  in- 
creased after  flowering.  The  corolla  is  hypogyrious,  synpetalous,  regular,  (or 
slightly  irregular,  as  in  Echium,)  5-  or  sometimes  4-cleft,  and  the  segments  im- 
bricate in  aestivation,  occasionally  furnished  with  faucial  scales.  The  torus  is 
bypogynous  and  disciform.  The  stamens  are  definite  (5  or  4),  exserted  from  the 
corolla,  alternating  with  its  lobes,  which  they  equal  in  number,  straight  during 
aestivation  in  two  of  the  subtypes,  inflexed  in  the  third  (the  HydrophylUdcc ) ; the 
filaments  are  free,  and  the  anthers'  2-celled,  and  dehiscent  longitudinally  by 
chinks.  The  germen  is  formed  of  2 or  4 carpels,  either  deeply  4-Iobed,  being 
connate  only  at  their  bases,  or  wholly  concrete,  hence  the  ovary  is  quadripartite 
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and  4-ovuled;  or  simple  and  2-4-celled  : with  definite  pendulous  ovules.  The 
style  is  single,  and  either  arising  from  the  centre  and  base  of  the  ovary  when 
lobed,  or  terminal  when  the  carpels  are  wholly  united  ; it  is  in  general  undivided, 
sometimes,  as  in  Hydrophyllidic,  cleft,  and  the  stigma  simple  or  bifid. 

The  fruit  is  akeniaceous  or  capsular,  being  4-lobed  and  the  lobes  separable,  or 
4-2,  or  by  abortion  1 -celled,  the  pericarp  mostly  dry  and  coriaceous,  sometimes 
osseous,  seldom  fleshy ; the  cells  or  akenia  are  monospermous,  the  seeds  pendu- 
lous, and  separable  from  the  pericarp.  The  albumen  absent  from  the  Boraginidtz, 
wanting  or  spare  in  the  Heliotropida,  but  abundant  in  the  Hydrophyllidcc.  The 
embryo  is  inverted,  the  radicle  superior,  and  the  cotyledons  plano-convex. 

(4560.)  Hence,  differentially  considered,  the  Baraginacetz  are  asperifolious 
Solanintz,  with  non-lactescent  mucilaginous  juices,  a quinary  disposition  of  the 
flowers  and  a quaternary  one  of  the  fruit,  definite  pendulous  seeds,  and  an  inverted 
embryo. 

(4567.)  The  Boraginace/z  have  been  subdivided  by  different  systematists,  ac- 
cording to  their  views  of  affinity',  into  two,  three,  four,  or  even  five  minor  orders. 
Three  of  these,  to  which  Hydrophyllum,  Heliotropium , and  Borago,  give  names, 
as  the  respective  normal  genera  of  each,  appear  sufficiently  distinct  to  be  admitted 
as  subtypes,  but  the  others  can  only  be  regarded  as  subtypical  districts. 

(4568.)  1’he  Hydrophyllida.  are  herbaceous  Boraginacee,  with  opposite  or 
alternate,  hispid,  lobed  leaves,  a 2-scaled  nectary'  at  the  base  of  each  lobe  of  the 
corolla,  a 1 -celled  or  sub-bilocular  germen,  parietal  placentae  and  indefinite 
ovules,  or  the  ovules  definite,  and  the  placentae  stalked  and  fungous,  a terminal 
continuous  style,  and  abundant  subcartilaginous  albumen. 

(4569.)  The  Heliotropidce  are  herbaceous  or  arborescent  Boraginacece,  with 
scabrous  alternate  leaves,  a 2 or  4-celled  ovary,  few  ovules,  terminal  continuous 
style,  and  albuminous  or  exalbuminous  seeds; 

(4570.)  While  the  Boraginidi e are  herbaceous  or  shrubby  Boraginaceec,  with 
the  hairs  enlarged  at  their  bases,  the  ovarium  deeply  4-lobed,  the  style  central  and 
basal,  and  the  seeds  solitary  and  exalbuminous. 

(4571.)  Hydropiiyllidjs.  Hydrophyllum , Eutoca,  Ellisia , Phacelia,  and 
Nemophila,  which  are  segregated  to  form  this  subtype,  very  closely  resemble  the 
Boraginidtc  and  Heliotropidce,  with  which  they  are  associated.  The  twin-scaled 
basal  nectary  and  1 -celled  or  sub-bilocular  ovarium,  will,  however,  sufficiently 
distinguish  them.  The  fungous-stalked  placentae,  when  present,  is  also  a very 
peculiar  and  characteristic  structure.  They  are  natives  of  the  South  American 
Continent ; from  their  affinities  it  is  probable  that  they  are  innocuous  mucila- 
ginous plants,  but  their  properties  are  experimentally  unknown. 

(1572.)  II Eliot JiOPiD.n.  Three  modern  natural  orders,  called  Ehreliet r, 
Cordietz,  and  Heliotropiea;,  are  associated  as  districts  of  this  subtype ; for,  although 
these  groups  exhibit  some  interesting  structural  gradations,  their  differences  are 
not  sufficient  to  warrant  a more  distant  segregation. 

(4573.)  The  arboreous  genera,  such  ns  Cor  ilia,  Cordiopsis,  Geraschanthus, 
Cerdanu,  Varronia , and  Menais,  in  which  the  leaves  are  harsh  and  scabrous,  the 
fruit  drupaceous  und  4-celled,  the  cells  1 -seeded,  and  the  seeds  exalbuminous 
with  plaited  shrivelled  cotyledons,  form  the  district  C'ordiea. 

(4574.)  Ehretia,  Tournefortin,  and  the  other  arboreous  or  shrubby  genera, 
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with  a 2-  or  more  celled  ovarium,  containing  as  many  seeds  as  there  are  true 
cells,  in  which  the  fruit  becomes  drupaceous,  and  the  seeds  are  furnished  with  a 
thin  lleshy  albumen,  are  associated  to  form  the  Ehretiece; 

(4575.)  While  the  herbaceous  or  suffrutescent  genera,  with  a 4-celled  drupaceous 
fruit,  separable  into  4 pieces  when  mature,  each  lobe  or  cell  being  monpspermous, 
the  seeds  exalbuminous,  and  the  embryo  with  plano-convex  fleshy  cotyledons, 
form  together  the  district  Heliotropiex. 

(4570.)  The  gradations  of  structure  are  very  beautiful,  as  traceable  in  the  modifi- 
cations of  these  districts,  from  the  confines  of  the  preceding  to  those  of  the  succeed- 
ing  groups.  In  the  Cordiew  and  Ehretiece  the  carpels  are  strictly  connate,  as  in  the 
HydrophyllitUe,  and,  by  the  occasional  abortion  of  a part,  the  ovary  is  sometimes 
1-celled  in  Cordia  and  its  allies,  as  it  also  by  abortion  becomes  uni-  or  sub-bilo- 
cular, in  Hy drophyll urn  and  its  associates ; while,  on  the  other  hand,  the  dru- 
paceous fruit  becoming  separable,  anticipates  the  4-lobed  ovary  or  tetrakenium  of 
tie  Boraginidce.  The  albumen  being  present  in  the  Ehretieoz  approaches  them 
to  the  Hydrophyllidtc , while  its  absence  from  both  the  Heliotropiece  and  CordietE 
approximates  them  in  an  equal  degree  to  the  Boraginidre,  in  which  the  seeds  are 
exalbuminous. 

(4577.)  CordietE.  Of  the  properties  of  these  plants  there  is  not  much  known. 
The  iruits  ol  the  CordietE  are  eatable;  they  are  of  the  size  of  an  olive,  and  have  a 
sweetish  flavor.  C.  sebestena  is  the  sebester  plum  of  the  West  Indies,  and  C. 
Myxa  supplies  its  place  in  the  East.  When  macerated  in  water  these  drupes 
iorm  a mucilaginous  fluid,  that  is  used  as  a demulcent  in  the  same  manner  as  the 
jujube  is  with  us;  the  bark  of  C.  Myxa  is  said  to  be  valued  in  Java  as  a fe- 
brifuge ; and  a decoction  of  the  leaves  of  C.  rotundifolia  is  esteemed  by  the 
Peruvians  as  an  emollient  collyrium  in  ophthalmia. 

(4578.)  Ehretietz.  The  fleshy  fruits  of  Beureria  succulenta  and  Ehretia 
tinifolia  are  esculent,  but  not  much  esteemed;  the  latter  are  called  in  the  West 
Indies  Cubntlete.  And  the  bark  of  the  root  ol  E.  buxifolia,  we  learn  from 
Ainslie,  is  believed  in  Hindustan  to  be  an  antidote  to  the  bites  of  poisonous 
serpents ; it  has  also  there  been  long  held  in  high  repute  as  a restorative  after 
long  and  severe  diseases,  and  as  a regenerator  in  cachetic  habits. 

(4579.)  Heliotropieie.  Some  of  the  Hcliotropia  are  very  fragrant  plants,  such 
as  H.  Europeeum ; II.  grandijlorum,  and  H.  Peruvianum,  hence  they  are  favorite 
garden- flowers ; and  the  latter  is  consumed  in  large  quantities  by  the  per- 
fumers. They  are  slightly  astringent  as  well  as  mucilaginous,  and  poultices  made 
ol  their  leaves  and  flowers  have  been  applied  to  cancerous,  scrofulous,  and 
gangrenous  sores,  for  which  purpose  their  sweet  scent  would  also  recommend 
them.  Their  expressed  juice  when  mixed  with  salt,  was  once  thought  serviceable 
in  the  removal  of  warts,  and  hence  by  the  Latins  the  European  species  was  called 
Verrucaria. 

(4580.)  Boragikidjb.  These  are  all  innocuous  plants,  chiefly  characterized 
by  their  mucilaginous  properties  and  the  occasional  presence  of  colouring  matter  ; 
hence  some  are  used  as  demulcents  and  others  as  dyes. 

(4581.)  Borago  officinalis  was  once  much  esteemed  as  a pectoral  medicine,  and 
a decoction  of  its  leaves  mixed  with  honey  makes  a very  good  ptisan.  Pulmonaria 
officinalis  was  formerly  extolled  as  a remedy  for  consumption,  but  further  than  as 
a cooling  and  soothing  drink  it  seems  to  possess  no  claims  to  consideration. 
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These  plants  contain  nitre  in  considerable  quantities,  which  is  made  evident  by 
their  crepitating  when  burned;  and  to  this  salt  they  are  indebted  for  their  refri- 
gerant properties.  In  the  north  of  Europe  P.  officinalis  is  eaten  as  a potherb; 
and,  according  to  Ray,  in  his  time  it  was  brought  to  table  in  Scotland.  The 
borage,  Withering  says,  may  also  be  eaten  as  a salad  or  a potherb.  Its  flowers 
form  an  ingredient  in  the  “ cool  tankard”  of  our  topers,  and  the  whole  plant  was 
once  considered  a potent  cordial  and  stomachic ; indeed,  its  name  is  said  to  be  a 
corruption  of  Cor-ago.  The  Myosotides  are  likewise  mucilaginous  and  slightly 
astringent,  and  have  been  used  in  decoction  as  Collyria,  and  the  leaves  bruised 
and  made  in  emollient  poultices,  which  are  said  to  be  serviceable  in  inflammation 
of  the  eyes.  They  are,  however,  very  seldom  employed  in  medicine,  but  are 
especial  favorites,  from  the  delicacy  and  simple  modest  beauty  of  their  flowers  : per- 
haps they  owe  some  part  of  their  popularity  to  their  provincial  name  “ Forget-me- 
not.  ’’ 

(4582.)  The  Lithosperma  are  remarkable  for  the  stony  hardness  of  their  peri- 
carps, which  have  all  the  brittleness  and  lustre  of  porcelain.  This  membrane, 
when  analyzed,  is  found  to  contain  a larger  quantity  (nearly  60  per  cent.)  of 
earthy  matter  than  any  other  known  organized  substance.  L.  officinalis,  from  its 
stone-like  fruit,  was  esteemed,  when  the  doctrine  of  signatures  prevailed,  an  in- 
fallible lithontriptic : it  is  needless  to  add,  that  its  reputed  virtues  in  that  respect 
were  all  imaginary.  The  Symphyta  were  formerly  in  much  repute  as  vulneraries  ; 
indeed,  their  name  has  reference  to  the  unions  they  were  believed  to  form.  Cyno- 
glossum  officinale  was  also  once  employed  as  a medicine : it  was  esteemed  as  an 
antispasmodic,  but  it  is  so  fetid  that  it  has  long  since  ceased  to  be  exhibited. 

(4583.)  Several  species  of  Ancliusa  have  roots  which  abound  in  a red  colour- 
ing matter,  useful  as  a dye : this,  which  is  considered  a peculiar  proximate  prin- 
ciple, has  been  called  by  John  Pseudo-alkannin.  A.  tinctoria  is  the  common 
Alkanet  or  Orcanette,  much  in  request  by  druggists  to  color  oils,  wax,  &c.  Lip- 
salves, many  plasters,  and  the  composition  often  sold  as  port-wine,  owe  their 
tints  to  this  dye-stuff,  which  is  also  used  to  stain  corks,  so  as  to  give  false  circum- 
stantial evidence  of  the  wine  having  been  some  time  in  bottle.  A.  Virginiana  and 
Echium  rubrum  have  roots  almost  equally  rich  in  colouring  matter  with  the  true 
Alkanet,  and  are  used  as  substitutes  for  it. 

GENTIAN  l NiE. 

(4584.)  Gentianu,  Strychnos,  and  Logania,  are  the  normal  genera  of  three 
natural  families,  hence  called  Gentianaceic,  Strychnacea,  and  Loganiace ee,  which 
are  included  in  the  present  section,  the  Gentianitue,  named  by  Bartling  from  the 
testivation  of  the  corolla,  the  Contorta.  Other  orders,  of  which  Spigelia, 
Menyanthes,  Stapelia,  Apocynum,  and  Pota/ia,  are  examples,  have  been  sepa- 
rately described  or  proposed  to  be  distinguished.  These,  however,  seem  to  be 
only  subordinate  groups,  and  are  therefore  for  the  present,  at  least,  admitted 
merely  as  subtypes. 

(4585.)  Collectively  considered,  the  Gentianina.  are  hypocorollous  Syringales 
or  Primulosi r,  with  opposite,  simple,  (rarely  alternate  compound  leaves,)  regular 
flowers,  corolla  contorted,  rarely  valvate  in  aestivation,  stamina  alternate  with  the 
lobes,  and  the  germen  superior  and  formed  of  2 (accumbent)  carpels. 

(4586.)  Gentianaceaj.  The  Gentians,  and  their  typical  allies,  are  herbaceous 
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plants,  rarely  shrubs,  for  the  most  part  smooth,  with  aqueous  juices,  nodose 
stems,  and  round,  compressed  or  tetragonal  internodia.  The  leaves  are  opposite, 
(rarely  compound  or  alternate,  as  in  the  Menyanthidtz, ) sessile  or  petiolate,  and 
destitute  of  stipules,  or  only  substipulate. 

The  inflorescence  is  terminal  or  axillary,  in  general  solitary,  sometimes  aggre- 
gate, and  either  racemose,  fasciculate,  or  corymbiform.  The  flowers  regular  and 
united. 

The  calyx  is  free,  persistent,  definitely  divided  (often  4-5-cleft),  and  the  lacinia; 
imbricate  in  aestivation.  The  corolla  is  hypogynous,  marcescent  (rarely  deci- 
duous), sympetalous,  the  limb  equal,  4-5-  (seldom  6-8)  cleft,  the  lobes  alternate 
with  the  segments  of  the  calyx,  and  imbricato-contorted,  rarely  valvate  in  aestiva- 
tion ; and  sometimes  with  coronal  appendages  in  the  faux.  The  disk  absent  in 
all  except  Tachia,  in  which  it  is  hypogynous.  The  stamina  definite,  exserted 
on  the  same  level  from  the  corolla,  alternately  with  its  lobes,  which  they  equal  in 
number,  or  are  occasionally  by  abortion  less.  The  filaments  are  free,  the  anthers 
2-celled,  incumbent,  and  dehiscent  by  chinks  or  pores.  The  pollen  3-cornered, 
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Gentiana  lutea. 

a.  Leaf  and  inflorescence. 

(a)  An  entire  flower  separated. 

(ft)  The  fruit  formed  of  2 accumbent  carpels. 

(<?)  Transverse  section  of  the  same,  to  shew 
(he  incurved  edges  of  the  valves. 

(d)  A seed. 

(e)  Longitudinal  section,  to  shew  the  straight 
axile  embryo  included  within  the  albumen. 

(/)  The  embryo  isolated. 


3-lobed,  or  triple.  The  germen  is  formed  of  2 accumbent  carpels,  connate,  or 
with  introflexed  margins;  1-2-celled  and  many-ovuled.  The  styles  2,  for  the 
most  part  connate,  articulated  with  the  ovary  or  continuous,  and  the  stigmata 
coherent  or  discrete. 

The  fruit  is  capsular,  rarely  baccate,  mostly  2-valved,  I -2-celled,  the  dissepi- 
ment when  present  formed  of  the  introflexed  valves,  which  in  the  1 -celled  fruits 
bear  the  placentae  on  their  edges,  and  in  the  2-celled  ones  the  trophosperms  are 
central,  the  seeds  are  numerous,  small,  exarillate,  and  attached  to  the  placenta: 
by  short  podosperms.  The  albumen  soft  and  fleshy,  the  embryo  straight,  axile, 
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and  included,  the  radicle  next  the  hilum,  and  the  cotyledons  foliaceous  in 
germination. 

(4587.)  Hence,  differentially  considered,  the  Gentianace.e  are  bitter,  non- 
lactescent  Gentianine,  with  opposite  or  alternate,  exstipulate  or  substipulate 
leaves,  a marcescent  corolla,  ternate  pollen,  a 1-2-celled  germen,  formed  of 
2 accumbent  carpels,  and  several  or  many  seeds,  with  fleshy  albumen. 

(4588.)  Two  chief  deviations  are  noticeable  from  the  normal  structure  of  this 
type,  and  of  these  Menyanthes  and  Spigelia  are  examples.  Hence  the  associated 
genera  are  distributed  into  three  subtypes,  the  Menyanthida,  Gentianidae,  and 
Spigelidce. 

(4589.)  The  Menyanthidee,  including  Menyanthes  and  Villarsia,  have  alter- 
nate, exstipulate,  sometimes  compound  leaves,  a contorto-imbricate  corolla,  and 
a dry  capsular  fruit. 

(4590.)  The  Gentianida,  have  alternate,  simple,  exstipulate  leaves,  a con- 
torto-imbricate corolla,  continuous  style,  and  the  fruit  capsular  or  baccate  ; 

(4591.)  While  the  Spigelidi e,  comprehending  the  solitary  genus  Spigelia,  have 
opposite,  simple,  stipulate,  or  substipulate  leaves,  a valvate  aestivation  of  the 
corolla,  and  an  articulated  style. 

(4592.)  The  Gentianaceos  are  innocuous  plants,  remarkable  for  their  ex- 
ceeding bitterness,  which  makes  them  unfit  for  food,  but  at  the  same  time  ren- 
ders them  valuable  tonic  and  stomachic  medicines.  The  untoward  symptoms 
sometimes  observed  to  follow  the  administration  of  what  has  been  supposed  to 
be  gentian,  have  been  proved  to  be  owing  to  the  Veratrum  album,  which  grows 
in  the  same  districts,  and  has  some  slight  resemblance  to  it,  having  been  collected 
in  mistake. 

(4593.)  Gentiana  lutea  is  the  species  most  commonly  employed  in  British  me- 
dicine : but  its  place  is  supplied  in  Norway  and  Germany  by  G.  purpurea ; in 
Russia  by  G.  Pneumonanthe  and  G.  Amarella;  and  in  the  United  States  of 
America  by  G.  Catesbai.  Other  species,  such  as  G.  acaulis,  G.  campestris,  G. 
punctata,  G.biloba,  G.  cruciata,  G.  macrophylla,  <fcc.  might  be  employed,  if  need 
arrived.  The  latter  is  thought  to  have  some  soporific  influence,  and  has  been  said  to 
relieve  watchfulness,  and  to  procure  sleep  during  delirious  vigils.  The  chief  use 
made  of  the  gentians  is  as  tonics.  G.  Chirita  is  the  celebrated  Indian  stomachic. 
They  have  also  been  employed  as  febrifuges  and  anthelmintics,  and  likewise  as 
gout  medicines.  The  base  of  the  famous  Portland  powder  is  said  to  he  gentian. 
As  their  roots  contain  a considerable  proportion  of  sugar,  an  intoxicating  liquor 
has  been  made  from  them  by  fermention,  and  from  this  a spirit  distilled  which 
in  Switzerland  is  called  Gentianwasser. 

(4594.)  Erythrcpa  Centaurium,  the  different  species  of  Chironia  and  Sabbatia, 
the  Coutoubcie  and  Lisianthi,  with  our  native  Menyanthes,  are  all  excellent  bitters ; 
and,  did  not  our  catalogues  already  groan,  they  might  be  added  to  the  lists  of 
materia  medica.  Frazera  Walteri  yields  a powerful  bitter,  nearly  as  pure  as  that 
of  quassia,  and  wholly  destitute  of  aroma ; and  the  bitter  root  of  Tachia  Guia- 
nensis,  which  exudes  a yellow  pellucid  resin  in  the  axillae  of  its  leaves,  is  esteemed 
ns  a febrifuge. 

(4595.)  The  bitterness  of  many  of  the  Getitianacea:  has  recommended  them  as 
vermifuges  ; but  Spigelia  Marilandica,  which,  besides  being  bitter,  is  a violent 
purgative,  has  been  very  much  extolled  as  an  anthelmintic,  and  is  commonly 
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known  under  the  name  of  the  Maryland  IForm-grass.  S.  Anthelmia  is  equally 
effectual  as  a vermifuge ; but  both  are  said  to  possess  narcotic  properties  ; and  very 
unpleasant  symptoms,  such  as  dimness  of  sight,  giddiness,  dilated  pupil,  and 
convulsions,  have  followed  their  exhibition. 

(4596.)  Strychnace.e.  The  genera  associated  to  form  this  type  contain  her- 
baceous, shrubby,  or  arboreous  plants,  with  roundish,  sub-articulated  stems, 
sometimes  angled  and  fleshy ; the  sap  usually  lactescent ; the  leaves  opposite, 
occasionally  whorled,  rarely  alternate,  simple,  exstipulate,  but  often  furnished 
with  petiolar  or  intrafoliaceous  glands  or  cilise. 

The  inflorescence  is  axillary  or  terminal,  solitary  or  aggregate,  sertulate, 
racemose,  or  paniculate,  and  the  flowers  regular,  symmetrical,  and  united. 

The  calyx  is  free,  persistent,  equal,  synsepalous,  and  5-cleft;  the  corolla  hypo- 
gynous,  deciduous,  synpetalous,  5-lobed,  or  5-cleft,  often  with  faucial  appen- 
dages, and  contorted  or  imbricate,  rarely  valvate  in  aestivation  ; the  stamens  are 
definite  (5),  exserted  from  the  corolla,  alternating  with  its  segments,  equal  to 
them  in  number,  and  opposite  the  lobes  of  the  calyx  ; the  filaments  are  mostly  free 

a.  Asclepias  Syriaca.  Cutting,  to 
shew  leaves  and  inflorescence. 

(а)  A bud. 

(б)  One  entire  flower. 

(c)  Follicular  fruit  open. 

(d)  Transverse  section  of  the  fruit. 

( e ) A seed. 

(/)  Vertical  section  of  ditto, 
shewing  the  double  pappus  and  em- 
bryo within  the  albumen. 

(g)  The  embryo  detached. 

b.  Stapelia  hirsuta.  Entire  plant. 

(a)  Flower  separated,  and  the  pe- 
tals removed. 

( b ) A stamen,  with  its  appendage. 

(c)  The  cells  of  the  anther. 

(d)  Masses  of  pollen  removed 
from  the  anther-case,  and  cohering. 

( e ) The  twin  accumbent  carpels. 
(/)  Transverse  section  of  the 

ovary,  to  shew  the  placentae  and  nu- 
merous seeds. 


in  one  subtype,  the  Apocynidce , and  mostly  connate  in  the  other,  the  Stapelidce ; 
the  anthers  are  2-celled,  or  sometimes  sub-quadrilocular,  by  means  of  incomplete 
dissepiments,  and  free  or  coherent  round  the  stigma  ; the  pollen  granulate,  globose, 
or  3-lobed,  and  applied  immediately  to  the  stigma  in  Apocynidce,  but  usually 
cohering  in  masses,  rarely  pulverulent,  in  Stapelidce  ; the  germen  is  formed  of  two 
accumbent  carpels,  mostly  discrete,  sometimes  connate  ; the  placentae  are  central 
or  sutural,  and  many-ovuled  ; the  styles  2,  discrete  or  connate  ; the  stigma  simple 
in  the  Apocynidce,  but  in  the  Stapelidce  it  is  dilated,  5-cornered,  and  common  to 
both  styles. 
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The  fruit  is  very  variable,  mostly  follicular,  but  sometimes  capsular,  drupa- 
ceous, or  baccate,  and  double  or  single,  2-celled,  or  by  abortion  1 -celled,  and  1 
or  many-seeded  ; the  seeds  are  pendulous,  often  comose  or  ciliate  near.the  hilum, 
sometimes  naked,  albumen  present,  but  variable,  mostly  fleshy  and  scanty,  some- 
times cartilaginous  or  horny,  or  even  occasionally  ruminate;  the  embryo  almost 
always  straight ; cotyledons  foliaceous ; the  plumula  inconspicuous ; the  radicle 
superior  in  Stapelidce , but  in  the  Apocynidce  turned  towards  the  hilum. 

(4597.)  Hence,  collectively  and  differentially  considered,  the  Strychnacece  are 
mostly  lactescent  Gentianinm , with  opposite  (seldom  alternate),  exstipulate 
leaves,  imbricate  or  imbricato-contorted  corolla,  and  foliaceous  embryo. 

(4598.)  This  type  has  been  variously  subdivided,  and  both  collectively  and 
disjunctively  received  many  different  names,  which  it  would  be  useless  now  to 
repeat.  Brown  has  separated  the  genera  into  two  groups,  which  form  the  two 
subtypes,  Apocynidce  (or  Apocynete)  and  Stapelidce  (or  Asclepiadece.)  But  so 
similar  are  these  subtypes  in  all  points  save  the  economy  of  their  stamens  and 
pistils,  that  were  not  the  deviations  of  an  extraordinary  kind,  they  would  not 
justify  even  a subtypical  division.  As  it  is,  Periploca  forms  a connecting  link 
between  the  two,  having  one  of  the  chief  peculiarities  of  both,  and  not  the  entire 
characteristics  of  either  ; for  its  stigma  is  tubular  and  dilated,  like  the  rest  of  the 
Stapelidce,,  while  its  pollen  is  granular,  like  the  Apocynidce.  Furthermore,  there 
is  a similar  exception  in  each  to  the  normal  aestivation  of  the  corolla ; for  in 
Gardneria  of  the  latter,  and  Leptadenia  of  the  former,  it  is  valvate,  instead  of 
being  imbricate  or  imbricato-contorted. 

(4599.)  It  is  in  the  Stapelidce  that  the  principal  deviations  from  the  ordinary 
condition  of  the  stamens  and  pistils  occurs ; for,  while  in  the  Apocynidtc  the 
stamens  are  discrete,  the  pollen  powdery,  and  the  thickened  capitate  stigma  in 
an  ordinary  state,  in  the  Stapelidce  the  filaments  are  mostly  connate,  and  con- 
founded with  the  pistil,  the  pollen  waxy  and  coherent  in  masses,  and  the  stigma 
dilated,  the  tabular  expansion  being  common  to  both  styles.  The  similitude  of 
this  structure  with  that  of  the  Orchiducetz  is  striking,  and  the  mode  of  fertili- 
zation in  both  series  was  long  a problem.  Much  light  has,  however,  been  lately 
thrown  on  the  subject  by  Dr.  Brown,  and  a most  interesting  statement  published 
by  him,  in  the  Transactions  of  the  Wernerian  Society  of  Edinburgh,  and  in  those 
of  the  Linnean  Society  of  London. 

(4600.)  The  Apocynidce  are  hence,  differentially  considered,  normal  Strych- 
nacctc,  with  a cortorted  corolla,  discrete  stamens,  pulverulent  pollen,  and  simple 
stigma ; 

(4601.)  While  the  Stapelidte  are  deviating  Strychnacece,  with  an  imbricato- 
contorted  corolla,  gynandrous  flowers,  waxy  pollen,  and  a dilated  tabular  stigma. 

(4602.)  Apocynidas.  The  plants  contained  in  this  subtype  are  remarkable 
for  the  activity  of  the  principles  they  elaborate.  They  are  in  general  suspicious, 
some  highly  poisonous,  others  merely  acrid  and  stimulating,  and  but  very  lew 
innocuous.  Among  the  more  important  genera  there  may  be  enumerated  as 
examples  Strychnos,  Cerbera,  Neritan,  Wrightia,  Echites,  Taber neemontana, 
Apocynum,  and  Urccola ; to  which  might  be  added  Vinca,  Carissa,  Pluniiera, 
Carpodinus,  and  others. 

(4603.)  Strychnos  Nine  Vomica,  the  poison-nut  or  Kooc/dtt  of  Hindustan,  has 
become  well  known  to  every  one,  from  its  fearful  and  fatal  powers.  I he  seeds 


STRYCI1NACE.7E APOC  YNIDffi. 


1013 


of  this  plant  contain  two  distinct  principles,  the  one  called  Strychnia  and  the 
other  flrneia  ; both  are  acrid  narcotics,  but  the  former  the  most  energetic  in  its 
action,  although  the  latter  is  likewise  a very  potent  poison.  To  these  principles 
the  poison-nuts  owe  their  power,  and  in  their  natural  condition  they  are  com- 
bined with  an  intensely  bitter  substance,  which  in  some  allied  species  predominates 
over  the  alkaloids.  The  seeds  are  so  hard  as  to  resist  reduction  into  powder  by 
the  pestle,  and  require  to  be  rasped  or  filed ; and,  when  thus  prepared,  have  long 
been  employed  to  destroy  wild  or  troublesome  animals,  such  as  dogs,  cats,  hares, 
foxes,  rats,  and  other  vermin ; and  hence  its  vulgar  name  of  Ratsbane.  Its 
action  on  man  is  similar  to  its  effects  on  animals;  shortly  after  being  taken,  it 
produces  symptoms  of  intoxication,  follow'ed  by  spasmodic  contractions,  especially 
of  the  muscles  of  the  spine,  severe  tetanic  convulsions,  coldness,  tremors,  and 
death.  Its  inebriating  properties  have  led,  according  to  general  report,  to  its  occa- 
sional introduction  into  beer,  to  render  that  liquor  heady;  and  it  is  said  to  be  steeped 
in  spirits,  or  employed  in  their  distillation,  to  increase  their  intoxicating  powers. 
The  extraordinary  influence  it  exerts  over  the  motor  nerves,  as  evidenced  by  the 
spasmodic  action  of  the  muscles  of  the  spine  ; and  the  general  convulsions  which 
its  exhibition  brings  on,  suggested  the  idea  that  it  might  be  advantageously  em- 
ployed in  the  treatment  of  paralysis.  And,  although  every  thing  which  was  once 
hoped  for  has  not  been  obtained,  still,  from  the  reports  of  Magendie,  Fouquier , 
and  Dr.  Bardsley,  it  is  evidently  a very  valuable  remedial  agent,  for  its  use  has 
been  attended,  in  many  cases,  with  the  most  decided  advantage ; and  in  some  with 
complete  success.  (Vide  Med.  Bot.  lii.) 

(4604.)  Strychnia  has  been  detected  in  other  species  of  this  genus,  as  in 
.S'.  Sancti  Iynatii,  S.  Tieute,  &c. : the  latter  of  which  affords  the  formidable  Upas 
tieute,  one  of  the  fearful  Java  poisons.  Strychnia  is  also  present  in  the  Ourari  or 
JVoorara,  the  equally  destructive  poison  of  Guiana,  which  is  not  improbably 
prepared  from  some  unknown  species  of  this  genus,  or  of  one  nearly  allied  to  it. 
Nor  need  we  discredit  the  marvellous  accounts  we  read  of  their  virulence,  when 
we  know  that  a single  grain  of  Strychnia  will  destroy  a large  dog;  that  Loureiro 
poisoned  a horse  by  an  infusion  of  one  of  the  nuts,  and  that  half  a grain,  blown 
from  a quill  into  the  throat  of  a rabbit,  has  extinguished  life,  amidst  horrible  con- 
vulsions, in  less  than  five  minutes.  Indeed,  Christison  says,  “ I have  killed  a dog 
in  two  minutes  with  the  sixth  of  a grain,  dissolved  in  alcohol,  and  injected  into 
the.  chest ; I have  seen  a wild  boar  killed  in  the  same  manner  with  a third  of  a 
grain  in  ten  minutes;  and  there  is  little  doubt  that  half -a- grain  thrust  into  a 
wound  would  kill  a man  in  less  than  a quarter  of  an  hour.”  It  acts,  in  whatever 
way  exhibited,  but  much  the  most  rapidly  and  energetically  when  introduced 
into  wounds,  or  injected  into  a vein. 

(4605.)  Notwithstanding  the  virulence  of  the  seeds,  the  pulpy  pericarp  of  the 
Strychnos  mix  vomica  is  innocuous;  it  is  constantly  fed  on  by  birds,  and  has  been 
eaten  by  man  without  injury;  the  fruit  of  S.  pseudo-quina  is  also  esculent; 
and  Caillaud  mentions  a Nubian  Strychnos,  the  fruit  of  which  is  sweet  and  not 
unwholesome.  The  Madagascar  swipe  feed  on  the  fruit  of  S.  spinosa ; and  in 
Peru  those  of  .S'.  brachiata  are  greedily  sought  and  eaten  by  deer.  The  Papeeta 
of  India,  said  to  be  there  successfully  employed  in  the  treatment  of  cholera,  is  the 
St.  Ignatius’s  bean,  (.S'.  St.  Ignatii .)  Giddiness  and  convulsions  are,  however, 
known  to  follow  its  exhibition,  especially  if  given  in  an  overdose.  In  Java, 
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S.  colubrina  is  much  esteemed  as  a febrifuge;  and  the  bark  of  S.  pseudo-puna  is 
considered  in  Brazil  as  at  least  equal  to  Cinchona  in  the  cure  of  intermittent 
fevers. 

(4606.)  S. potatorum  is  the  cleansing-nut  of  Hindustan;  and  in  that  vast  pe- 
ninsula, in  many  parts  of  which  the  only  water  to  be  procured  is  that  preserved  in 
tanks,  and  which  in  general  is  very  impure,  it  is  a most  valuable  plant.  The 
pulp  of  the  fruit,  when  ripe,  is  eaten  by  the  natives,  and  the  seeds  are  dried  and 
sold  in  every  market,  to  clear  muddy  water  ; a precious  quality  in  a country  w'here 
the  water  is  rarely  of  a good  quality.  One  of  the  seeds,  if  rubbed  hard  for  a 
minute  or  two  round  the  inside  of  the  vessel  before  the  water  is  put  in,  the  fluid, 
however  foul,  will,  a short  time  being  allowed  for  it  to  settle,  be  freed  from  all 
its  impurities,  the  adventitious  matters  being  precipitated  to  the  bottom,  and  the 
supernatant  water  left  clear  and  perfectly  wholesome.  These  nuts  are  constantly 
carried  about  by  the  more  provident  part  of  our  Indian  officers  and  soldiers  in  time 
of  war,  to  enable  them  to  purify  their  water;  they  are  more  convenient  than 
alum,  and  are  perhaps  more  wholesome. 

(4607.)  The  seeds  of  the  Cerbera,  and  their  milky  sap,  appear  to  be  second  to 
none  in  their  energy  as  poisons  ; to  this  virulence  indeed  their  generic  name 
alludes,  for  their  touch  is  as  surely  fatal  as  the  bite  of  Cerberus  was  feigned  to  be. 
A single  seed  of  C.  Tanghuin,  (Tanghuina  venenifera  of  Du  Petit-Thouars,) 
is  said  to  be  sufficient  to  destroy  twenty  persons.  The  seeds  of  C.  Thevetia, 
C.  Manghas,  C.  Alwuai , are  all  more  or  less  active  poisons;  and  the  Icolli 
poison  of  Mexico  is  thought  to  be  procured  from  a species  of  Cerbera.  In  small 
doses,  the  bark  and  leaves  of  C.  Manghas  are  said  to  be  emetic  and  purgative ; 
and  the  bark  and  sap  of  C.  Ahouai , when  taken  into  the  stomach,  provoke  vo- 
miting ; but  they  are  also  narcotic,  and  the  wood  of  the  plant  is  sometimes  thrown 
into  ponds  to  stupify  or  poison  fish.  The  bark  of  C.  Thevetia  is  bitter  and  ca- 
thartic, and  it  is  reputed  to  be  a powerful  febrifuge,  two  grains  only  being  affirmed 
to  be  equivalent  in  effect  to  the  ordinary  doses  of  Cinchona,  which  are  thirty  or 
sixty  times  as  great. 

(4608.)  The  Apocyna  are  suspicious  plants,  some  poisonous,  but  others  inno- 
cuous. Apocynum  maculatum  and  citrifolium  come  under  the  former  category ; 
A.  Indicum  and  Juventus  under  the  latter.  Indeed,  Loureiro  tells  us,  that  in 
Cochin-china  A.  Juventus  is  reputed  to  have  the  power  of  restoring  to  old  age, 
all  the  vigour  of  youth.  In  India,  the  leaves  of  A.  Indicum  are,  when  boiled, 
eaten  either  alone  or  with  fish.  The  root  of  A.  cannabinum  is  said  to  be 
emetic,  and  in  decoction  serviceable  as  a diuretic  and  diaphoretic;  properties 
which  are  likewise  found  to  exist  in  A.  androstem i folium ; both  these  species 
have  also  been  recommended  as  febrifuges.  The  latter  is  remarkable  for  the 
irritability  of  its  stamens,  which  contract  with  violence  on  the  slightest  irritation, 
such  as  the  insertion  of  a hair  or  the  proboscis  of  a fly.  It  is  a not  uncommon 
shrub  in  our  gardens  ; and  I have  often  seen  from  50  to  100  flies  imprisoned  and 
slain,  and  as  it  were  hung  in  fetters  in  terrorem,  by  a single  plant,  during  the 
sunshine  of  a summer’s  day. 

(4600.)  Caoutchouc  has  been  found  in  the  milky  saps  of  several  of  these  plants. 
It  exists  in  a small  but  notable  quantity  in  the  juices  of  Apocynum  Androsemi- 
folium,  A.  Cannabinum,  Willughbcva  scandens,  Vahea  gummifera,  Urceola  elas- 
tica,  and  others,  but  more  especially  in  the  two  last-named,  from  which  it  is 
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procured  for  commercial  purposes  in  great  abundance,  the  chief  of  the  caoutchouc 
brought  from  the  East  Indies  being  extracted  from  these  plants,  which  are  natives 
of  Sumatra  and  Madagascar.  It  might  probably  he  obtained  from  several  species 
of  Taberncemontatia,  to  which  genus  both  Vahea  gimmifera  and  Urceola  elastica 
are  referred  by  Sprengel;  as  well  as  from  various  other  more  or  less  common 
plants ; for  one  of  the  not  least  remarkable  features  in  the  history  of  this  extra- 
ordinary substance  (once  regarded  only  as  a curiosity,  and  brought  to  this  country 
in  very  small  quantities  as  a rarity, ) is,  that  as  uses  for  it  have  been  devised  new 
sources  of  it  have  been  discovered;  and  the  more  its  importance  and  general 
applicability  in  the  arts  have  been  established,  the  more  common  and  abundant 
it  has  become.  Of  its  numerous  applications  this  is  not  the  place  to  treat  in 
detail,  but  it  may  be  not  irrelevant  to  observe,  so  great  is  its  present  consumption, 
that  several  thousand  tons  of  it  have  been  imported  during  the  few  early  months 
of  the  current  year,  while,  five  or  six  years  ago,  it  scarcely  formed  a noticeable 
entry  in  our  books  of  customs;  and,  half  a century  back,  its  existence  was  scarcely 
known.  The  first  public  mention  of  caoutchouc,  or,  as  it  was  then  called,  Indian- 
rubber,  which  name  it  still  retains,  although  it  is  now  but  seldom  used  by  artists, 
is  in  a note,  added  by  Dr.  Priestley  to  the  Preface  of  his  “ Treatise  on  the  Theory 
and  Practice  of  Perspective,”  dedicated  to  Sir  Joshua  Reynolds,  and  published  in 
1770.  He  says,  “Since  this  work  was  printed  off  I have  seen  a substance 
excellently  adapted  to  the  purpose  of  wiping  from  paper  the  marks  of  a black-lead 
pencil.  It  must  therefore  be  of  singular  use  to  those  who  practise  drawing.  It 
is  sold  by  Mr.  Nairne,  mathematical  instrument  maker,  opposite  the  Royal  Ex- 
change. He  sells  a cubical  piece  of  half  an  inch  for  three  shillings,  and  he  says 
it  will  last  several  years.”  Now  it  is  imported  by  tons,  and  sells  at  from  2d.  to 
6 d.  per  lb. 

(4610.)  Caoutchouc  is  a most  extraordinary  substance,  not  only  in  its  uses,  but 
also  in  its  chemical  composition.  It  consists  solely  of  carbon  and  hydrogen,  the 
former  in  great  excess ; and,  by  subjecting  it  merely  to  the  action  of  heat,  it  as- 
sumes various  different  mechanical  conditions,  and  changes  its  state  from  a solid 
to  a permanent,  and  even  etherial  liquid  form,  without  varying  the  proportions  of 
its  elements.  When  once  solidified  from  the  sap,  in  which  it  is  suspended  or  com- 
bined, it  is  scarcely  soluble  in  any  ordinary  menstrua,  except  the  essential  oils  and 
coal  naphtha ; but  the  fluid  caoutchucine,  procured  by  the  distillation  of  solid 
caoutchouc,  is  one  of  its  most  perfect  and  effectual  solvents ; thus  affording  the  re- 
markable paradox  of  a substance  being  soluble  in  itself.  The  saps  in  which  it  is 
naturally  found  in  a fluid  state  are  no  less  extraordinary  than  the  caoutchouc  they 
contain,  for  this  solid  matter  exists  in  them  in  a fluid  state  in  the  proportion  of 
nearly,  if  not  quite  one-half  of  their  weight;  and  yet  this  sap  moves  through  the 
delicate  vessels  of  the  plants  without  interruption  thus  strangely  burdened,  but 
not  encumbered.  No  blood  of  animals,  or  any  other  vital  fluid,  is  known  to 
contain  such  a vast  proportion  of  solid  matter. 

(4611.)  Other  species,  truly  belonging  to  the  genus  Tabernamontana , are 
remarkable  for  their  lactescence;  such  as  T.  arcuata,  and  a newly  described  one, 
called  by  Mr.  Arnot  T.  ntilis.  This  latter  would  appear  to  be  the  Hya-hya,  or 
milk-tree  of  Demerara  ; and,  according  to  the  account  of  Mr.  Smith,  its  European 
discoverer,  it  yields,  when  wounded,  a copious  stream  of  a thick,  rich,  milky  fluid, 
quite  bland  and  wholesome,  but  leaving,  after  being  drank,  a slight  clamminess 
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upon  the  lips.  So  abundant  is  this  milky  sap,  that  the  waters  of  a small  stream, 
on  the  banks  of  which  a tree  had  been  felled,  became  completely  whitened  in  an 
hour  or  two.  This  liquid,  however,  as  might  have  been  anticipated,  from  the 
natural  affinities  of  the  plant  that  yields  it,  owes  its  lactescence  not  to  oil,  but  to 
the  presence  of  caoutchouc,  or  of  a substance  nearly  similar  to  it,  as  chemical 
analysis  has  satisfactorily  shewn.  It  will  therefore  most  likely  be  inapplicable  to 
dietetic  purposes,  as  caoutchouc  is  innutritious.  The  cream-tree  of  Sierra  Leone 
is  said  to  belong  to  this  group,  but  to  which  genus  is  as  yet  unknown  : and  from 
the  Voacanga  of  Madagascar  bird-lime  is  procured. 

(-161 2. J Cameraria  latifolia  is  another  example  of  the  deadly  influence  of 
these  lactescent  plants.  Its  juice  is  so  poisonous,  that  it  is  used  in  the  West 
Indies  by  the  natives  to  envenom  their  arrows  ; the  flesh,  however,  of  the  beasts 
thus  killed  is  not  rendered  unwholesome  as  food.  The  Vinca  major,  and  the 
other  species  of  periwinkle,  are  astringent ; they  contain  gallic  acid,  and  turn  solu- 
tions of  iron  of  a dense  black : they  have  been  recommended  as  vulneraries,  but  are 
not  now  employed.  V.  minor  was  the  favorite  flower  of  Jean  Jacques  Rousseau. 

(4613.)  The  Vinca:  or  Periwinkles,  and  Neria  or  Oleanders,  so  much  valued 
for  their  beauty,  are  exceptions  to  the  general  rule  of  the  order  to  which  they 
belong,  as  their  juices  are  not  milky.  They  are  not,  however,  the  less  acrid  for 
their  non-lactescence.  N.  Oleander  contains  an  abundance  of  gallic  acid  ; and  a 
decoction  of  its  leaves,  or  bark,  forms  an  acrid  stimulating  wash,  much  employed 
by  the  poor  people  in  the  south  of  France  to  cure  the  itch,  and  to  destroy  cuta- 
neous vermin.  The  peasants  in  the  neighbourhood  of  Nice  use  the  powdered 
bark  and  wood  of  the  oleander  to  poison  rats:  several  cases  are  also  on  record,  in 
which  death  has  been  caused  by  eating  meat  which  has  been  roasted  on  a spit  of 
oleander  wood.  And  Libantius  tells  us  of  an  individual  who  was  found  dead 
after  sleeping  in  a room  where  an  oleander  plant  was  in  full  blossom : and  who, 
he  says,  “died  from  allowing  the  shrub  to  remain  in  his  chamber  during  the 
night.”  It  is  probable,  however,  at  least  in  the  latter  case,  that  death  was  a 
coincidence  rather  than  a consequence,  for  the  flowers  of  the  oleander  are  scent- 
less ; and  in  that  of  two  French  soldiers,  above  alluded  to,  both  of  whom  were 
poisoned  by  meat  roasted  on  an  oleander  rod,  that  the  portions  of  meat  which 
proved  such  deadly  food  were  those  in  immediate  contact  with  the  spit;  for  the 
flesh  of  animals  slain  by  poisoned  arrows  is  not  injurious,  if  the  wounded  parts 
be  excised  and  thrown  away. 

(4614.)  Ophioxylon  serpentinum  is  one  of  the  snake-woods,  which  in  various 
parts  of  India  are  affirmed  to  be  antidotes  to  the  bites  of  poisonous  reptiles. 
0.  spinosum  is  bitter ; and,  according  to  Ainslie,  it  is  esteemed  as  a tonic  in 
Java.  The  Alyxiee  are  also  bitter  as  well  as  aromatic.  The  bark  of  A.  aromalica 
and  A.  Reinwardii  have  the  odor  of  Melilot,  and  traces  of  benzoic  acid  have  been 
found  in  the  latter;  they  are  both  used  as  tonics,  and  are  said  to  resemble  Canella 
in  their  effects. 

(4615.)  JVrightia  (olim  Nerium)  tinctoria  affords  a valuable  blue  dye,  equal, 
it  is  said,  to  indigo.  IF.  antidysenterica  is  the  Pala  patla  of  Malabar,  there  much 
esteemed  as  a tonic  and  febrifuge,  and  thought  to  be  very  serviceable  in  the  treat- 
ment of  dysentery  ; it  is  sometimes  known  under  the  name  of  Malabar  bark  : it  is 
very  bitter,  and,  when  fresh,  lactescent,  the  milky  juices  being  employed  on  the 
Coromandel  Coast  as  a vulnerary.  The  bark  of  Echites  antidysenterica  is  astrin- 
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gent  and  febrifugal,  us  well  as  that  of  E.  scholaris.  E.  syphilitica  is  used  in 
decoction  as  .a  restorative  in  cachectic  disorders ; and  the  seeds  of  E.  torulosa  are 
said  to  be  taken  by  the  negroes  both  as  emetics  and  purgatives.  It  is  also  said 
to  be  with  the  sap  of  an  African  Echites  called  Ko-na  that  the  natives  on  the 
Western  coast  poison  their  arrows. 

(4616.)  Allamanda  cathartica,  a native  of  Ceylon  and  Java,  is  a violent  emetic 
and  purgative.  When  however  exhibited  in  moderate  doses,  an  infusion  of  its 
leaves  is  affirmed  to  be  a very  useful  medicine,  and  especially  serviceable  in  the 
cure  of  painter’s  colic.  Plumiera  alba  and  rubra  have  esculent  fruits,  which  in 
the  West  Indies  were  called  Franchipanes  by  the  French  settlers;  their  sap  is, 
however,  acrid  and  purgative,  and  has  been  used,  as  well  as  the  P.  drastica  and 
P.  phagedenica , and  the  root  of  P.  obtusa,  as  powerful  cathartics. 

The  P hinder  ice,  which  are  somewhat  succulent,  anticipate,  in  this  particular, 
the  fleshy  leaves  and  stems  frequent  among  the  Stapelidce. 

(4017.)  The  fruits  of  the  Carisscc  are  also  eatable,  as  well  as  their  leaves ; the 
berries  of  C.  Carandas  are  in  general  either  pickled  when  unripe,  or,  when  ripe, 
eaten  with  salt,  or  preserved  in  sugar.  The  young  shoots  and  leaves  of  C.  edulis  are 
boiled  or  eaten  as  potherbs  in  Nubia  and  Arabia  ; and  its  fruit  is  also  there  es- 
teemed. The  wood  of  C.  Xylopicron,  which,  as  its  name  imports,  is  very  bitter, 
is  sometimes  made  into  medicinal  cups,  for  the  wine  poured  into  such  a vessel 
acquires  some  of  its  bitterness,  and  is  then  believed  to  become  stomachic.  The 
berries  ot  Arduina  bispinosa  (olim  Carissa  Arduina)  are  also  esculent.  But 
some  doubt  has  been  entertained  as  to  whether  these  two  last-named  genera 
rightly  belong  to  the  present  type. 

(4618.)  Stapelidje,  or  Asclepiadei e.  These,  like  their  associates  in  the 
preceding  subtype,  are  mostly  suspicious  plants  ; acrid,  but  on  the  whole  less  poi- 
sonous than  the  Apocynida . The  most  important  genera  are  perhaps  the  fol- 
lowing: Periploca,  Stupelia,  Pergularna,  Cynanchum,  Asclepias,  Calotropis, 
and  Gymnema ; to  which  may  be  added,  Dischidia  and  Hoy  a,  as  curious  and  in- 
teresting. 

(4619.)  The  Periploca:,  by  their  pulverulent  pollen,  corroborate  the  connexion 
between  the  Stapelida  and  Apocynidce,  established  previously  by  other  characters. 

(4620.)  Periploca  Groeca  is  a poisonous  plant;  its  leaves  are  fatal  both  to  dogs 
and  wolves,  and  hence  would  probably,  if  taken,  be  equally  fatal  to  man.  Never- 
theless they  have  been  found  serviceable  as  resolutive  cataplasms.  Periploca 
Mauritania  is  said  to  yield  a concrescible  resin,  which  has  brisk  cathartic  powers. 
It  is  collected  for  medicinal  use,  and  known  in  commerce  as  Smyrna  scammony. 
This  resin  is,  however,  said  by  some  persons  to  be  the  exudation  of  P.  Secamone, 
now  called  Secamone  JEgyptiaca  ; and  another  species,  S.  emetica,  is  known  to 
have  emetic  powers.  A decoction  of  the  root  of  P.  sylvestris  will  likewise  pro- 
duce vomiting;  and  Ainslie  tells  us  that  the  roots  of  Periplocu  Indicu , which  have 
an  external  similitude  to  those  of  the  Smilax  Sarsaparilla,  also  resemble  them  in 
their  medicinal  virtues.  P.  esculenta,  a native  of  Malabar,  is  said  to  be  eatable, 
but  the  statement  requires  confirmation  ; Pergularia  edulis  is  likewise  affirmed 
to  be  a wholesome  dietetic  vegetable. 

(4621.)  The  Stapelia  are  very  curious  plants,  with  succulent  stems,  and  de- 
void of  leaves,  thus  resembling  some  of  the  Cacti  and  Euphorbia:.  Their  blossoms 
are  often  extremely  foetid,  whence  their  vulgar  name  of  carrion  flowers.  They 
are  chiefly  natives  of  the  sandy  plains  of  Africa;  some,  as  S.  pilifera,  S.  nrti- 
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culata,  <fec.  are  eaten  by  the  Hottentots ; and  also,  when  pickled,  by  the  Dutch 
settlers  at  the  Cape. 

(4622.)  Cynanchvm,  as  the  name  implies,  is  a genus  including  deleterious 
plants,  especially  canine  poisons,  or  dog-banes.  C.  erection,  when  given  to  a dog 
in  the  dose  of  36  grains,  produced  violent  vomiting,  universal  tremors,  and  death. 
The  other  species  are, however,  less  deleterious;  one,  the  Cynanchum  J incelon- 
cum,  was  formerly  believed  to  be  an  antidote  to  all  kinds  of  poisons;  and  others, 
such  as  C.  Arghnel,  are  merely  drastic  cathartics.  The  leaves  of  this  latter  are 
largely  used  to  adulterate  senna ; indeed,  they  form  the  bulk  of  many  samples. 
C.  Monspeliacum  affords  the  Montpellier  scammony.  The  roots  of  C.  tomen- 
tosurn  are  employed  in  the  Isle  of  France  as  an  emetic  ; and  those  of  C.vomito- 
rium,  or  Ipecacuanha,  now  arranged  amongst  the  Asdepiades,  are  known  in  me- 
dicine as  false  ipecacuan,  and  sometimes  used  as  a substitute  for  the  genuine 
drug. 

(4623.)  Asclepias  asthmatica  is  the  modern  synonyme  of  the  plant  just  men- 
tioned. It  is,  like  other  nauseating  medicines,  valuable  as  a sudorific,  and  said 
to  be  peculiarly  beneficial  in  humoral  asthma.  Its  young  shoots  are  eaten  after 
the  manner  of  asparagus,  and  form  a very  grateful  dietetic  vegetable.  The  buds 
of  A.  stipitacca  are  in  like  manner  eaten  by  the  shepherds  in  Arabia ; A.  aphyUa 
is  also  edible.  The  roots  of  A.  Curassavica  and  A.  protifera  are  emetic  and 
purgative ; and  that  of  A.  tuberosa  is  famed  a3  a diaphoretic.  It  is  affirmed  to 
have  the  power  of  exciting  a general  perspiration,  without  increasing  in  any  per- 
ceptible degree  the  heat  of  the  body.  In  Virginia  it  is  used  as  a remedy  both  in 
pleurisy  and  dysentery.  A.  decnmbens,  sometimes  considered  as  a distinct  spe- 
cies, has  similar  properties  to  the  foregoing,  of  which  it  is  probably  only  a 
variety. 

(4624.)  A.  gigantea  is  perhaps  one  of  the  most  poisonous  of  the  whole ; it  is 
a native  of  India,  and  it  is  said  to  kill  even  oxen  wheji  they  eat  it.  It  is  bitter 
and  antispasmodic,  and  an  infusion  of  its  root,  which  is  also  emetic,  has  been 
found  serviceable  in  typhus  fever. 

(4625.)  The  milky  sap  of  the  Asclepiades  is  in  general  acrid  ; that  of  A.  lani- 
flora,  when  mollified  by  admixture  with  lard  or  butter,  is  made  into  an  irritating 
ointment  to  cure  the  itch  ; and  the  lactescent  juice  of  A.  procera  is  so  corro- 
sive, that  it  is  employed  as  a depilatory,  and  even  to  remove  the  hair  from  hides 
that  are  to  be  made  into  leather  ; while,  on  the  other  hand,  the  milk  of  A.  lacti- 
fera,  which  it  yields  in  abundance,  is  sweet  and  wholesome,  and  the  Indians 
drink  it  as  we  do  that  of  goats  and  cows.  Indeed,  the  cowr-plant  of  Ceylon  is  a 
nearly  allied  species  ; it  is  called  Gymnema  lactiferum,  and  its  sap  is  used  by  the 
Cingalese  for  alimentary  purposes ; its  leaves  are  also  esculent  when  boiled. 

(4626.)  The  sap  of  A.  Syriaca  contains  a notable  quantity  of  caoutchouc,  of 
which  that  of  its  allies  is  most  probably  not  devoid,  although  it  may  be  present  in 
them  in  a less  proportion.  This  plant  has  been  recommended  as  an  expectorant, 
and  at  one  time  it  was  proposed  to  spin  and  weave  the  silky  investments  of  its 
seeds  ; the  down  is,  however,  more  fit  to  stuff  mattresses  and  pillows.  The  seeds 
of  A.  spiralis,  which  are  sweet,  are  esteemed  in  Arabia  as  a carminative,  and  ad- 
ministered to  relieve  griping  pain  in  the  bowels. 

(4627.)  Calolropis  Mudaria  ( gigantea  ?)  is  the  ukund,  yercum,  or  mudar 
plant  of  India,  where  it  is  much  esteemed  as  a purgative  and  emetic,  but  more  es- 
pecially as  an  alterative;  and  in  leprosy  and  elephantiasis,  and  various  cachectic 
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disenses,  it  would  appear  to  have  been  of  signal  benefit.  It  contains  a peculiar 
proximate  principle,  which  has  been  called  Muclarine.  This  substance  has  no 
smell,  but  is  intensely  bitter,  with  a very  peculiar  nauseating  taste;  but  its  more 
remarkable  characteristic  is  its  exceeding  solubility  in  cold  water,  i.  e.  in  water 
of  the  ordinary  atmospheric  temperature,  and  its  insolubility  in  boiling  water. 
This,  however,  is  not  a solitary  exception,  though  a very  marked  one,  to  the  ge- 
neral rule,  that  the  solvent  powers  of  menstrua  are  increased  by  an  increase  of 
temperature. 

(4628.)  Diptolepis  vomitoria  of  Roemer  and  Schultz  is  a Chinese  plant  belong- 
ing to  this  order,  and  having  emetic  properties ; but  its  generic  name  is  unten- 
able, it  being  appropriated  by  entomologists.  Geoflroy  long  since  coined  the  word 
Diptolepis,  and  gave  it  to  a group  of  insects,  a subdivision  of  the  Linnean  genus 
Cynips. 

(4629.)  The  Hoy<t  are  curious  plants,  having  flowers  so  waxy  and  formal  in 
their  appearance,  that  they  suggest  the  idea  of  nature  having  for  once  taken  a 
lesson  from  art.  They  have  a very  honey-like  scent;  and  it  is  said  to  be  a good 
plan  to  have  one  or  two  in  a vinery,  as,  when  in  flower,  they  attract  the  wasps, 
and  thus  protect  the  grapes. 

(4630.)  Dischiclia  Rafflesiana  is  one  of  the  pitcher- plants,  its  vascula  being 
formed  by  the  union  of  the  edges  of  the  leaves. 

(4631.)  Loganiace/e.  Logania,  Potalia,  and  their  respective  allies,  are 
trees  and  shrubs,  rarely  herbs,  with  non-lactescent  juices,  opposite  simple  entire 
leaves,  with  interpetiolar  stipules,  often  connate,  forming  a sheath,  seldom  free 
and  lateral,  very  rarely  absent  (as  in  some  species  of  Logania .) 

The  inflorescence  is  axillary  or  terminal,  solitary  or  aggregate  ; when  the 
latter,  racemose  or  paniculate,  and  the  flowers  mostly  regular  and  united. 

The  calyx  is  free,  persistent,  5-  (more  rarely  4-6-)  cleft ; the  corolla  hypogy- 
nous,  deciduous,  synpetalous,  with  a 4-5-cleft  limb  ; the  lobes  alternate  with  the 
sepals,  and  sometimes  bifid,  and  convolute  in  aestivation.  The  stamens  are  epi- 
petalous,  equal  in  number  to  the  lobes  of  the  corolla  (seldom  fewer),  and  ex- 
serted  alternately  with  them,  all  on  the  same  level ; the  filaments  are  free,  the 
anthers  2-celled,  the  pollen  pulverulent,  simple,  and  elliptical,  or  with  3 bands  ; 
the  germen  is  formed  of  2 connate  carpels,  2-celled,  or  by  secondary  septa,  4- 
celled,  the  placentae  are  central ; the  style  continuous,  and  the  stigma  simple. 

The  fruit  is  capsular  or  baccate,  2-4-celled,  or  drupaceous,  with  1-2-seeded 
stones  ; the  seeds  are  definite  or  indefinite,  peltate,  testa  double,  or  finely  reti- 
culated ; the  albumen  fleshy,  cartilaginous,  or  horny  ; the  embryo  included,  not 
foliaceous;  in  the  one  subtype  {Loganiihz)  erect,  in  the  other  ( PotalicU)  sup- 
posed to  be  inverted. 

(4632.)  Hence,  differentially  considered,  the  Loganiacece  are  non-lactescent 
Gentianina,  with  opposite,  mostly  stipulate  leaves,  convolute  aestivation  of  the 
corolla,  pulverulent  pollen,  simple  stigmata,  peltate  seeds,  with  cartilaginous 
albumen,  and  non-foliaceous  embryo. 

(4633.)  The  Potalida  have  a contorlo-convolute  aestivation,  the  corolla  un- 
equal in  the  number  of  its  segments  with  the  calyx;  simple,  elliptical  pollen;  a 
succulent  fruit,  4-lobed  placenta,  numerous  sessile  seeds  with  double  coats, 
horny  albumen,  and  an  inverted  embryo. 
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(4634.)  The  Loganide  have  a simply  convolute  aestivation,  3-ribbed  pollen, 
the  fruit  capsular  or  drupaceous,  the  seeds  with  a finely  reticulated  integument, 
fleshy  or  cartilaginous  albumen,  and  the  embryo  erect. 

(4635.)  Potalia  and  its  allies  are  very  similar  to  some  of  the  Apocynidtz,  espe- 
cially Strychnos ; but  they  differ  in  the  intrafoliaceous  stipules,  aqueous  juices, 
discordance  between  the  number  of  segments  in  the  calyx  and  the  corolla,  the  pel- 
tate seeds,  horny  albumen,  and  non-foliaceous  embryo  ; and  hence  they  are  pro- 
perly segregated,  and  made  the  connecting  link  between  them  and  the  Loganidce, 
which  in  their  turn  very  closely  approach  the  Gentianacece.  The  general  pro- 
perties of  the  type  have  scarcely  been  yet  made  out.  Of  the  Loganidce  there  is 
nothing  certain  known ; and  the  Potaluhe  seem  to  partake  of  those  of  both  the 
associated  types,  for  P.  amara  is  bitter,  like  the  Gentianacece,  and  acrid  and  emetic, 
like  the  Strychnacece,  but  not  poisonous.  In  Guiana  it  is  used  as  a vomit,  when 
deleterious  effects  ensue  from  eating  manihot  not  sufficiently  prepared.  A resin 
is  procured  from  its  young  branches,  which  has  the  odor  of  benzoin.  Its  leaves 
are  also  administered  in  certain  cachectic  disorders  ; and  an  infusion  of  those  of 
P.  resinifera,  which  are  mucilaginous  and  astringent,  is  said  by  Von  Martius 
to  be  used  in  the  province  of  Rio  Negro,  in  Brazil,  as  a collyrium  in  ophthalmia. 

PRIMUIINjE. 

(4636.)  The  Primrose  and  the  Olive,  with  their  respective  allies,  form  the  two 
types  or  natural  families  contained  in  this  section,  which,  from  Primula,  may  be 
called  the  Primulin.e.  Other  groups  are  distinguishable,  and  have  been  distin- 
guished by  various  writers  as  separate  orders,  but  these,  of  which  Myrsine, 
Jasminum,  and  Columella,  are  the  normal  genera,  seem  to  differ  too  little  in 
their  structure  to  demand  more  than  a subtypical  segregation. 

(4637.)  Collectively  considered,  the  Primulina.  are  hypocorollous  or  hypo- 
gynous  Syringales,  (the  petals  being  very  rarely  absent,)  i.  e.  Primulosce,  with 
aqueous  sap,  opposite,  simple  (seldom  pinnate)  exstipulate  leaves,  uncrowded  or 
non-congested  inflorescence,  regular  but  unsymmetrical  flowers,  the  stamens 
being  either  less  in  number  than  the  petals,  or  opposite  to  them  in  their  exsertion. 
The  fruit  and  embryo  variable. 

(4638.)  Oleace.e.  The  olive,  and  its  typical  allies,  are  trees  or  shrubs,  with 
aqueous  juices,  erect  or  scandent  stems,  often  4-cornered  branches  and  compressed 
nodes.  Their  leaves  are  opposite,  petiolate,  simple  (seldom  ternate  or  impari- 
pinnate),  and  destitute  of  stipules. 

The  inflorescence  is  paniculate  or  in  trichotomous  panicles,  and  the  flowers 
regular  and  united,  or  sometimes  by  abortion  polygamous. 

The  calyx  is  free,  herbaceous  and  persistent,  synsepalous,  with  a definitely 
(seldom  4-5)  cleft  limb,  which  is  sometimes  obsolete.  Disk  absent,  corolla  hypo- 
gynous,  deciduous  (rarely  wanting,  as  in  Fra  Anus),  sympetalous,  4-5-  (seldom 
6-8)  cleft,  the  petals  occasionally  remaining  discrete  (as  in  Ornus),  and  valvate 
or  imbricato-contorted  in  aestivation.  The  stamina,  2 in  number,  are  hypogynous 
when  the  corolla  is  absent,  epipetalous  when  it  is  present,  being  exserted  from  its 
tube,  alternate  with  its  lateral  lobes,  or  when  tetrapetalous  connecting  the  lateral 
petals  in  pairs.  The  filaments  are  free,  the  anthers  2-celled,  incumbent,  with 
apposite  parallel  locules,  dehiscent  laterally  or  introrsely  by  longitudinal  clefts ; 
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the  pollen  is  pulverulent,  the  germen  formed  of  2 connate  carpels,  2-celled,  the 
cells  1-2-ovuled,  the  style  1 or  0,  the  stigma  often  bifid,  sometimes  undivided. 

The  fruit  is  drupaceous,  baccate,  or  capsular,  rarely  samaraeform,  2-celled,  2-4- 
seeded,  sometimes  by  abortion  1-celled  and  1-seeded.  The  seeds  erect  or  pendu- 
lous, exarillate,  and  with  naked  testae.  The  albumen  fleshy  or  horny,  sometimes 


B 


b.  Ornus  Enropcca. 

Branch,  to  shew  compound 
leaves  and  inflorescence. 

(а)  A flower  separate,  to 
shew  its  four  discrete  petals 
and  two  stamens. 

( h ) The  samaroid  fruit. 

c.  Olea  Europea. 

Branch  with  leaves  and 
fruit. 

(«)  Twig  with  flowers. 

(б)  Single  flower,  to  shew 
the  two  stamens  and  pistil,  <fec. 

(e)  The  calyx  and  pistil, 
the  corolla  being  removed. 

( d ) Section  of  ditto,  to  shew 
2-celled  ovary  and  pendent 
ovules. 

(e)  The  fruit. 

(/)  The  embryo, 


very  spare.  The  embryo  straight,  the  radicle  superior  or  inferior,  the  plumula 
inconspicuous,  and  the  cotyledons  foliaceous  in  germination. 

(4639.)  Hence,  differentially  considered,  the  Oleacem  are  diandrous  Primulince, 
with  syn-  (seldom  a-  or  apo-)  petalous  flowers,  and  2 connate  carpels,  becoming  a 
1-  or  2-celled  fruit. 

(4640.)  The  genera  here  associated  are  distributable  into  two  subtypes,  the 
Fraxinidtz  and  Jasminidce ; and  to  these  a third  may  be  added,  viz.  the  Columel- 
lida  ; for  although,  as  will  be  seen  by  their  definition,  they  are  non-conforming 
Oleacet z,  their  relation  seems  more  intimate  with  the  Jasminidce  than  with 
any  other  group,  and  hence,  at  least  for  the  present,  these  plants,  of  which  there 
is  very  little  known,  may  be  located  here. 

(4641.)  The  Volume llidce  differ  from  the  normal  Olcacece,  especially  from  the 
Jasminidce,  their  nearest  allies,  in  the  following  particulars : they  have  solitary 
flowers,  the  calyx  adherent  to  the  germen,  the  limb  superior  and  many-toothed, 
the  corolla  convolute  in  aestivation,  the  disk  present  and  perigynous,  the  anthers 
sometimes  sinous,  the  stigma  capitate  and  undivided,  and  the  fruit  always  capsular, 
with  many  seeds,  and  fleshy  albumen. 

(4642.)  In  the  Jasminidce  the  calyx  is  free,  the  corolla  contorto -imbricate  in 
aestivation,  the  disk  absent,  the  stigma  2-lobed,  the  fruit  capsular  or  baccate,  and 
the  seeds  solitary,  erect,  and  with  little  or  no  albumen. 

(4643.)  In  the  Fnucinidce  the  calyx  is  free,  the  corolla,  when  present,  valvate 
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ill  aestivation,  the  disk  absent,  the  stigma  bifid  or  simple,  the  fruit  2-  or  1 -seeded, 
the  seeds  pendulous,  and  the  albumen  fleshy  and  abundant. 

(4644.)  Qolumellidje.  Columella  and  Menodora,  which  Don  has  asso- 
ciated to  form  this  group,  afford  another  example  of  the  incompatibility  of  natural 
and  artificial  schemes  of  arrangement,  and  of  the  folly,  the  more  than  folly — the 
prejudice, — which,  notwithstanding  the  accumulation  of  evidence,  would  confine 
attention  to  one  scheme  alone:  and  forbidding  the  use  of  the  Linnean  index, 
torture  the  system  of  affinities,  and  render  its  definitions  paradoxes,  in  order  im- 
perfectly to  do  its  handmaiden’s  duty.  The  perigynous  corolla  and  inferior  fruit 
of  the  Coluiiiellids.  would  differentially  indicate  their  station  to  be  amongst  the 
pericorollous  Ericosit,  for  the  superior  germen  of  the  Primuloste,  although  a very 
general,  is  not  an  absolute  or  essential  character ; and,  excepting  this  adhesion  of  the 
calyx  to  the  germen,  which  maybe  considered  as  merely  an  extension  of  the  half- 
inferior ovarium  of  Samolus  amongst  the  Primulaceee , their  connexions  are  evi- 
dently the  strongest  with  the  Jasminidce;  for  they  agree  with  them  not  only  in 
the  particulars  already  noted,  but  also  in  their  yellow  flowers,  almost  in  the 
aestivation  of  the  corolla,  and  in  the  dehiscence  of  their  capsular  fruit,  (which, 
like  that  of  the  syringa,  is  incompletely  septicidal,)  and  probably  also  in  their 
ovules  being  erect.  They  are  natives  of  Peru  and  Mexico,  but  of  their  properties 
and  qualities  there  is  nothing  at  present  known. 

(4645.)  Jasminidce.  These  are  elegant,  and  often  very  fragrant  shrubs.  From 
their  flowers  some  of  the  most  delicious  perfumes  are  extracted,  such  as  the  essen- 
tial oil  of  jasmin,  which  is  distilled  from  the  flowers  of  J.  grandiflorim,  officinale, 
aud  odoratissimum,  as  well  as  from  the  Jasminum,  or,  as  it  is  now  called,  Mogo- 
rium  Sambac,  which  is  the  Yasmyn  of  the  Arabs,  whence  our  common 
European  name.  The  flowers  of  M.  undulatum  and  trifoliatum  are  also  sweet- 
scented,  and  their  leaves,  which  have  a bitter  taste,  have  been  recommended  as 
slightly  stomachic,  and  agreeable  cephalic  medicines.  The  powdered  root  of  Jas- 
minum  angustifolium  is  extremely  bitter,  and  it  is  said  by  Ainslie  to  be  an  effectual 
application  to  ringworms.  Nyctanthes  arbor  tristis  has  likewise  a very  lragrant 
blossom,  aud  to  its  expanding  only  towards  night,  and  diffusing  its  odors  chiefly 
during  the  dark,  its  generic  and  specific  names  allude.  The  bark  and  root  of 
this  plant  in  decoction  have  been  recommended  as  expectorants,  and  the  tube  of 
its  corolla  is  said  to  afford  a colouring  matter,  which  in  India  is  used  by  the 
dyers. 

(4646.)  Fraxinidae.  This  subtype  has  by  some  authorities  been  divided  into 
two  or  three  separate  orders,  which,  however,  if  distinguished  at  all,  can  only  be 
regarded  as  subtypical  districts  ; in  one  of  these,  which  nmy  be  called  the  Syringes: 
( Lilacca,  of  Ventenat),  the  leaves  are  simple,  and  the  fruit  is  dry  and  capsular. 

(4647.)  In  the  second,  the  Fraxinea,  containing  Fraxinus  and  Ornus  only, 
the  leaves  are  compound,  imparipinnate,  the  corolla  none  or  apopetalous,  and  the 
fruit  a samara ; 

(4648.)  While  in  the  third,  the  Liguslrece,  the  leaves  are  simple,  and  the  fruit 
is  drupaceous  or  baccate. 

(4649.)  This,  like  the  preceding  subtype,  contains  many  ornamental  shrubs, 
several  of  which  have  fragrunt  flowers.  The  Lilac  (Syringa),  the  Privet  ( Ligus - 
trum),  the  Olive  (Olea),  and  the  Ash  (Fraxinus),  are  the  best  known  and  most 
important  genera.  De  Candolle  observes,  in  confirmation  of  the  natural  affinities 
of  the  apparently  heterogeneous  assemblage  compressed  in  the  three  districts  of 
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this  subtype,  that  all  the  species  of  the  various  genera  will  graft  on  one  another ; 
a remarkable  fact,  and  demonstrative  of  the  similitude  of  their  vascular  structure, 
and  the  sameness  of  their  sap.  It  is  well  known  that  the  lilac  will  graft  upon 
the  ash,  and  the  olive  on  the  Phillyrea,  (which  two  genera  are  even  by  some 
botanists  united) : but  to  these  he  adds  the  instances  of  the  olive  taking  on  the 
ash,  of  the  ash  on  stocks  of  Chionanthus  and  Fontenesia,  and  says  that  he  has 
succeeded  in  making  the  Persian  lilac  live  ten  years  on  Phillyrea  lutifolia,  while 
the  jasmines  cannot  be  grafted  on  the  olive,  or  on  any  of  the  Fraxinidtz. 

(4652.)  The  privets  ( Ligustra ),  like  the  periwinkles  (Vincee),  and  some  com- 
paratively few  other  plants,  will  flourish  under  the  shade  and  drip  of  trees ; they 
are  also  very  tolerant  of  smoke,  and  hence  are  common  even  in  the  closer  parts  of 
London.  Their  twigs  are  very  flexible,  and  are  used  as  rural  ligatures  ; hence 
indeed,  it  is  said,  they  have  received  their  generic  name.  The  leaves  are  bitter 
and  astringent,  and  have  been  employed  as  detergents  and  styptics.  The  berries 
are  innocuous,  and  are  fed  on  by  partridges  and  other  birds.  They  have  also 
been  employed  by  the  Dutch  to  mix  with  those  of  the  buckthorn.  A kind  of 
vegetable  wax  is  excreted  from  L.  lucidum , which  is  said  to  be  used  for  econo- 
mical purposes  in  China, 

(4653.)  The  Phillyrea:  are  likewise  ornamental  evergreen  shrubs,  their  berries 
affording  food  for  birds,  but  not  for  man  ; their  leaves  and  bark  are  astringent,  and 
in  decoction,  or  steeped  in  vinegar,  have  been  used  as  gargles.  Those  of  P. 
latifoliu  are  said  to  be  serviceable  as  a diuretic. 

(4654.)  Olea  (in  which  genus  the  Phillyrece  are  hy  some  included,)  contains 
one  most  important  species,  viz.  the  Olive \0.  Europera,]  the  fruit  of  which  abounds 
jn  a bland  fixed  oil.  This  oil  is  expressed  from  the  fleshy  pericarp,  the  olive  being  one 
of  the  several  yet  few  exceptions  to  the  general  rule,  of  fixed  oils  being  obtained 
from  seeds  alone.  The  olive  grows  freely  in  the  south  of  Europe  ; and,  although 
it  does  occasionally  bear  fruit  in  this  country,  the  crops  would  be  too  scanty  and 
uncertain  to  aliow  an  extensive  cultivation.  Our  chief  supplies  of  olive-oil  are 
derived  from  Italy',  especially  from  Florence  and  Lucca,  but  that  from  Provence 
is  of  a superior  quality'.  In  Spain  and  Italy'  this  oil  supersedes  the  use  of  butter, 
hence  its  consumption  in  those  countries  is  far  greater  than  amongst  us,  our 
annual  imports  averaging  only  a little  more  than  two  million  gallons. 

(4655.)  Besides  the  oil,  the  unripe  fruit  of  the  olive  is  pickled  and  eaten  on  the 
Continent  to  provoke  an  appetite ; here  olives  are  generally  taken  after  dinner, 
in  order  to  remove  the  taste  of  the  viands  or  dessert  from  the  mouth,  so  that  the 
flavor  of  the  wine  may  be  the  more  enjoyed. 

(46a6.)  The  wood  of  the  olive  is  beautifully  veined,  has  an  agreeable  smell,  and 
takes  a fine  polish;  it  is  therefore  much  esteemed  for  cabinet  and  ornamental 
work.  4 he  bark  ol  the  olive  is  bitter,  and  has  been  recommended  as  a febrifuge. 
A resinous  exudation  is  iound  on  the  old  wild  olives,  which  has  been  used  as  an 
astringent ; it  contains  a peculiar  proximate  principle  called  Olivine. 

(4657.)  Olea  fragrans  (the  Osmanthus  ol  Loureiro,)  has  very  sweet-smelling 
leaves  and  flowers.  It  is  called  Lan-hoa  by'  the  Chinese,  who  use  the  foliage  and 
blossoms  to  perfume  their  teas,  and  at  the  same  time  to  increase  their  bulk. 

(4656.)  II  the  oak  is  the  noblest,  the  ash  is  the  most  elegant  of  our  native 
trees;  if  the  one  is  the  king,  the  other  is  the  queen  of  our  forests.  Its  graceful 
port  and  the  light  airiness  of  its  foliage  are  proverbial;  and  well  was  it  termed 
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by  Virgil  “ Pulcherrima  sylvis.”  The.  ash  is  not  only  beautiful  but  useful ; it 
yields  a valuable  timber,  much  in  request  by  wheelwrights,  and  for  the  manufac- 
ture of  instruments  for  husbandry.  Its  bark  is  bitter,  and  has  been  used  as  a 
febrifuge  ; and  its  leaves,  which  have  a similar  flavor,  have  been  frequently  em- 
ployed to  adulterate  tea.  Willich  indeed  says  that,  as  a tonic,  they  are  superior 
to  the  China  drug.  They  are  also  said  to  be  decidedly  cathartic,  but  less  so  than 
those  of  senna,  and  to  have  an  unequivocal  action  on  the  kidnies.  Pliny  tells  us 
that  the  ash  is  obnoxious  to  serpents,  and  branches  are  often  hung  about  chil- 
dren’s beds  to  keep  off  the  gnats. 

(4659.)  Ornus  Europ<za  is  the  manna-ash,  generically  distinguished  from  Fraxi- 
nus  by  its  tetrapetalous  corolla.  This  and  other  species,  such  as  O.  rotundfolia, 
floribunda,  &c.  yield  that  peculiar  saccharine  cathartic  known  in  medicine  under 
the  name  of  manna.  The  saccharine  matter  it  contains  is  essentially  different 
from  common  sugar,  for  it  will  not  ferment  with  water  and  yeast ; hence  it  is 
considered  a peculiar  principle,  and  called  Mannite.  Manna  is  chiefly  brought 
to  us  from  Calabria,  where  the  trees  are  common  and  the  exudations  abundant. 
A similar  substance  is  said  to  be  secreted  by  some  species  of  ash,  which  may 
account  for  the  purgative  powers  of  their  leaves. 

(4660.)  Primulaceje.  The  Primrose  type  includes  herbaceous,  shrubby,  and 
arborescent  plants,  with  often  round,  rarely  tetragonal  stems;  alternate,  (seldom 
opposite  or  whorled,)  simple  leaves  without  stipules. 

The  inflorescence  is  terminal  or  axillary,  solitary  or  sociate,  racemose,  panicu- 
late or  sertulate,  not  capitate  or  densely  aggregate,  and  the  flowers  are  for  the 
most  part  regular  and  united,  seldom  polygamous. 

The  calyx  is  free,  herbaceous,  persistent,  synsepalous,  5-  (rarely  4-6-7)  cleft, 
and  the  lobes  imbricate  in  aestivation.  The  torus  not  dilated.  The  corolla  is 
bypogynous,  deciduous  or  marcescent,  synpetalous,  (the  segments  rarely  discrete, 
and  when  so,  with  broad  ungues,)  the  lobes  equal  in  number  to  the  segment  of 
the  calyx,  and  alternate  with  them,  the  stamina  epipetalous,  or  (when  the  corolla 
is  absent,  as  in  Glaux,)  bypogynous,  equal  in  number  to  the  lobes  of  the  calyx  or 
corolla,  opposite  in  the  latter,  alternate  with  the  former.  The  filaments  are  free  or 
monadelphous,  sometimes  wanting,  and  sometimes  with  a series  of  barren  ones 
alternating  with  those  that  are  fertile.  The  anthers  are  innate,  mostly  erect, 
sometimes  incumbent,  2-celled,  with  parallel  continuous  locules,  and  dehiscent 
lengthwise  by  chinks.  The  germen  is  regular,  unilocular,  with  a free  central 
placentiferous  column,  which  is  sometimes  shortened,  the  ovules  indefinite,  rarely 
definite,  and  peltate,  the  style  1,  sometimes  short,  and  the  stigma  undivided  or 
lobed. 

The  fruit  is  capsular,  the  valves  equal  in  number  to  the  lobes  of  the  calyx,  and 
dehiscent  by  valves,  rarely  circumscissile,  sometimes  fleshy,  and  indehiscent.  The 
seeds  definite  or  indefinite,  sometimes  by  abortion  solitary,  albumen  fleshy  or 
corneous,  of  the  same  shape  as  the  seed,  the  embryo  included,  and  lying  across 
the  hilum. 

(4661.)  Hence,  differentially  considered,  the  Pritnulacece  are  oligandrous 
Primulinte,  the  stamens  more  than  two,  opposite  the  lobes  of  the  corolla,  and 
equal  to  them  in  number,  a 1-celled  fruit,  with  free  central  placentae,  albuminous 
seeds,  and  a transverse  radicle. 

(4662.)  Myrsine  and  Primula  give  their  names  to  two  subtypes,  often  con- 
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sidered  as  separate  orders,  but  which  are  here  associated,  as  their  chief  structural 
difference  lies  in  their  herbaceous  or  arborescent  port ; 

(4663.)  Tbe  Myrsinida.  are  arboreous  or  shrubby  PrimulacetB,  with  indehis- 
cent  fleshy  fruit,  and  the  ovules  immersed  in  a fleshy  placentae  ; 

(4661.)  The  Primulidae  are  herbaceous  ones,  with  the  fruit  capsular,  rarely 
becoming  at  all  fleshy. 

(4665.)  Myrsinida.  Myrsine,  one  of  the  old  Greek  names  of  the  myrtle, 
has  been  given  to  a genus  of  handsome  shrubs  with  myrtle-like  leaves,  but  pos- 
sessed of  no  very  remarkable  properties.  The  Ardisia,  their  immediate  allies,  are 
also  prized  for  the  beauty  of  their  foliage ; and  one  species,  A.  humilis,  the 
Badulam  of  Ceylon,  is  there  made  into  a syrup,  and  taken  to  moderate  the  heat 
and  thirst  of  ardent  fevers.  The  Jacquinim  are  also  very  ornamental  plants;  and 
one  of  them,  J.  armillaris,  so  beautiful,  that  its  twigs  form  favorite  garlands  with 
the  American  females;  but  Theophrasta  Jussi di  is  a humble  prickly-leaved 
shrub,  which,  although  something  curious,  is  little  worthy  tbe  honour  of  bearing 
so  great  a name.  In  St.  Domingo  it  is  called  Coco  by  the  negroes,  and  by  the 
French  colonists  “ Le  petit  coco.’’  Its  seeds  are  eatable,  and  bread  is  made  of 
them. 

(4666.)  In  Masa  or  Boeobotrys  the  calyx  adheres  to  the  germen,  as  it  also  does 
in  Samolus,  of  the  following  type,  by  some  authorities  placed  here,  and  considered, 
with  Mesa,  as  forming  a district  of  the  Myrsinida:,  called  Samolea.  Embesa  is 
also  an  aberrant  genus,  for,  as  in  Ornus,  the  segments  of  its  corolla  are  discrete, 
so  that  its  flowers  are  apopetalous. 

(4667.)  Primulidje.  These  plants,  the  Precise  of  Linneus,  the  heralds  or 


a.  Primula  Eads.  Entire  plant. 

(a)  Calyx  and  pistil. 

(5)  Corolla  opened,  to  shew  stamens  and  pistil, 
(e)  Back  view  of  the  corolla. 

(rf)  Fruit. 

(e)  Longitudinal  section  of  the  same. 


harbingers  of  spring,  are  no  less  prized  and  estimable  for  their  intrinsic  beauty, 
than  endeared  by  their  early  advent.  The  modest  primrose,  cowslip,  and  auricula, 
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are  the  welcome  forerunners  of  the  beautiful  loosestrife,  marsh-violet,  and  pim- 
pernel, the  lovely  cyclamen,  the  Soldanella,  and  the  incomparable  Dodecatheon , 
worthy  indeed  of  its  dedication  to  twelve  divinities. 

(46G8.)  The  properties  of  these  plants  are  insignificant,  nature  having  thus  as 
it  were  secured  some  of  her,  prettiest  flowers  from  rapine,  and  spared  us  kindly 
the  pain  of  destroying  these  most  delicate  specimens  of  her  handiwork.  Swine, 
who  never  look  up  to  the  tree  from  whence  falls  their  food,  nor  lick  the  hand 
that  feeds  them,  are  the  only  animals  which  claim  any  of  the  Precite  for  their  espe- 
cial sustenance.  Ihe  rootstake  of  the  Cyclamen,  which  abounds  in  Sicily,  is 
fleshy  and  very  acrid,  but,  notwithstanding  this,  it  is  the  chief  aliment  of  the  wild 
boars  oi  that  island,  and  hence  its  common  name  of  sow-bread.  It  has  been  used 
medicinally : its  action  is  that  of  a drastic  purgative,  and  formerly  it  was  much 
esteemed  as  an  emmenagogue,  but  whether  its  reputation  was  owing  to  its  actual 
powers,  or  to  its  placentiform  rhizoma,  is  doubtful.  Its  acrid  principle  has  been 
considered  to  be  a body  sui  generis,  and  named  artbanitine. 

(4609.)  Trientalis  Europe  a,  the  winter-green,  is  the  only  British  plant  be- 
longing to  the  Linnean  artificial  class  Heptandria.  It  is  slightly  acrid,  like  most 
of  the  Primulae.  P.  verts,  the  cowslip,  is  also  reputed  to  possess  a mild  narcotic 
power,  and  hence  it  is  used  to  flavor  and  heighten  the  intoxicating  effects  of  fer- 
mented liquors,  cowslip  wine  being  a favorite  provincial  drink.  And  Dodecatheon, 
notwithstanding  its  beauty,  is  as  devoid  of  power  as  the  dozen  demigods  to  whom 
it  has  been  devoted. 

(4670.)  Samolus,  one  species  of  which,  S.  Valerandi,  was  formerly  used  in  the 
mystic  ceremonies  of  the  Druids,  and  has  since  been  considered  a specific  in  all 
diseases  affecting  swine,  is  a doubtful  citizen  of  this  group;  not  only  is  its  germen, 
half-inferior,  but  it  has  barren  filaments,  alternating  with  the  fertile  ones,  as  in 
the  Myrsinidte,  with  which  by  Bartling  it  is  associated.  Glaux maritima,  the  black 
salt-wort,  is  in  a similar  predicament.  Glaux  is  usually  classed  with  the 
Primulidte,  but  it  has  been  removed  by  Don  to  the  Plantaginacea;  it  evidently 
forms  the  connecting  link  between  these  two  contiguous  series.  It  is  chiefly  re- 
markable for  its  apetalous  flowers,  the  abortion  of  the  corolla  being  very  rare 
among  synpetalous  plants;  and  the  few  instances  in  which  it  occurs  are  found  in 
the  present  section,  Glaux  being  one,  and  Fraxinus  the  other;  and,  with  regard 
to  this  latter,  it  is  curious  to  observe,  that,  previous  to  the  petals  becoming  altoge- 
ther abortive,  the  corolla  is  changed,  as  in  Omits,  from  a synpetalous  to  an  npo- 
petalous  condition,  a state  in  which,  us  will  be  evident  on  reference  to  the 
Rosales,  the  corolla  is  much  more  frequently  aborted.  This  separation  would 
therefore  seem  to  he  a retrogression,  a preparatory  step  to  a further  degradation ; 
and,  if  so,  it  would  appear  to  support  the  belief  that  this  series  should  conclude 
the  linear  arrangement  of  the  dicblamydeous  Exogencc,  and  that  in  all  such  suc- 
cessive schemes  the  apopetalous  Rosales  should  come  between  the  apetalous 
Querneales  and  synpetalous  Syringales. 


PL  ANT  AG  IN  At. 

(4671.)  This,  the  last  section  of  the  suborder  Primu/oste,  comprehends  three 
types,  which,  from  their  normal  genera,  P/antago,  Anneria,  and  Globutaria, 
are  called  the  Plantaginacete,  Armeriacece,  and  Globulariacete.  This  series  is  in- 
timately connected  wilh  the  Primulince  through  Glaux,  and  not  less  closely  re- 
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lated  to  the  aggregate  Rubiacince  and  Aster  in  at  by  their  mode  of  inflorescence  ; 
thus  approximating,  as  in  other  orders,  the  two  extremities  of  the  series. 

(1672.)  Collectively  considered,  the  Plantaginte  are  herbaceous  or  suffrutes- 
cent  Primulose,  with  non-luctescent  juices,  opposite  or  crowded,  rarely  alter- 
nate, simple,  and  exstipulate  leaves;  aggregate,  often  densely  spicate  or  panicu- 
late inflorescence,  the  calyx  persistent,  the  germen  free  and  1 -celled,  the  seeds 
albuminous,  and  the  embryo  straight  and  axile. 

(4673.)  Plantaginacea:.  Plantago  and  Littorella,  which  together  form  this 
small  type,  are  herbaceous  plants,  with  in  general  abortive  axes,  hence  mostly 
without  stems,  and  sometimes  with  premorse  roots ; the  leaves  usually  radical  and 
crowded ; when  the  stem  is  developed,  opposite  or  alternate ; simple,  flat,  and 
ribbed  or  taper,  and  fleshy,  exstipulate  and  marcescent,  and  the  hairs  simple  and 
articulated. 

In  the  Plantagines  the  inflorescence  is  spicate  or  glomate,  in  Littorella  soli- 
tary ; the  peduncles  long  and  scapiform,  and  the  flowers  regular  and  united,  sel- 
dom separate,  sessile,  and  furnished  with  bracteolae,  scarious  at  the  edges,  and 
persistent. 

The  calyx  is  free,  4-parted,  persistent,  the  segments  slightly  unequal,  scarious 
at  their  edges,  and  imbricate  in  aestivation  ; the  corolla  hypogynous,  synpetalous, 
persistent,  with  a 4-parted  regular  limb,  the  lobes  alternate  with  the  segments  of 
the  calyx,  and  imbricate  in  aestivation.  (In  the  stamineous  flowers  the  corolla 
is  tubular,  in  the  pistilline  ones  urceolate,  with  an  obsolete  limb ; and  in  these 
latter  3 bracteae  supply  the  place  of  a calyx.)  The  disk  is  absent;  the  stamens 
definite  (4),  equal  in  number  to  the  lobes  of  the  corolla,  and  hypogynous,  or  ex- 
serted  from  its  tube  alternate  to  its  segments.  The  filaments  are  long,  extruded, 
capillary,  flaccid,  and  induplicate  in  aestivation  ; the  anthers  are  versatile,  2- 
celled,  the  locules  parallel  and  contiguous,  distinct  at  the  base,  and  dehiscent 
lengthwise  by  chinks  ; the  pollen  roundish  and  smooth ; the  germen  is  free,  ses- 
sile, 1 -celled ; with  a central,  compressed,  2-  (rarely  4-)  winged  placenta,  by 
which  it  is  made  bi-  or-  quadrilocular.  The  ovules  definite  (1-2),  seldom  indefi- 
nite; the  style  1,  terminal,  capillary;  the  stigma  hispid,  undivided,  rarely  bifid. 

The  fruit  is  a pyxidium,  or  a membranous  capsule,  dehiscing  transversely  ; the 
seeds  are  sessile,  peltate,  or  erect,  solitary  or  in  pairs,  seldom  indefinite ; the  testa 
mucilaginous ; the  albumen  fleshy  and  conformable ; the  embryo  cylindrical, 
straight,  and  axile  ; the  radicle  inferior,  and  the  plumula  inconspicuous. 

(4674.)  Hence,  differentially  considered,  the  PlantaginacetB  are  tetrandrous 
Plantagince,  with  a regular  scarious  corolla,  induplicate,  flaccid,  extruded  sta- 
mens, alternating  with  the  lobes  of  the  corolla,  a simple  filiform  style,  a membra- 
nous capsule,  dehiscent  transversely,  and  erect  or  peltate  seeds,  with  fleshy 
albumen. 

(4675.)  The  Plantains  are  in  general  regarded  as  troublesome  weeds:  their 
leaves  are  eaten  by  some  animals,  but  they  contain  very  little  nutriment ; and, 
although  the  growth  of  P.  lanceolalu  was  once  encouraged  as  an  agricultural 
plant,  it  was  found  unprofitable,  and. has  long  since  ceased  to  be  sown.  P.  major 
is  the  way-bred  (not  way-bread),  so  called  from  its  prevalence  on  the  wayside, 
seeming  as  if  bred  on  the  road.  This  plant  has  a peculiar  tendency  to  follow  the 
migrations  of  man,  as  if  domesticated  or  sympathetically  attached  to  the  human 
race.  Thus,  although  not  purposely  conveyed,  it  has  followed  our  colonists  to 
every  part  of  the  world,  and  has  amongst  the  natives  in  some  of  our  settlements 
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been  emphatically  named  “ The  Englishman’s  Foot for,  with  a strange  degree 
of  certainty,  wherever  it  is  found  there  our  countrymen  have  trod.  P.  Coronopus 
has  been  eaten  as  a salad,  but  it  is  too  bitter  and  astringent  to  be  palatable  ; and 
these  properties,  which  are  perhaps  more  subdued  in  it  than  most  of  the  other 
species,  has  recommended  some  of  them  as  expectorants  and  vulneraries.  Strange 
tales  once  were  told  of  their  sanative  powers,  and  of  which  the  boast,  consump- 
tion curable  by  plantain,  may  serve  to  exemplify  the  style.  The  leaves  and  roots 
of  P.  media , Holostea,  <fec.  have  been  used  in  decoction  as  astringent  lotions  ; and 
the  seeds  of  P.  Psyllium,  arenaria,  and  Cynops,  which  are  peculiarly  mucilagi- 
nous, have  been  made  into  demulcent  drinks,  and  form  a good  substitute  for 
linseed  and  marsh- mallows.  The  seeds  of  the  other  common  species  are  a favorite 
food  with  small  birds. 

The  besom  plantain  is  a curious  variety  of  P.  major,  in  which  the  bracteolae 
become  inordinately  developed  and  imbricate ; and  the  rose-plantain  is  another 
variety,  in  which  they  become  whorled  at  the  end  of  the  scape,  and  expand  so  as 
to  resemble  a rose. 

(4676.)  Armeriacea:.  The  Thrift  (Armeria),  and  the  Lead-wort  (Plum- 
bago), with  their  allies,  are  herbaceous  plants,  with  shortened  stems,  or  suffru- 
tescent,  rarely  shrubs.  Their  leaves  are  alternate  or  clustered,  simple,  somewhat 
sheathing  at  the  base,  but  exstipulate,  and  marcescent. 

The  inflorescence  is  aggregate,  glomerulate,  subcapitulate  or  spicate,  seldom 
paniculate  ; the  peduncles  often  scapiform ; the  flowers  regular  and  united,  and 
furnished  with  3 bracteolae,  which  are  frequently  scarious. 

The  calyx  is  free,  tubular,  and  persistent,  scarious  or  coloured ; equal,  5-plaited 
and  5-toothed;  the  torus  is  undeveloped  ; the  corolla  syn-  or  apo-petalous,  hypo- 
gynous,  equal,  with  a 5-parted  limb,  the  lobes  1 -nerved,  and  the  tube  5- 
angled,  or  the  petals  5,  and  discrete  ; the  aestivation  is  contorted ; the  stamina  are 
definite,  opposite  the  petals  or  lobes  of  the  corolla,  hypogynous  in  the  synpetalous 
species,  epipetalous  in  the  others.  The  filaments  are  straight  in  aestivation  ; the 
anthers  2-celled,  with  parallel  contiguous  locules,  distinct  below,  and  dehiscent 
lengthwise  by  chinks.  The  pollen  is  round  or  oval,  and  covered  with  mucilage  ; 
the  germen  is  free,  sessile,  1-ovuled,  the  ovule  pendulous  from  a lengthened  po- 
dosperm  arising  from  the  bottom  of  the  ovary ; the  styles  5 (seldom  4 or  3),  dis- 
tinct, seldom  connate ; and  the  stigmata  equal  to  them  in  number. 

The  fruit  is  membranaceous,  utricular,  irregular,  dehiscent,  or  scarcely  open- 
ing ; the  seed  solitary  and  inverted,  with  a simple  [ covering,  not  mucilaginous  ; 
the  albumen  farinaceous,  the  embryo  straight  and  axile,  and  the  radicle  superior. 

(4677.)  Hence,  selecting  the  chief  differential  characters,  the  Armeriacee  are 
syn-  or  apo-petalous  Plantagince,  with  regular  flowers,  the  stamens  straight  in 
aestivation,  the  calyx  5-plicate ; a utricular,  scarcely  dehiscent  fruit,  and  solitary 
seeds,  pendulous  from  a lengthened  basal  podosperm,  and  mealy  albumen. 

(4678.)  The  diversity  found  amongst  the  genera  as  to  the  union  or  discretion 
of  the  petals  and  styles,  has  caused  two  subtypes  to  be  instituted,  and  their  differ- 
ence in  properties  would  appear  to  sanction  the  proposed  segregation.  These, 
from  Plumbago  and  Statice,  are  called  the  Plumbaginidm  and  Staticidie. 

(4679.)  In  the  Plumbaginida  the  corolla  is  synpetalous,  the  styles  connate, 
and  the  fruit  subcapsular ; 

(4680.)  While  in  the  Staticidie  the  corolla  is  pentapetalous,  the  styles  distinct, 
und  the  fruit  irregularly  dehiscent  from  its  base. 
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(-4681.)  Plvmbaginidje.  The  different  species  of  Plumbago  are  remarkable 
for  the  acridity  of  their  juices.  One  was  used  in  ancient  times  as  a stimulating 
application  to  remove  opacity  of  the  cornea,  which  disease  was  then  called  Pluin- 

c 


Plumbago  cyanea. 

c.  Cutting,  to  shew  leaves  and  inflorescence. 

(a)  ^Estivation  of  the  corolla. 

(b)  Calyx  and  pistil,  the  corolla  being  re- 
moved. 

(c)  Pistil  and  stamens. 

(d)  Section  of  an  ovary,  to  shew  the  ovule 
pendulous  from  the  elongated  podosperm,  which 
arises  from  the  bottom  of  the  ovary. 

(e)  The  seed. 

(/)  Transverse  section. 

(g)  Longitudinal  ditto,  to  shew  the  embryo. 


bum,  and  hence  the  present  generic  name.  P.  Europtea,  like  other  acrid  plants, 
has  been  used  to  relieve  toothach  ; and  by  the  French  it  is  called  dentelaire, 
or  toothwort.  In  decoction  it  has  also  been  recommended  as  a stimulating  wash 
to  old  and  sluggish  ulcers,  and  as  a kind  of  potential  cautery  to  cancers ; but 
Sauvage  de  la  Croix  says,  that  a young  woman,  who  had  it  applied,  affirmed  that 
the  pain  it  occasioned  was  intolerable,  and  that  she  felt  as  if  being  “ flayed 
alive.”  It  is  said  to  be  a certain  cure  for  the  mange  in  dogs  and  horses,  and,  like 
the  ranunculi,  is  sometimes  used  by  beggars  to  ulcerate  their  skin.  Plumbago 
rosea,  the  blister-root  of  Rumphius,  as  well  as  the  bruised  bark  and  root  of  P. 
Zeylanica  and  scundens,  will  raise  vesications  like  cantharides ; the  latter,  on 
account  of  its  acridity,  is  called  the  Devil’s  wort  in  St.  Domingo.  P.  Europea, 
administered  internally  in  small  doses,  is  said  to  be  as  effectual  an  emetic  as 
ipecacuan. 

(4682.)  Staticid.*.  The  thrift  ( Armeria ),  and  sea-lavender  ( Statice ),  are, 
like  the  Plumbugines,  very  ornamental  plants ; but  they  differ  greatly  from  them 
in  their  properties.  They  are  bitter,  tonic,  and  astringent ; and  several  have  been 
found  very  serviceable  medicines  in  diarrhoea  and  dysentery.  Statice  Caroliniania 
is  said  to  be  one  of  the  most  powerful  astringents  known.  The  root  is  the  part 
employed,  and  in  America  it  is  much  esteemed. 

(4683.)  Globulariacea:.  The  Globularie,  which  form  this  type,  are  low 
shrubs,  undershrubs,  or  perennial  herbaceous  plants,  with  roundish  non-articu- 
lated  branches,  simple,  entire,  marcescent  leaves,  alternate  or  crowded,  exstipulate, 
and  nigrescent. 
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1 he  inflorescence  is  terminal  or  axillary,  capitulate,  the  receptacle  being 
convex,  pedunculate,  paleaceous,  and  girded  by  a polypbyllous  abbreviated  invo- 
lucrum.  The  flowers  are  irregular,  seldom  regular,  and  united. 

The  calyx  is  free,  persistent,  herbaceous,  synsepalous,  and  bilabiate,  the  upper 
lip  being  trifid,  the  lower  bifid  ; seldom  regular,  with  a 5-cleft  limb.  The  corolla 
is  hypogynous,  synpetalous,  tubulose  with  an  unequal  limb,  two-lipped,  rarely 
unilabiate,  the  upper  lip  the  smallest,  bipartite  or  obsolete,  the  lower  trifid  and 
elongated;  seldom  regular.  The  torus  is  obsolete.  The  stamens  4,  exserted 
from  the  upper  part  of  the  tube  of  the  corolla,  and  alternate  with  its  lobes,  the 
axial  or  upper  stamen  being  wanting,  and  (he  others  somewhat  didynamous.  The 
filaments  are  free,  capillary,  and  incurved  in  aestivation.  The  anthers  reniform 
and  versatile,  2-celled,  the  cells  confluent  into  1,  and  dehiscent  lengthwise  by 
chinks.  The  germen  is  free,  1-celled,  with  a solitary  ovule,  pendulous  from  an 
elongated  podosperm.  The  style  1 and  terminal,  and  the  stigma  simple  or 
emarginate. 

The  fruit  is  utricular,  small,  and  indehiscent;  surmounted  by  the  persistent 
style,  and  invested  by  the  calyx.  The  seed  solitary  and  pendulous,  the  albumen 
fleshy,  the  embryo  straight  and  axile,  the  radicle  superior,  and  about  the  length 
of  the  cotyledons,  which  are  ovate. 

(4684.)  Hence,  differentially  considered,  the  G lobular iacece  are  capitate  Plan- 
taginm,  with  mostly  irregular  flowers;  the  stamens  alternating  with  the  lobes  of 
the  corolla,  and  often  didynamous;  the  fruit  superior,  1-celled,  indehiscent,  and 
monospermous ; and  the  seed  pendulous,  with  fleshy  albumen. 

(4685.)  The  Globularuz  are  reputed  to  possess  bitter  and  cathartic  powers,  but 
are  destitute  of  any  especial  acridity;  although  one  species,  G.  Alypum,  has 
been  supposed  to  be  the  aXvnov  of  Dioscorides,  and  hence  described  in  the  works 
of  Lobel,  Bauhin,  and  the  older  botanists,  under  the  formidable  title  of  “ Herha 
vel  Frutex  terribilis.”  The  Alypum  of  the  ancients  was  probably  a species  of 
Euphorbia,  for  it  is  described  as  having  very  caustic  juices,  and  their  plant  might 
merit  the  epithet  terrible,  but  the  one  in  question  is  no  more  to  be  dreaded  than 
any  other  drastic  cathartic.  G.  nudicaulis  is  also  purgative ; and  G.  vulgaris, 
which  participates  in  the  properties  of  both  the  preceding,  is  said  by  Lemery  to 
have  been  employed  as  a resolvent  and  vulnerary. 

(4686.)  The  Globnlarice.  differ  so  little  from  the  Dipsaceoe  in  their  general 
structure,  that,  were  it  not  for  their  free  superior  germen,  they  might  be  associated 
immediately  with  them ; and  even  as  it  is,  considering  that  the  germen  in  Bip- 
saceic  is  sometimes  scarcely  inferior,  and  the  peculiar  circumstance  of  the  ovarium 
being  occasionally  free,  although  the  calyx  is  superior,  it  seems  to  be  a debateable 
point  as  to  whether  they  might  not  with  propriety  be  admitted  as  a subtype.  At 
all  events,  they  shew  the  close  connexion  which  exists  between  these  types,  and 
become  another  evident  link  in  that  beautiful  chain  of  affinities  which  pervades 
the  whole  vegetable  kingdom,  associating  and  assimilating  the  most  distant,  and 
apparently  the  most  discordant  parts. 

(4687.)  The  demonstration  of  the  types  and  sections  in  which  the  genera 
comprehended  in  the  order  Syringales  have  been  distributed  and  arranged  being 
now  concluded,  it  only  remains  to  add  the  usual  tabulur  conspectus  of  the  whole. 
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Order.  Suborders.  Sections. 

r r 

Plantaoin.e 
(4672.) 


PuiMULiNst 

(4637.) 


Gentianin/b 

(4585.) 


SYR1NGALES 

(4107.) 


SOLANINiB 

(4431.) 


Menthin® 

(4369.) 


C Styracin.e 
(4341.) 


Ericinje 

(4305.) 


V.  CAMPANULlNiB 

(4283.) 


Astertn^e  f 
(4202-3.)  ^ 

Valerinjb. 

(4186.) 


Types. 

Globulariacete  (4683-4.) 
Armeriacece  (4676-7.) 
Plantaginacecc  (4673-4.) 
Primulaceee  (4660-1.) 


Oleaceee  (4638-9.) 


I'*  Loganiacece  (4631-2.) 
Strychnacei c (4596-7.) 


I 


Gentianacece  (4586-7.) 


I 


Boraginacete  (4565-6.) 

Hydrolencea  (4562-3.) 
Convolvulacecc  (4545-6.) 
Polemoniacece  (4537-8.) 

Solanaceee  (4475-6.) 

. Scrophulariacece  (4551-2.) 

Utriculariacece  (4446-7.) 

Menthaceee 

or 

Labiates  (4415-6.) 

Verbenacece  (4400-1.) 

Bigtioniacece  (4395-6.) 
Acanthacecs  (4384-5.) 
OrobanchaceeB  (4378-9.) 
Gesneriacece  (4371-2.) 

Ebe.nacecs  (4359-60.) 

£ Sapotacece  (4354-5.) 
w Belvisiaceee  (4350-1.) 

L Styracecs  (4342-3.) 

Epacridacea  (4333-4.) 

Ericaceee  (4313-4.) 

Vacciniacfee  (4307.) 
CampanulacecB  (4295-6.) 

Stylidiacece  (4292-3.) 

a 

Goodeniacece  (4284-5.) 


Sub-types  and  districts. 

r Staticidae  (4680.) 

1 Plumbaginidae  (4679.) 

i Primulidae  (4664.) 
i Myrsiuidee  (4663.) 
Fraxinidae  (4643.) 
Ligustreae  (4648.) 

/ Fraxiueae  (4647.) 

\ Syringeae  (4646.) 

W Jasminidae  (4642.) 
Columellidoe  (4641.) 

. Lognnidae  (4634.) 
j Potalidre  (4633.) 

4 Stapelidae  (4601.) 

t Apocynidae  (4600.) 
Spigelidae  (4591.) 
Gentiauidae  (4590.) 
Menyanthidae  (4589.) 
Boragiuidae  (4570.) 

C Heliotropidae  (4569.) 

J Heliotropieae  (4575.) 

\ Ehretieae  (4574.) 
f Cordieae  (4573.) 

Hydrophyllidae  (4568.) 

( Cuscutidae  (4549.) 

I Convolvulidoe  (4548.) 

e Cestridae  (4481.) 

5 Solauidae  (4480.) 

1 Nolauidoe  (4479.) 

^ Verbascidae  (4478.) 
f Scropliularidae  (4454.) 
t Rhinanthidae  (4454.) 


I 


Ocymidae  (4419.) 
Prasidae  (4419.) 
Nepetidae  (4419.) 
Mouardidae  (4419.) 
Ajugidae  (4419.) 
Satuvidae  (4419.) 
Menthidae  (4419.) 
i Verbenidae  (4405.) 

\ Myoporidae  (4404.) 

C Selaginidai  (4403.) 

C Sesamidae  (4389.) 

< Cyrtandridae  (4388.) 
t Acanthidae  (4387.) 

1 Bessleridae  (4374.) 

I Gesneridae  (4375.) 


Epacridae  (4337.) 
Styplielidae  (4336.) 
Ericidae  (4317.) 
Ericeae  (4321.) 
Rhodoreae  (4320.) 
Pyrolidae  (4316.) 


f Lobelidae  (4298.) 

1 Carapanulidae  (4299.) 

( Goodenovidae  (4289.) 
< Scaevolidae  (4288.) 

£ Bruuonidae  (4287.) 


ASTERIAN.E 

(4208.) 

Calycerian# 

(4207.) 


C/cAoracet»(4221.) 

) Mutisiacece  or  Lnbiatiflorep  (4222-65.) 
i Cynaracrte  or  Cytiarocrphalce  (4220.) 
v.  Asteracecc  or  Corymbiferce  (4219.) 
Calyceraceee  (4210*11.) 
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Rubiacin^s 

(4114.) 


[ Bipsacecc  ( 4191-2.) 

Valerianacea  (4187-8.) 

' Rubiaceac  (4178-9.) 
Cinchonacecc  (4125-6.) 

Mono-di-spernue. 

(4128.) 


Polyspfirmt*- 

(4128.) 


Caprifoliacem  (4115-6.) 


J 


5 Scabiosidae  (4195. 
* Morinidae  (4194 


/"Opercularidae  (4175.) 

I Authosperraidae  (4173.) 

< Spennacocidre  (4169.) 

I Coffeidae  (4160.) 

I Pcedcridae  (4157.) 

, Guettardidae  (4154.) 
LCordieridae  (4153.) 

* * 

/-  Haraelidae  (4151.) 

\ Ieertidae  (4150.) 

< Hedyotidaj  (4147.) 

J Gardenidae  (4143.) 
v.  Cinchonidre  (4130.) 

< Sambucidae  (4118.) 

( Loniceridro  (4119.) 


COMPOSITE. 
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GEOGRAPHICAL  DISTRIBUTION  OF  THE  ROSARES. 

(4088.)  The  Rosares  form  as  it  were  the  especial  vegetation  of  the  present 
epoch.  Whatever  may  have  been  their  relative  proportions  to  the  other  tribes  in 
different  and  distant  eras,  they  constitute  more  than  two-thirds  of  the  now  ex- 
isting Flora.  Their  geographical  range  is  therefore,  as  might  have  been  ex- 
pected, if  not  absolutely  more  extended  than  that  of  some  of  the  foregoing  classes, 
more  general,  and  their  distribution  much  more  abundant,  not  only  as  compared 
with  either  of  the  others  singly,  but  more  so  than  the  whole  combined.  The 
Rosares  constitute,  in  fact,  the  Flora  of  our  times:  other  plants,  such  as  the 
Ferns  and  the  Zamias,  with  the  southern  Pines,  may  have  predominated  in 
former  ages;  and,  from  the  proportion  in  which  their  fossil  remains  are  found,  it 
is  not  improbable  that  they  did  so.  Others,  such  as  the  Selanthi,  may  increase 
their  ratio  hereafter ; but,  however  this  may  be,  certain  it  is,  that  these  are  the 
prevailing  plants  of  this  our  day.  For,  although  some  of  the  preceding  groups,  as 
the  Grasses  and  the  Fungi , perhaps  may  equal  them  in  the  number  of  existing 
individuals,  they  are  beyond  comparison  their  inferiors  in  the  numerical  amount 
of  forms  specifically  distinct.  The  Rosares  quadruple  the  Gramina  and  Palmares 
combined  ; they  count  above  fourfold  the  sum  of  all  the  agamic  tribes,  that  is, 
the  Fungi  and  Alga,  with  the  Lichens,  put  together;  they  are  about  nineteen 
times  as  many  as  the  Ferns,  in  their  most  comprehensive  scope ; upwards  of 
twenty  times  as  numerous  as  the  Mosses  ; they  are  considerably  more  than  200 
times  as  many  as  the  Pinares ; and,  as  to  the  remaining  class,  its  numbers  are  so 
comparatively  insignificant,  that  a proportional  estimate  would  seem  almost  ridi- 
culous. Such  being  the  case,  the  local  as  well  as  the  general  distribution  of  the 
Rosares,  that  is,  their  stations  and  habitations,  or  topographical  range,  as  well  as 
their  regional  distribution,  or  prevalence  in  certain  zones,  and  absence  from  certain 
districts  ; and  furthermore,  their  statistical  distribution,  or  the  abundance  in  which 
they  can  be  produced,  and  the  ratio  they  bear  to  the  other  classes  of  plants  in 
different  climates,  will  comprehend  a multitude  of  particulars,  a host  of  curious 
facts  connected  with  the  soil  and  climate,  and  the  meteorological  condition  of  the 
various  parts  of  the  globe ; facts,  not  only  valuable  to  science,  but  subservient  to 
the  arts,  and  hence  of  importance  to  all  men,  whether  they  chiefly  regard  the 
comfort  of  their  bodies  or  the  culture  of  their  minds : for  upon  such,  still  too  often 
unobserved  foundations,  not  only  the  manners  and  customs,  but  the  habits  of 
idleness  or  industry,  the  commercial  pursuits,  and  not  unfrequently  the  political 
rank  of  nations,  in  a great  measure  depend. 

(4689.)  The  topographical  distribution,  as  afTording  the  elements  of  the  more 
general  views,  as  yielding  the  materials  of  the  regional  and  statistical  accounts, 
must  of  course  be  the  first  described,  the  special  stations  and  habitations  of  the 
types  in  each  order  being  separately  considered  ; and  then  an  estimate  attempted  of 
the  general  distribution  of  the  whole. 

QTTEXtnrEAX.ES. 

(4690.)  Quercin.e.  The  Cusuarinacece,  with  which  this  order  opens,  and  by 
which  it  is  connected  with  the  Equisetacete  of  the  Ferns,  as  well  as  to  the 
Taxacem  of  the  Pinares  through  Ephedra,  (§  1450,)  are,  like  the  Ephedne,  in 
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general,  inhabitants  of  cold  and  temperate  regions  ; they  are,  however,  only  found 
in  the  southern  hemisphere,  their  immediate  associates,  the  Myricace<e,  repre- 
senting them  in  similar  climates  of  the  northern,  to  which  however  these  latter  are 
not  confined,  as  they  occur  almost  equally  in  parallel  latitudes  on  both  sides  of 
the  equator. 

(4091.)  The  Salicacex,  or  willows,  have  the  most  northern  range  of  any  of 
the  arboreous  rosares.  Salix  livitlct  occurs  in  Lapland,  S.  herbacea  in  Iceland, 
S.  po/aris  in  Spitzbergen,  and  the  north  of  Norway  ; and  specimens  of  S.  arctica 
were  brought  by  Parry  and  his  adventurous  companions  from  the  per-arctic  re- 
gions, as  the  only  representative  there  existing  of  the  forest  monarcbs  of  more 
temperate  climes,  but  still  a tree,  although  attaining  to  the  height  of  two  or 
three  inches  only.  The  willows  and  poplars  are,  however,  more  prevalent  in  the 
temperate  zones ; and  a few  extend  even  towards  the  tropics,  some  being  found 
in  Greece,  Egypt,  Barbary,  and  even  in  Senegal,  as  well  as  in  Mexico  and  Peru. 

(4092.)  The.  Betulacea:  are  also  the  plants  of  cold  and  temperate  regions,  but 
less  extensive  in  their  range  than  the  Salicacetz,  either  towards  the  equator  or  the 
poles : three  species  are  found  in  Nepal,  and  one,  Betula  antarctica,  in  the  island 
of  Cbiloe;  but  the  majority  are  natives  of  the  colder  parts  of  the  temperate  zones 
of  America,  Europe,  and  Asia,  especially  of  Lapland  and  Siberia,  where  vast 
forests  are  found,  and  where  the  afflictive  birch,  cursed  by  unlettered  youth, 
supplies  most  of  the  necessities  of  man,  and,  as  the  beech  in  the  silver  age, 

“ Sellas,  armaria,  lectos 
Et  mensas  dabat  et  lances  et  pocula 

and  hence  there,  like  the  olive-branch  in  more  temperate  climes,  a birchen  rod 
might  be,  not  improperly,  esteemed  a symbol  of  amity  and  love. 

(4693.)  The  Corylacece , including  the  oak,  chesnut,  beech,  hazle,  &c.  are  in- 
habitants of  the  temperate  regions,  both  in  the  eastern  and  western  hemispheres ; 
less  northern  in  their  range,  however,  than  either  of  the  preceding  types,  and 
likewise  less  tolerant  of  heat ; for,  although  common  in  the  Levant,  in  the 
southern  parts  of  Europe,  and  in  the  northern  ones  of  Asia,  they  either  desert  the 
plains,  and  fly  for  refuge  to  the  more  moderate  heat  of  the  mountains,  or  de- 
generate in  size,  the  oaks  often  becoming  as  it  were  bushes  or  dwarfish  shrubs. 
These  plants,  although  common  in  parallel  latitudes  of  the  Old  and  the  New 
Worlds,  are  denizens  chiefly  of  the  northern  hemisphere,  being  very  rare  in 
Paraguay  and  Chili,  and  unknown  at  the  Cape  of  Good  Hope. 

(4694.)  The  Juglandacece,  which  might  with  some  shew  of  reason  be  called 
resinilerous  Corylacete,  are,  like  them,  the  most  prevalent  in  temperate  latitudes. 
It  is  in  North  America  that  the  hickories  and  walnuts  are  chiefly  found,  but 
some  are  natives  of  the  more  southern  states,  as  Carolina  and  Georgia;  while 
others  are  found  in  Greece,  Persia,  different  parts  of  Asia  Minor,  and  one  in 
St.  Domingo. 

(469.5.)  Hence  it  would  appear  that,  as  a general  rule,  the  Quercine  are  most 
prevalent  in  the  frigid  zone,  or  in  the  colder  parts  of  the  temperate  regions  ; and 
although  they  have  continual  tendencies  towards  the  tropics,  those  which  are 
natives  of  warm  latitudes  are  comparatively  few  in  number. 

(4696.)  Ulminjb.  The  elms  are  plants  of  the  north  temperate  regions,  but 
the  genus  Celtis  extends  from  the  northern  parts  of  America  to  the  tropics,  being 
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found,  however,  most  abundantly  towards  the  line,  as  in  New  Spain  and  in  Brazil. 
Their  allies,  the  C/iailletiacete and  AquUariacea,  are  also  tropical  plants  ; but  their 
number  is  so  small,  that  their  distribution  might  be  expected  to  be  very  local. 

(4607.)  Urticinas.  The  Vrticacee,  which  form  the  normal  type  of  the  present 
section,  have  a very  wide  geographical  range,  the  nettles,  or  some  of  their  repre- 
sentatives, being  met  with  in  almost  every  country  from  the  tropics  to  the  poles. 
Their  stations  are  also  no  less  varied  than  their  habitations,  for  some  are  found 
on  hills,  others  in  the  plains;  some  retire  to  the  dampest  and  shadiest  coverts  of 
the  woods,  while  others  delight  in  warm  and  open,  yet  protected  vales;  some  will 
flourish  only  in  rich  and  deep  alluvial  soil,  while  others  cover  rocks  and  walls, 
and  are  only  found  in  such  barren  and  food-denying  spots.  The  Lacistemte  in- 
habit the  vast  forests  of  equinoctial  America;  the  hemp  and  the  hop  extend  from 
Bengal  to  Russia;  and  the  Uriicce  and  Parietarice  are  found  everywhere. 

(4698.)  The  sectional  associates  of  the.  Urticacete,  if  not  much  more  restricted, 
are  more  definite  in  their  distribution.  The  Stilaginaceiz  are  East  Indian  plants  ; 
and  of  the  Platanacece,  the  Antiarulce  are  natives  of  Java  ; the  Artocarpida,  for 
the  most  part  of  tropical  latitudes,  particularly  of  China,  Persia,  and  the  peninsula 
of  Hindustan  ; some  extend  toAustralia  on  the  one  side,  and  to  the  southern  parts 
of  Europe  on  the  other;  where  the  figs  and  mulberries  meet  the  Platanida, 
which  abound  in  the  Levant  and  on  the  Mediterranean  shores.  In  the  western 
hemisphere  a similar  distribution  of  the  Artocarpida.  and  Platini  dot  occurs,  for 
they  are  present,  by  some  of  their  species,  from  Brazil  to  Canada. 

(4699.)  The  Datiscacete,  although  very  few  in  numbers,  are  scattered,  like  the 
Urticacee,  all  over  the  world.  They  occur  both  in  India  and  Siberia,  and  in  pa- 
rallel latitudes  in  North  America.  The  Monimiacece,  equally  insignificant  in 
number,  are  confined  to  the  Southern  hemisphere,  the  Amboridce  being  all  natives 
of  South  America,  and  the  Atherospermid<z  of  the  same  continent,  and  of  New 
Holland. 

(4700.)  Hence,  collectively  considered,  the  Urticinte  are  wanderers  over  the 
face  of  the  earth;  evidently  receding  from  the  northern  tendency  of  the  pre- 
ceding sections,  but  not  having  established  an  equinoctial  bias.  They  would,  in 
their  distribution,  appear  to  be  evidently  transitional  from  the  sections  that  pre- 
cede, in  which  the  amentiform  inflorescence  and  the  prefoliate  flowering,  so  well 
adapted  to  the  colder  climates,  is  found,  to  some  of  the  types  of  the  succeeding 
one,  which  afford  those  fragrant  oils  and  incomparable  spices  that  require  an 
equatorial  sun  to  bring  them  to  perfection. 

(4701.)  Laurina:.  The  Lauracea  are  tropical  plants  ; in  very  few  instances 
do  they  extend  even  into  the  temperate  regions,  and  there  are  none  that  approach 
the  frigid  zones.  Their  principal  range  is  within  20°  on  either  side  of  the  equa- 
tor ; very  few,  as  the  bay  ( L . nobilis),  being  found  in  the  southern  parts  of  Eu- 
rope, or  as  the  sassafras  and  benzoin-laurels,  in  North  America.  It  is  worthy  of 
remark,  that,  although  the  Laurida,  abound  in  the  torrid  zone,  both  in  America 
and  Asia,  none  have  hitherto  been  found  within  the  same  parallels,  nor  indeed  in 
any  part  of  Continental  Africa,  although  they  are  known  to  exist  in  the  neigh- 
bouring islands  of  Madagascar,  France,  and  Bourbon,  at  its  south-eastern  extre- 
mity ; and  in  Madeira,  lying  in  the  same  latitude  as  its  north-western  parts.  The 
curious,  leafless,  parasitical  Cassythidu,  are  the  only  representatives  of  the  Lau- 
rucea  on  the  continent  of  Africa  ; but  they  are  not  confined  to  it,  being  also  found 
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in  the  equatorial  regions  of  Asia  and  America,  as  well  as  in  New  Holland  and 
Van  Dieman’s  Land.  A somewhat  analogous  circumstance  is  noticeable  with 
respect  to  the  distribution  of  the  Zamiales.  [§  145(3.] 

(4702.)  The  Myristicacetc,  nearly  allied  to  the  Lnuracccc  in  structure,  are, 
like  them,  tropical  plants  ; but  here  the  tendency  towards  the  equator,  evident  in 
the  distribution  of  the  foregoing  type,  has  become  absolute : for,  although  oc- 
curring in  either  hemisphere,  they  are  exclusively  confined  to  the  torrid  zone. 

(4703.)  The  Hernandiacea,  are  so  few  in  number,  that  their  distribution  is 
rather  of  a local  than  a general  character.  They  are  natives  of  the  warm  lati- 
tudes both  of  the  Old  and  New  Worlds,  being  found  in  the  East  and  West  Indies, 
in  the  islands  of  Cayenne  and  Mascaren,  and  in  Guiana. 

(4704.)  Of  the  Thymeltzacecc,  the  subtype  Thymelidce,  although  affecting  a 
tropical  range,  evidently  shews  a tendency  towards  the  poles,  being  chiefly  found 
in  those  parts  of  the  torrid  zone  where  the  temperature  is  moderate,  and  in  the 
warmer  ones  of  the  temperate  regions,  as  in  Asia  Minor,  the  Cape  of  Good  Hope, 
New  Holland,  China,  Cochin-china,  and  Japan.  Some  are  found  in  Jamaica 
and  in  Quito,  under  the  line,  where,  however,  altitude  compensates  for  the  low- 
ness of  latitude  ; and  a few,  but  very  few,  as  D.  Laureola  and  Mezereum,  extend 
northwards  into  Europe.  The  Elceagnida  (which  form  the  co-ordinate  subtype) 
are,  like  the  Thymelidce,  found  both  in  warm  and  cold  countries,  but  they  have  a 
contrary  tendency  ; for,  although  extending  from  Sumatra  and  Ceylon  to  Japan 
and  Siberia,  in  the  eastern  world,  and  from  Guiana  to  Canada,  in  the  western,  it  is 
chiefly  in  the  cold  and  temperate  regions  they  predominate  ; and,  what  is  likewise 
worthy  of  remark,  although  abundant  in  the  northern,  they  are  unknown  in  the 
southern  hemisphere. 

(4705.)  The  Proteacex  are  in  one  respect  exactly  the  reverse  of  the  Elceag- 
nidce  in  their  distribution  ; for  they  are  almost  exclusively  confined  to  the  southern 
hemisphere,  very  few  being  found  north  of  the  line,  and  those  few  considerably 
within  the  tropics.  This  is  the  more  remarkable,  as,  like  the  Elceagnida,  they 
have  a very  extensive  range,  not  merely,  as  Brown  observes,  in  latitude  and  lon- 
gitude, but  also  in  altitude,  being  natives  both  of  the  mountains  and  the  plains, 
and  occurring  in  the  western  hemisphere  from  Guiana  and  Peru  to  Terra  del 
Fuego,  and  in  the  eastern  from  the  Cape  of  Good  Hope  to  Van  Dieman’s  Land  ; 
and  likewise  as  they  are  met  with  bolh  inland  and  on  the  sea-coast;  and  several  are 
found  in  bogs  and  wet  situations,  although  the  majority  love  dry  and  stony,  or 
even  sandy  soils. 

(4706.)  Of  the  Penaacete  little  need  be  said.  They  are  allied  to  the  Pro- 
teacece  in  structure,  and,  like  a part  of  that  family,  are  natives  of  the  Cape  of 
Good  Hope,  where  indeed  they  are  exclusively  found. 

(4707.)  The  Santalacetc,  which  are  closely  allied  to  the  Thyme laacete,  com- 
bine as  it  were  the  geographical  range  of  both  its  subtypes,  being  widely  diffused 
through  the  torrid  and  temperate  zones  on  both  sides  of  the  line,  and  equally  in 
either  world.  In  the  warmer  latitudes  they  occur  as  noble  trees,  but  in  the 
colder  regions  are  often  reduced  to  the  condition  of  obscure  shrubs  or  herbaceous 
weeds.  The  arboreous  sandals,  the  shrubby  Thesia,  and  the  half-herbaceous 
Osyrides,  are  examples  of  this  change  in  port. 

(4708.)  The  Terminaliacem,  which  are  allied  to  the  arboreous  Santalaceee, 
like  them,  are  the  natives  of  warm  countries;  they  occur  in  various  parts  of  Arne- 
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rica,  Africa,  and  Asia,  lying  within  the  torrid  zone,  to  which  they  are  confined, 
not  a single  extratropical  species  being  known. 

(4709.)  Hence,  collectively  considered,  the  Laurirut  are  decidedly  tropical  in 
their  distribution ; for,  although  some  of  the  types  are  very  widely  diffused,  the 
tendency  is  towards  the  equator;  none  are  wholly  confined  to  the  temperate 
regions,  while  several  are  chiefly,  and  two  or  three  exclusively,  equatorial 
groups. 

(4710.)  Hippurinje.  Like  most  of  the  aquatic  series,  these  types  are  very 
widely  diffused.  Thus,  the  Tr  apace  e are  the  pond  and  river  weeds  of  the  East 
Indies,  China,  and  the  south  of  Europe  ; the  Hippuridaeei z are  common  in  the 
fresh  waters  of  every  latitude,  from  China  and  Japan  to  the  northern  parts  of  Eu- 
rope and  America,  and  the  southern  ones  of  Africa,  New  Holland,  and  the 
islands  of  the  great  South  Sea,  the  more  equable  temperature  of  the  water 
allowing  them  a wider  range  than  is  common  to  most  land  plants. 

(4711.)  Piperinss.  The  Piperacece  are  exclusively  equinoctial  plants.  They 
are  almost  wholly  confined  to  the  torrid  zone,  and  chiefly  abundant  in  the 
hottest  parts  of  the  East  and  West  Indies,  as  in  Jamaica,  St.  Domingo,  Brazil, 
Java,  Sumatra,  and  the  coast  of  the  Gulf  of  Siam.  The  Chloranthacece  are  also 
natives  of  the  East  and  West  Indies,  of  the  hotter  parts  of  South  America,  of 
Java,  and  of  the  Society  Isles.  The  other  associated  type,  the  Saururaceie,  are 
extratropical,  being  as  it  were  representatives  of  the  two  preceding  groups  in  the 
temperate  parts  of  China,  in  the  north  of  India,  at  the  Cape  of  Good  Hope,  and 
as  far  north  as  Virginia,  in  the  United  States  of  America. 

(4712.)  Asarin„e.  The  Aristolochida.  of  the  Aristolochiacec e are  found  in 
abundance  in  the  equinoctial  parts  of  America ; Mexico,  Jamaica,  Hispaniola, 
and  the  Caraccas,  being  their  head-quarters.  Some  few  are  found  on  the  shores 
and  islands  of  the  Mediterranean  ; and  a solitary  species  (A.  Clematitis)  occurs 
in  Britain.  The  Asarida  are  the  northern  representatives  of  the  type,  for  they 
are  found  not  only  in  China  and  Japan,  but  also  in  the  northern  parts  of  America 
and  Europe.  The  Nepenthes,  which  constitute  the  associated  type  Nepenthacece, 
are  natives  of  the  swamps  of  Ceylon,  the  East  Indies,  and  China. 

(4713.)  RumicinjE.  Of  the  Petiveriacete,  the  Petiveridce  are  natives  of  the 
West  Indies,  and  the  tropical  parts  of  continental  America;  while  the  Phytolac- 
cidx  are  found  in  either  hemisphere,  and  both  within  and  without  the  tropics, 
but  principally  in  the  warmer  parts  of  the  north  temperate  zone,  none  being  indi- 
genous in  Europe,  although  an  American  species  ( Phytolacca  decandra)  has  been 
naturalized  in  its  more  southern  parts,  as  in  Spain  and  Portugal,  and  the  Mediterra- 
nean provinces  of  France. 

(4714.)  The  Betaces.  are  scattered  all  over  the  world  ; they  are  useful  dietetic 
vegetables,  and  hence  much  benefit  is  derived  from  their  wide  diffusion.  The 
Amarantidce,  however,  are  chiefly  prevalent  in  the  warmer  regions,  and  none 
are  known  in  very  cold  climates;  while,  on  the  contrary,  the  Chenopodidce  pre- 
vail in  the  temperate  and  cold  latitudes,  and  are  the  least  abundant  within  the 
tropics.  And  the  same  holds  good  with  respect  to  the  Sclcranthacecc,  very  few 
of  which  occur  within  the  torrid  zone.  One  only  is  found  in  Peru,  a very  small 
number  in  Mexico,  and  the  others  are  scattered  over  the  more  barren  parts  of 
Europe,  Asia,  and  North  America. 

(4715.)  The  Nyctaginaceee,  on  the  contrary,  are  chiefly  distributed  throughout 
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the  warmer  parts  of  the  world,  as  in  the  East  and  West  Indies,  Mexico  and  Peru, 
Guinea  and  Madagascar  ; and  as  few  of  them  are  found  without  the  tropics  as  of 
the  ScleranthacetB  within.  Some  of  the  species  of  Oxybaphus  are  however  met  with 
in  Louisiana,  several  Abroniae  in  California,  and  one,  Pisonia,  in  New  Holland. 

(4716.)  The  Polygonacei e,  which  conclude  this  section,  confirm  the  character 
for  wide  distribution  for  which  the  other  types  contend.  These  are  perfect  cos- 
mopolites, being  present  in  one  form  or  other  from  the  equator  to  the  pole.  The 
CoccolubtE,  or  sea-side  grapes,  are  examples  of  their  tropical  representatives.  As 
rhubarb  and  buck-wheat,  they  abound  in  the  south  temperate  regions,  and  as 
docks  and  sorrels  in  the  northern  ones ; while  the  Oxyria,  or  mountain-sorrel  of 
our  latitudes,  is  found  upon  the  plains  within  the  arctic  circle. 

(4717.)  Euphorbixje.  The  Bcgoniacec e,  which  are  the  transitional  series 
from  the  Rumicina.  to  the  present  section,  have  a distribution  analogous  to  the 
more  tropical  genera  of  the  Polygonacee.  The  Begonia  are  altogether  tropical, 
or  scarcely  extratropical  plants;  they  are  common  both  in  the  East  and  West 
Indies,  and  on  the  American  and  Asiatic  continents  ; but,  with  respect  to  Africa, 
there  is  here  another  exception  like  that  mentioned  with  regard  to  the  Luuridce 
(§  4654),  that  none  are  found  on  the  continental  parts,  although  they  occur  on 
the  neighbouring  islands  of  Madagascar,  Bourbon,  France,  and  Johanna. 

(4718.)  The  Euphorbiacece,  although  a very  extensive  type,  have  not  a very 
extended  distribution.  They  are  decidedly  the  plants  of  the  torrid  zone,  abound- 
ing within  the  tropics  as  noble  trees  and  succulent  shrubs,  of  strange  and  uncouth 
aspect,  being  less  numerous  even  in  the  warmer  parts  of  the  temperate  zones,  and 
diminishing  rapidly  in  number  and  degrading  in  bulk  in  the  colder  temperate  re- 
gions ; in  the  northern  parts  of  Europe  and  America  being  principally  herbs  ; 
and,  when  the  latitudes  are  high,  they  become  very  rare  : 16  species  only  are  indi- 
genous to  Britain,  9 to  Sweden,  and  in  Canada  they  are  scarcely  known.  A 
greater  number  of  the  described  species  belong  to  the  New  than  to  the  Old  World ; 
this  is  probably  owing  rather  to  the  tropical  parts  of  America  being  more  acces- 
sible than  similar  latitudes  in  Africa  and  Asia,  than  to  any  great  disparity  actually 
existing. 

(4719.)  The  Empetracetc,  though  forming  a very  small  group,  are  very  widely 
scattered.  It  would  seem  as  if  they  were  to  represent  this  section  in  higher  lati- 
tudes than  either  of  the  preceding  types  can  bear ; for,  as  the  Begoniacete  and  the 
Eupliorbiacea  are  plants  of  the  torrid  zone,  and  of  the  warmer  parts  of  the 
temperate  regions,  so  these  occur  in  the  colder  countries  both  of  the  northern 
and  southern  hemispheres,  being  found  in  the  Highlands  of  Scotland,  in  Siberia, 
and  in  North  America,  and  at  the  most  southern  extremity  of  that  vast  continent, 
viz.  in  Falkland  Island,  and  on  the  shores  of  the  Straits  of  Magellan. 

(4720.)  Hence,  collectively  viewed,  the  Eup/iorbince  are  decidedly  tropical 
plants,  the  most  so  of  any  of  the  Querneales  ; for  the  Empe  tracts  are  so  few  in 
number,  that  even  were  they  not  native  in  Portugal,  us  well  as  near  both  the 
arctic  and  antarctic  circles,  they  would  scarcely  be  admitted  as  exceptions  to  the 
general  rule. 

(4721.)  The  order  Querneales  is  therefore  found  to  comprehend  plants  belong- 
ing to  every  latitude  ; vegetables  proper  to  every  climate,  from  the  equator  to 
either  pole.  On  the  whole,  they  seem  to  predominate  in  the  temperate  and  frigid 
rather  than  in  the  equatorial  regions.  This  statement,  however,  refers  to  their 
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average  predominance  alone  ; yet  these  averages  are  sometimes  drawn  from  data 
which  cannot  but  be  regarded  as  wholly  satisfactory,  and  therefore  it  is  right  that 
they  should  be  doubtingly  offered  and  conditionally  received  ; i.  e.  offered  and  re- 
ceived as  attempts  to  approach  rather  than  as  absolute  approximations  to  the  truth. 
Many  more  facts  must  be  collected,  and  much  more  laborious  research  be  carried 
on,  before  science  will  be  put  in  possession  of  the  materials  upon  which  to  found 
really  just  and  conclusive  calculations. 

XLOSAI.ES. 

(4722.)  Ilicin.e.  Th e Aquifoliacece  include  two  small  subtypes,  the  first  of 
which,  the  Stackhousidce,  is  transitional  from  the  Euphorbiaceai  of  the  preceding 
order  to  the  Celastracece  of  the  present.  It  contains  but  very  few  known  plants, 
and  all  that  have  been  hitherto  discovered  are  natives  of  New  Holland.  The  as- 
sociated Aquifolidee  are,  on  the  contrary,  scattered  over  most  parts  of  the  world, 
being,  however,  chiefly  found  in  the  warmer  regions,  such  as  in  Jamaica,  Tri- 
nidad, and  the  other  West  Indian  Islands,  in  Brazil,  Florida,  and  Georgia,  stretch- 
ing, however,  fin  to  other  parts  of  South  and  North  America.  In  the  Old  World 
they  principally  occur  at  the  Cape  of  Good  Hope,  some  few  in  Nepal,  Japan, 
and  China,  in  Madeira,  the  Canaries,  and  the  islands  of  the  Mediterranean  ; and 
one,  the  common  holly,  extends  as  far  north  as  Britain. 

(4723.)  The  Celastracec e are  likewise  widely  dispersed ; they  are  natives  of  the 
warmer  parts  of  both  hemispheres ; but,  although  some  are  found  in  Madagascar, 
Mexico,  and  Peru,  they  are  more  common  in  the  warmer  extratropical  regions 
than  within  the  torrid  zone.  One  species  of  Staphylea  and  one  of  Euonymus 
are  indigenous  in  Britain,  and  about  five  are  found  in  North  America.  The 
Bruniacem  are  all  natives  of  the  Cape  of  Good  Hope,  with  the  exception  of  a 
single  species  that  is  found  in  Madagascar.  The  Rhamnaceee  are  extended  in 
their  general,  but  confined  in  their  special  distribution,  for  some  representatives 
of  the  type  are  found  in  almost  every  part  of  the  torrid  and  temperate  zones, 
being  only  absent  from  the  polar  circles,  and  yet  several  of  the  genera  are  met 
with  in  particular  countries  only.  Thus,  Cryplandra  and  Pomaderris  are  con- 
fined to  Australia;  Phyllica  and  Soulangia  to  the  Cape  of  Good  Hope;  and 
Ceanothus  to  North  America;  while  the  Zi-yphi  and  Rhamni  are  met  with  every- 
where. Hence  the  llicince  are  predominant  in  the  warmest  part  of  the  temperate 
regions,  not  absent  from  the  equinoctial  zone,  but  unknown  in  the  polar  regions. 

(4724.)  Tekebinthin/e.  The  Cassnviacece.  are  chiefly  tropical  plants,  some 
few  extending  into  the  temperate  zones  both  of  the  northern  and  southern 
hemispheres.  The  Spondiacea  are  confined  within  the  tropics,  but  occurring,  like 
the  Cussuviacete , both  in  the  eastern  and  the  western  worlds.  And  the  Burseracece 
are  also  natives  of  the  torrid  zone.  The  types  contained  in  this  section  have 
therefore  a decidedly  equatorial  range. 

(4725.)  Cxcerin je.  The  Connaraceac  are  very  few  in  number,  but  all  that  are 
known  are  tropical  plants.  Of  the  two  subsections,  Lotiana  and  Mimosiana , 
including  the  Papilionacea:  and  Lomentacea,  it  is  found  that,  although,  like  most 
extensive  groups,  they  have  a very  extended  range,  yet  that  the  latter,  including 
the  Cassuviacetc,  Mimosacea,  and  Detariacea,  are  more  tropical  in  their  tendency 
than  the  former,  the  Lotace<z  and  Lathyracctz  certainly  predominating  in  the  tem- 
perate zones.  Taken  collectively,  their  maximum  is  in  the  torrid  zone,  but 
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separately,  that  of  tbe  Lot! ana  in  the  northern,  that  of  the  Mimosiana  in  tkesouth- 
ern  temperate  regions;  the  numbers,  as  calculated  by  De Candolle, being  lor  the 
equinoctial  zone  1602,  for  the  north  temperate  1312,  for  the  south  temperate  524  ; 
the  Loti  ana:  being  to  the  Mimosiana  in  the  torrid  zone  as  910  to  692,  in  the  north 
temperate  as  12*7  to  35,  and  in  tbe  south  temperate  as  417  to  107.  Tbe  distri- 
bution is  so  general  all  over  the  world,  excluding  the  polar  circles,  that  it  would 
be  a vain  task  to  specify  particular  countries ; those  only  need  be  mentioned  in 
which  they  do  not  occur,  viz.  the  islands  of  St.  Helena  and  of  Tristan  d’Acunka. 
But,  although  thus  general  in  their  distribution,  certain  genera  are  peculiar  to 
certain  situations.  Thus  the  Australian  genera  are  for  the  most  part  peculiar  to 
that  strange  land,  which  would  seem  to  have  a flora  as  well  as  a fauna  of  its  own. 
Several  genera  are  in  like  manner  confined  to  certain  districts  in  America  and 
Africa,  as  the  Cape  of  Good  Hope ; and,  even  of  the  European  genera  there  are 
14  or  15  unknown  in  other  parts  of  the  world,  excepting  just  on  its  Mediterranean 
confines. 

(4726.)  Rosix/e.  Of  the  Pmniacecc,  the  Chrysobalanida  have  a tropical  dis- 
tribution, being  chiefly  found  in  the  West  Indies,  Guiana,  and  Brazil,  Sierra 
Leone  and  the  Isle  of  Bourbon,  and  other  parts  of  tropical  America  and  Africa, 
none  having  as  yet  been  discovered  in  Asia.  One  species,  Chrysobalanns  oblongi- 
folius,  is  found  as  far  north  as  Georgia,  where  it  meets  with  tbe  Amygdalida, 
which  are  as  decidedly  plants  of  the  cold  and  temperate  regions  as  the  C/irysoba- 
lanidtE  are  of  the  tropics,  not  above  four  or  five  species  being  known  to  approach 
the  equator;  one  of  them  is  the  West  Indian  cherry  ( Cerasus  occidental is),  and 
the  others  almonds,  as  Amygdalae  salacina  and  serratula,  and  pseudo-cerasus, 
which  occur  in  China,  A.  Cochinchinensis  in  Cochin-china,  and  A.  microphylla 
in  Mexico.  It  is  further  remarkable  that  the  Amygdalida.  are  exclusively  found 
in  the  northern  hemisphere;  none  have  been  discovered  in  South  America,  in 
Australasia,  nor  in  any  country  south  of  the  line. 

(4727.)  The  Pyracea  are  also  the  denizens  of  the  temperate  zone,  and  found 
exclusively  in  the  northern  hemisphere.  In  Africa  likewise  they  are  unknown; 
in  the  lower  latitudes  of  Asia  they  are  chiefly  to  be  found  in  the  mountainous  dis- 
tricts. In  tropical  America,  and  even  in  the  northern  parts  of  Mexico,  they  are 
very  rare;  but  in  North  America,  Europe,  and  in  the  northern  parts  of  Asia,  they 
are  met  with  in  profusion.  A solitary  representative  of  the  order  is  said  to  be 
found  in  the  Sandwich  Islands. 

(4728.)  The  Rosacea,  Spiraaceee,  and  Sanguisorbucea:,  are  not  only  associated 
with  the  Prunacea  and  Pyracece  in  structure,  but  are  also  very  similar  to  them 
in  their  geographical  distribution.  They  are  the  plants  especially  of  cold  and 
temperate  regions,  and,  although  not  exclusively  found  in  the  northern  hemi- 
sphere, yet  that  is  their  favorite  half  of  the  world,  very  few  indeed  being  met 
with  south  of  the  line.  Of  the  Rosacea,  the  true  roses  ( Rosida ) are  wholly 
belonging  to  the  northern  hemisphere,  none  having  been  found  native  south  of 
the  equator  ; and  this  is  the  more  remarkable  as  they  occur  on  the  high  lands 
both  in  India,  Persia,  and  China.  In  Australia  therefore  they  are  unknown. 
From  Africa  also  they  might  almost  be  said  to  be  absent,  for  the  Rosa  Abyssinica 
and  R.  moschata,  the  lormer  lrom  Abyssinia,  and  the  latter  from  the  northern 
parts  of  the  Continent  and  Madeira,  are  the  only  native  species  that  have  been  dis- 
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covered.  In  Asia  Minor,  throughout  Europe,  and  in  North  America,  they  are 
common,  even  stretching  as  far  north  as  Kamtschatka  and  Newfoundland. 

(4729.)  The  Fragaridte  represent  this  type  in  the  tropical  regions  of  America 
and  in  the  southern  hemisphere,  although  even  of  these  the  relative  proportion  is 
small.  One  only  ( Rubus  Jamaicensis)  is  found  in  the  West  Indies;  a very  few 
insignificant  Rubi  are  all  that  occur  in  South  America;  twelve  species  of  the 
same  genus,  and  one  of  Potentilla,  are  natives  of  the  high  lands  of  tropical  Asia; 
two  Rubi  (R.  eglanferius  and  macropodws)  have  been  noticed  in  New  Holland  ; 
but  at  the  Cape  of  Good  Hope  the  type  is  utterly  unknown. 

(4730.)  The  Spirceacece  are  also  exclusively  found  in  the  northern  hemisphere, 
ranging  from  Columbia  to  Canada,  and  from  Nipal,  China,  and  Japan,  to  Britain, 
Siberia,  and  Kamtschatka. 

(4731.)  The  Sanguisorhacece  are  mostly  extratropical  plants,  but  they  occur  in 
either  hemisphere  and  in  either  world,  from  Mexico  to  Canada  on  the  one  hand, 
and  the  Straits  of  Magellan  on  the  other:  but  the  most  remarkable  feature  in  their 
distribution  is,  that  one  large  genus  ( Cliffortia ) is  found  exclusively  at  the  Cape  of 
Good  Hope,  a part  of  Africa  from  which  all  the  rest  of  the  Rosicuue  are  absent. 

(4732.)  Hence  it  is  evident  that,  as  a general  rule,  the  Rosiiue  are  the  plants 
of  cold  or  temperate  regions,  for,  when  they  are  found  in  tropical  countries,  they 
chiefly  inhabit  the  mountainous  districts,  thus  compensating  by  altitude  for  the 
lowness  of  the  latitude.  It  is  also  manifest  that  they  are  the  plants  peculiarly  of 
the  northern  hemisphere;  the  southern  half  of  the  world  being  often  in  vast 
regions  wholly  without  them,  and  in  none  are  they  predominant. 

(4733.)  Myrtin.*.  Of  the  Punicacete,  the  Calycanthiclce  are  natives  of  the 
warmer  regions  of  the  north  temperate  zone,  being  found  native  in  the  southern 
parts  of  the  United  States  of  America  (Carolina),  and  in  Japan.  The  Granatidee 
occur  in  similar  parallels,  being  indigenous  to  the  southern  parts  of  Europe  and 
the  northern  ones  of  Africa.  They  are  likewise  found  in  South  America  and 
China. 

(4734.)  Of  the  Myrtacetr,  the  Cham&laucidte  are  exclusively,  and  the  Lepto- 
spermida,  with  hardly  an  exception,  Australian  plants,  being  natives  of  New 
Holland,  Van  Diemen’s  Land,  and  the  neighbouring  countries.  Two  species  of 
Melaleuca  ( Leucadendron  and  minor),  one  of  Metrosideros  ( M.  vera),  met  with  in 
the  East  Indies,  and  a species  of  Bceckia,  indigenous  to  China,  are  the  exceptions 
alluded  to.  They  are  likewise  found  only  in  the  eastern  world ; in  the  western 
continents  none  have  been  hitherto  discovered.  The  Myrtidce,  on  the  contrary, 
instead  of  affecting  the  southern  hemisphere,  are  very  scarce  in  Australia;  their 
favorite  habitats  are  within  the  tropics,  and,  when  they  do  become  extratropical, 
their  tendency  is  rather  to  the  northern  than  to  the  southern  zone,  extending  to 
the  Levant,  and  to  the  south  of  Europe.  They  are  furthermore  nearly  equal  in 
their  distribution  in  the  New  and  Old  Worlds,  being  found  both  in  the  East  and 
West  Indies,  China  and  Brazil,  the  Isles  of  Bourbon,  Trinidad  and  the  Mau- 
ritius, the  Moluccas  and  Surinam,  Sumatra  and  Santa  Cruz. 

(4735.)  The  Gustaviacccc  are  all  intertropical  plants,  and,  few  as  they  are  in 
number,  they  occur  in  either  hemisphere,  some  of  the  Barri/igtonitiic  being 
natives  both  of  the  peninsula  of  Hindustan  and  of  Guiana;  but  all  the  Lecythidie 
are  found  beneath  the  western  arc  of  the  torrid  zone. 
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(4730.)  The  Memecylacece  lire  ulso  confined  to  tropical  latitudes;  but  they  are 
met  with  in  both  hemispheres,  some  being  natives  of  Ceylon  and  the  East  Indies, 
and  others  of  Brazil,  Guiana,  and  the  West  Indian  Isles. 

(4737.)  The  Melastomaceai  are  peculiarly  the  plants  of  the  torrid  zone,  very 
frequently  not  even  approaching  the  tropics.  In  America,  where  about  six-sevenths 
are  found,  they  scarcely  extend  farther  south  than  Brazil,  although  in  the  north- 
ern hemisphere  eight  are  indigenous  to  the  United  States.  In  Africa  their 
southern  range  is  limited  by  the  tropic  of  Capricorn,  and  to  the  north  by  that  of 
Cancer,  excepting  where  the  heat  and  aridity  of  the  great  Zahara  carries  a tro- 
pical climate  beyond  a tropical  latitude;  but  in  Asia  a few  exceed  these  limits; 
for,  although  a vast  majority,  i.  e.  more  than  eleven-twelfths  of  those  which  are 
natives  of  the  western  world,  are  found  in  India  and  the  islands  of  the  East  Indian 
Archipelago,  yet  three  have  been  discovered  in  China,  and  as  many  in  New 
Holland. 

(4738.)  Hence  it  appears  that,  collectively  considered,  the  Myrtina,  are  tropical 
plants,  and  that  they  are  not  only  predominant  in  the  torrid  zone,  but  that  their  ten- 
dency is  decidedly  towards  the  equinoctial  line  ; none  beingnative  in  the  colder  parts 
of  the  temperate  zones,  and  as  to  the  frigid  zones  they  are  never  even  approached. 

(4739.)  Onagrin.®.  Of  the  Combretacea,  the  Alaugidi z are  natives  of  the 
East  Indies;  and  the  Combretidtr,  of  the  East  and  West  Indies,  and  Continental 
America  and  Africa,  within  the  tropics,  none  of  either  of  the  subtypes  being  found 
without  the  torrid  zone. 

(4740.)  The  Fochyucece  are  also  found  only  within  the  tropics;  but  these, 
which  are  very  few  in  number,  are  wholly  confined  to  equinoctial  America. 

(4741.)  The  Rhizophoracece.  are  likewise  exclusively  tropical  plants;  the 
Rhizophoridce  being,  however,  peculiar  to  the  eastern,  and  the  O/isbidx  and 
Cassipm/ridiE  to  the  western  hemisphere. 

(4742.)  The  Lythracec e are  found  both  within  and  without  the  tropics,  in  both 
hemispheres,  and  in  both  worlds.  The  Lager  strxmidx,  however,  are  all  Chinese, 
East  Indian,  or  South  American  plants;  while  the  Lythridie  are  more  common  in 
the  northern  than  in  the  southern  hemisphere,  but  still  more  frequent  within 
than  without  the  tropics;  yet  some  are  found  both  in  North  America  and  in  the 
north  temperate  parts  of  Europe  ; and  it  is  a curious  fact,  that  our  British  Lythrum 
Salicaria  should  also  be  a native  of  New  Holland,  and  be  the  only  representative 
of  this  order  in  Australia. 

(4743.)  Onagraceje.  The  succeeding  type  contains  genera  that  rather  affect 
the  temperate  than  the  torrid  zone  ; some  of  them,  however,  as  the  Jussieuidx  and 
Fuschidoe , are  found  in  the  West  Indies,  Guiana,  Brazil,  the  Mauritius,  and 
Madagascar,  but  they  in  general  prefer  the  coolest  parts  of  the  equatorial  regions 
and  the  temperate  zone.  In  North  America  they  are  abundant;  some  occur  at 
the  Cape  of  Good  Hope,  some  in  New  Zealand  ; and  they  are  found  almost  through- 
out the  whole  of  Europe,  even  as  fur  north  as  Finland. 

(4744.)  The  Circteacece,  formerly  a section  of  the  Onagracex,  have,  like  some 
of  them,  a northern  distribution.  They  are  natives  of  Great  Britain  and  Canada. 

(4745.)  From  the  foregoing  details,  it  would  appear  that,  although  widely  dif- 
fused throughout  the  torrid  and  the  temperate  zones,  the  Onagrintr,  collectively 
considered,  predominate  in  the  warmer  regions;  and  that,  although  not  decidedly 
a tropical  section,  they  have  a tropical  tendency. 
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(474(i.)  Crassulin.®.  The  Hydrangeaceee  are  the  plants  of  temperate  lati- 
tudes, few  of  them  extending  within  the  tropics,  and  very  few  being  found  towards 
the  frigid  zones.  The  Hydrangidte  are  natives  of  the  northern  parts  of  India  and 
China,  in  the  eastern,  and  of  Virginia  and  Florida,  in  the  western  world.  The 
Philadelphida  are  indigenous  to  the  south  of  Europe,  Carolina,  and  the  neigh- 
bouring states  of  North  America. 

(4747.)  The  Hamameliacste,  although  a very  limited  group,  are  not  equally 
limited  in  their  distribution  ; for  they  are  found  both  in  the  north  of  China  or 
Japan,  as  well  as  in  North  America. 

(4748.)  The  Saxifragacea:  are  natives  chiefly  of  rocky  alpine  districts,  in  vari- 
ous parts  of  the  temperate  and  frigid  zones,  and,  when  found  within  the  tropics, 
enjoying  in  general  a temperate  climate,  by  their  hilly  stations.  The  Cunonid/e 
are  natives  of  the  East  Indies,  the  Cape  of  Good  Hope,  Peru,  Chili,  and  other 
parts  of  South  America.  The  Escallonida.  are  also  South  American  plants,  and 
especially  occur  in  Chili.  The  Bauer  a,  which  alone  constitute  the  Baueridte , 
are  found  in  New’  South  Wales;  Heuchera,  of  the  Heucheridce , in  North  Ame- 
rica; and  the  Saxifragidte  chiefly  in  the  northern  or  mountainous  parts  of  Europe, 
although  some  are  found  in  Nepal  and  China,  and  others  as  far  north  as  Siberia 
and  Baffin’s  Bay.  On  the  average,  the  Saxifragacea:  are  plants  of  the  north  tempe- 
rate and  frigid  zones,  and  rather  of  the  northern  than  of  the  southern  hemisphere. 

(4749.)  The  Crass?/ /ace<c,  it  is  remarkable,  although  natives  of  the  driest  and 
most  barren  soils,  are  not  so  much  tropical  as  extratropical  plants  : for,  putting  out 
of  the  question  Cephalolotus,  a native  of  the  sandy  swamps  of  New  Holland, 
and  Francoa  and  Galax,  indigenous  to  the  temperate  parts  of  North  and  South 
America,  and  which  form  the  two  very  small  subtypes  Cephalotidts  and  Galacidcp, 
hardly  belonging  to  the  group,  the  extensive  subtype  Crassulidte  will  more  than 
substantiate  the  statement.  Of  these  plants,  it  appears,  on  the  authority  of  De  Can- 
dolle, that  of  the  272  known  species  133  are  found  at  the  Cape  of  Good  Hope,  1 in 
Southern  Africa,  beyond  the  limits  of  the  Cape,  none  are  known  to  exist  in  tropical 
Africa,  but  27  are  indigenous  to  its  northern  parts,  viz.  9 to  Barbary,  and  18  to  the 
Canaries.  There  have  been  discovered  only  2 in  Australia,  3 in  the  East  Indies, 
and  4 in  China  and  Japan.  Thus  in  the  Asiatic  tropics  few  or  none  are  known  to 
exist;  but  18  are  found  in  the  Levant,  and  12  in  Siberia.  In  the  w’estern  hemi- 
sphere the  distribution  is  nearly  analogous,  for  in  the  West  Indies  there  are  none, 
and  in  Continental  America,  w'ithin  the  torrid  zone,  2 species  only  have  been  dis- 
covered ; while  there  are  8 in  Mexico,  1 in  the  United  States,  and  2 in  South 
America  beyond  the  tropic.  Hence  they  are  the  inhabitants  of  most  of  the  sandy 
deserts  of  the  temperate  zones. 

(47.r>0.)  The  Mesembracex,  on  the  contrary,  although  in  part  very  similar  to 
the  Crassulacet t,  and,  like  them,  esteeming  soil  of  secondary  import,  have  often  a 
very  diverse  distribution,  for  they  form  as  exclusively  the  vegetation  of  the  hot 
sandy  plains  and  barren  deserts  within  the  tropics.  They  abound  in  the  hottest 
and  most  arid  districts  of  Africa,  receding  from  the  Cape  towards  the  equator. 
Some  few'  are  found  in  the  Zaharran  parts  of  the  north  of  Africa,  a very  few  in 
the  south  of  Europe,  and  one  or  two  in  China.  In  the  western  hemisphere  they 
are  much  less  common  than  in  the  eastern,  but  there  they  maintain  a similar 
character  in  their  distribution,  being  found  in  Peru,  the  islands  of  the  Pacific 
Ocean,  and  a few  in  Chili;  such  is  the  distribution  of  the  chief  subtype,  the 
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MesembryanthidiZ.  The  Nitraridm  are  natives  of  the  sandy  plains  in  the  north  of 
Africa,  and  the  western  parts  of  Asia ; one  species  only  has  been  found  in  New 
Holland;  while  the  Reaumurida,  which  meet  them  in  the  northern  parts  of 
Africa,  occur  also  in  Syria,  and  extend  the  limits  of  the  type  to  Persia,  the 
shores  of  the  Caspian  Sea,  and  the  sandy  deserts  of  Siberia. 

(4751.)  The  PortulacetB,  like  both  the  preceding  types,  are  mostly  confined  to 
parched  and  arid  sites  ; they  are,  however,  less  definite  in  their  distribution.  The 
Teiephidte  are  chiefly  met  with  in  the  south  and  temperate  parts  of  Europe,  and 
the  PortulidiE  occur  sparingly  in  very  distant  stations  ; two  species  are  European, 
viz.  Monti  a fonlana  and  Portulaca  oleracea ; the  majority,  however,  are  South 
American  or  African,  more  than  a fourth  of  the  whole  being  found  at  the  Cape  of 
Good  Hope  ; and  one  is  a native  of  Guinea,  and  another  of  Arabia ; two  only 
have  been  discovered  in  New  Holland;  and  the  remainder  are  scattered  through 
the  West  Indies,  Mexico,  Peru,  and  Chili.  Some  are  found  in  the  East  Indies, 
and  in  other  parts  of  Asia,  as  far  north  as  Siberia,  and  they  are  not  wholly  absent 
from  North  America. 

(4752.)  The  Fouquieriacex,  which  are  close  allies  of  the  Portulacea,  belong 
exclusively  to  Mexico. 

(4753.)  It  is  not  easy  to  draw  a satisfactory  sectional  average  of  the  geogra- 
phical distribution  of  the  foregoing  associated  types,  if  relerence  be  had  to  latitude 
alone  ; for  some,  as  the  Mesembracete  and  Fouquieriacea,  have  a decidedly  tro- 
pical range,  while  others,  as  the  Saxifragacex , have  as  decidedly  an  extratropical 
diffusion.  But  the  generalization  of  the  most  importance  regards  their  station, 
and  they  are  almost  without  exception  the  denizens  of  sandy  plains  or  alpine  rocks, 
i.  e.  they  form  the  peculiar  vegetation  of  the  most  sterile  places. 

(4754.)  GrossulinvE.  The  Nopalacea  or  Cacte <z  are  as  it  were  the  surro- 
gates of  the  Membracece  in  the  western  world.  They  are  exclusively  American 
plants,  for  the  few  now  found  in  the  southern  parts  of  Europe  and  in  Arabia  are 
said  to  have  been  unknown  before  the  discoveries  of  Columbus,  and  there  is 
every  reason  to  believe  that,  although  now  naturalized,  they  are  not  native,  at 
least  not  more  than  one  species,  the  Cactus  Opnntiu.  Their  range  is  like- 
wise tropical,  and  they  are  only  found  in  abundance  within  the  torrid  zone,  or  in  the 
hottest  parts  of  the  temperate  ones  immediately  contingent.  De  Candolle  gives 
32°  or  33°  as  their  extreme  northern  limit,  but  Lindley  quotes  an  instance  of  a 
species  native  or  naturalized  in  Long  Island,  42°  north,  and  of  another  growing 
wild  in  the  rocky  mountains,  in  latitude  about  49°  north;  and  it  is  well  known 
that  those  which  have  become  denizens  of  Europe  grow  wild  in  Italy,  about 
Naples,  in  north  latitude  40°  50'',  or  even  stretch  to  the  44th  degree.  Like  the 
Crassulucece  and  Mesc/ubrucece,  rocks  and  other  arid  places  are  the  favorite  stations 
of  these  plants. 

(4755.)  The  Grossulacea,  although  very  different  in  appearance,  are  inti- 
mately allied,  and  were  at  one  time  blended  with  the  Nopalacete  ; and  in  their 
distribution  they  seem  to  supply  the  place  of  their  former  associates  in  the  tem- 
perate zones,  but  are  unknown  within  the  tropics,  where  the  others  abound.  As 
the  Nopalucetz  were  wholly  absent  from  three  quarters  of  the  world,  and  exclu- 
sively confined  to  America,  so  the  G'rossulacece,  although  present  in  three  conti- 
nents, are  absent  and  unknown  in  the  fourth.  In  the  temperate  zones  of  Europe, 
Asia,  and  America,  they  are  common ; hut  in  Africa,  even  in  the  extratropical 
parts,  and  in  parallels  similar  to  those  in  which  they  are  found  in  the  other  con- 
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tinents,  they  are  unknown.  Their  range  seems  also  to  be  decidedly  in  the 
northern  hemisphere,  for  very  few  have  been  discovered  in  Chili,  or  in  any  part  of 
South  America,  although  in  the  northern  half  of  the  continent  they  are  most 
abundant ; and  in  the  same  way,  no  notice  is  taken  by  travellers  of  their  presence 
in  New  Holland,  nor  in  any  part  of  Australia,  although  it  is  well  known  that  they 
are  so  common  in  the  mountainous  regions  of  northern  India,  as  to  give  to  the 
vegetation  of  those  parts  an  European  character  ; and  from  Hindustan  they  extend 
even  to  Siberia. 

(4756.)  The  Samydacea  and  Homaliacea  are  both  tropical  types,  differing 
more  in  their  longitudes  than  latitudes.  The  former  are  natives  chiefly  of  Brazil, 
Guiana,  Mexico,  and  the  West  Indies,  a few  only,  as  two  species  of  Casearia, 
being  indigenous  to  Eastern  India ; while  the  latter  are  chiefly  African  or 
Asiatic,  being  indigenous  to  China,  Nepal,  Madagascar,  and  the  Isle  of  Bourbon, 
a few  only,  as  Aristotelia  Maqui  and  Homalium  racetnosum,  being  found  in  the 
western  hemisphere,  this  in  the  West  Indies,  and  that  in  Chili. 

(4757.)  The  Passijloracei e are  natives  of  the  West  Indies  and  of  the  warmer 
parts  of  the  American  continent.  In  Brazil,  Mexico,  and  Guiana,  in  Jamaica, 
St.  Domingo,  the  Caraccas,  and  the  Bahama  Isles,  they  are  most  abundant.  A 
few,  however,  occur  in  the  eastern  hemisphere  : thus  Smeathmannia , of  the  Pa- 
ropsida,  is  a native  of  Sierra  Leone,  and  so  is  Modecca  lobata  of  the  Passi- 
fioridtz;  while  the  other  Modecca.  belong  to  the  East  Indies.  Disemma  Her- 
bertiana  also  is  a native  of  New  Holland,  and  D.  adianthifolia  of  Norfolk  Island. 
The  Malesherbidce  are  peculiar  to  Chili. 

(4758.)  The  Loasnceee  are  exclusively  American  plants,  and  chiefly  prevailing 
in  the  south  temperate  regions,  or  in  those  of  the  tropics  bordering  on  the  tem- 
perate zones,  as  in  Mexico,  Louisiana,  and  Chili.  The  Turneracece  are  also  be- 
lieved to  belong  exclusively  to  South  America  and  the  West  Indies,  being  found 
in  Brazil,  Guiana,  Trinidad,  Jamaica,  and  St.  Domingo.  Some  doubt,  however, 
exists  as  to  whether  Turnera  trionifiora  (the  T.  cuneformis  of  South  America) 
may  not  be  a native  of  Japan. 

(4759.)  The  Grossulina,  collectively  considered,  are  intertropical  plants,  a 
large  majority  being  natives  of  the  torrid  zone,  or  of  the  hotter  parts  of  the  tem- 
perate regions,  while  the  minority  is  very  small  that  prevails  in  the  north  tempe- 
rate and  frigid  circles.  Six  of  the  types  have  decidedly  an  equatorial  tendency  ; 
and  one  only,  the  Grossulacece,  a decided  preference  to  higher  latitudes,  or  to 
elevated  spots  in  the  tropics. 

(4760.)  Cucurbitinse.  The  two  types,  Cucurbitacea  and  Papayaceee,  in- 
cluded in  this  section,  are  tropical  in  their  habitats,  or,  when  extratropical,  most 
common  in  the  hottest  parts  of  the  temperate  zones.  Thus  the  Cucurbitacea 
are  most  abundant  in  the  East  and  West  Indies  ; in  Nepal,  Ceylon,  China,  and 
Japan,  they  are  common  ; several  are  natives  of  the  Cape  of  Good  Hope,  Zan- 
zebar,  Guinea,  and  the  Canaries;  others  of  Egypt,  Tartary,  and  Asiatic  Russia, 
but  very  few  are  European  ; the  Elaterium,  and  two  or  three  species  of  Bryony, 
one  of  which  is  British,  being  the  only  examples ; and  none  are  found  in  parallel 
latitudes  of  the  southern  hemisphere.  In  the  New  World  they  are  less  prevalent 
than  in  the  Old  ; but  there  they  occur  chiefly  in  the  warmer  parts,  as  in  Jamaica, 
Trinidad,  Mexico,  the  Caraccas,  and  Peru  ; some,  but  fewer,  are  found  in  Buenos 
Ayres  and  Chili ; and  in  North  Americu  they  are  as  scantily  present  as  in 
Europe. 
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(4761.)  The  Papayae.eee  are  also  natives  of  the  tropical  parts  of  America,  being 
found  in  the  Caraccas,  Guiana,  and  Peru.  Two  species  of  Carica  or  Papaya 
are  said  to  be  African,  P.  citriformis  being  found  in  Guinea;  and  C.  Papaya,  a 
native  of  Brazil,  is  mentioned  as  having  been  also  found  in  the  interior  of  Alrica 
by  the  expedition  conducted  by  Tuckey  up  the  Congo. 

(4762.)  Loranthin^e.  The  Lomnthacecc  are  chiefly  tropical  parasites,  the 
equinoctial  regions  of  America  and  Asia  being  their  principal  localities.  In 
Africa  within  the  tropics  they  are  rare,  and  a few  only  are  natives  of  the  Cape 
of  Good  Hope  and  Madagascar  ; further  towards  the  poles,  in  either  hemisphere, 
their  number  decreases;  two  only  have  been  noticed  in  the  islands  of  the  Pacific 
Ocean,  and  one  alone  in  New  Holland.  In  Europe,  in  like  manner,  two  or  three 
only  are  European,  and  one  of  these,  the  mistletoe  ( 1 iscum  album),  alone  extends 
as  far  north  as  Britain.  They  are  equally  rare  in  the  European  latitudes  of  North 
America  ; and  in  New  Zealand,  10  degrees  nearer  the  equator  than  England,  there 
is  but  one  native  species  known. 

(4763.)  Angelicin-£  or  Uvibelliferce.  The  three  types  included  in  this  section 
are  very  widely  diffused  ; but  the  Angelicacece,  which  is  very  much  the  most  ex- 
tensive, has  also  the  widest  range.  Many  of  the  Angelicacece  are  tropical  plants, 
but  the  majority  are  found  in  the  colder  parts  of  the  temperate  zones,  and  especially 
in  that  of  the  northern  hemisphere  ; and  this  tendency  is  still  more  obvious  in  the 
smaller  tj  pes ; for  of  the  Smyrniacece  scarcely  more  than  halt  a dozen  species, 
which  are  natives  of  the  Cape  of  Good  Hope,  are  found  south  of  the  line  in  the 
Old  World,  and  less  in  the  New;  the  Arracacha  of  Columbia,  and  other  parts 
of  South  America,  being  however  a memorable  exception : and  of  the  Corian- 
dracecE,  the  whole  are  North  American  or  European.  The  following  are  the 
results  of  De  Candolle’s  laborious  researches  into  the  geographical  range  of  these 
important  plants : 

In  the  eastern  hemisphere  | Australia  54  J ™ / 8gQ 

In  the  western,  that  is,  in  America  - 159  4 

In  various  scattered  islands  - - 14  J 

( In  the  northern  hemisphere  - 679 

or  ( southern  ditto  - 205 

(4764.)  Aramn^.  The  Araliacex,  which  are  as  it  were  shrubby  or  arborescent 
UmbellifercE,  are  chiefly  found  within  the  tropics : the  East  and  West  Indies,  China, 
Tarlary,  Nepal,  Guiana,  Peru,  and  Mexico,  are  their  favorite  habitats.  Some 
are  found  at  the  Cape  of  Good  Hope,  and  they  even  extend  southward  to  New 
Zealand,  and  northwards  into  Virginia,  and  other  parts  of  North  America.  Aralia 
and  Hcclera,  which  are  doubtful  associates,  the  latter  appearing  to  belong  as  much 
to  the  Corneacecc  as  the  Araliacei e,  are  found  to  have  some  species  natives  of  the 
East  and  West  Indies,  and  others  indigenous  to  Britain. 

(4  765.)  The  Corneacece  are  met  with  chiefly  in  cold  and  temperate  climates  ; some 
one  or  two  species  have  been  found  native  in  Nepal  and  Japan,  but  the  majority 
belong  to  the  north  temperate  and  frigid  zones,  and  are  equally  diffused  through 
the  eastern  and  western  hemispheres,  but  none  are  mentioned  as  being  met  with 
in  the  southern  half  of  the  world. 

(4766.)  V itina2.  The  Leeacete  are  natives  of  the  East  Indies,  China,  the 
Moluccas,  and  the  Cape  of  Good  Hope,  none  being  found  in  the  western  world, 


1046  GEOGRAPHICAL  DISTRIBUTION  OF  THE  ROSALES. 


The  Viteacea  or  Viniferce,  which  likewise  affect  the  tropics,  or  are  most  preva- 
lent in  the  warmer  parts  of  the  temperate  zones,  are  met  with  in  both  hemispheres  ; 
some  being  indigenous  to  Brazil,  Mexico,  Cayenne,  Jamaica,  and  the  other  West 
Indian  islands,  and  several  parts  of  North  and  South  America;  as  well  as  to  Java 
and  Sumatra,  the  East  Indies,  Japan,  the  Cape  of  Good  Hope,  Arabia,  and  the 
Levantine  countries  in  general,  extending  northwards  into  central  Europe,  and 
southwards  into  Australia;  th e Cissus  antarctica,  or  Knngaru  vine,  being  a 
native  of  New  South  Wales.  The  Meliacei e likewise  are  chiefly  found  in  the  East 
and  West  Indies,  in  the  Moluccas,  at  the  Cape  of  Good  Hope,  Sierra  Leone,  Porto 
Rico,  and  in  Guiana  ; but  they  are  more  decidedly  equatorial  in  their  range  than  the 
Viteacece , for  bat  two  stretch  southwards  to  Australia,  and  one  only  is  found  "as 
far  north  as  Syria.  Hence,  as  none  are  met  with  in  very  cold  latitudes,  and  the 
majority  within  the  tropics,  the  Vitintz  must,  on  the  whole,  notwithstanding  the 
exceptions,  which  are  several,  be  regarded  as  the  plants  of  equatorial  regions,  and 
of  the  warmer  parts  of  the  temperate  zones. 

(4767.)  CistiN/e.  Of  the  subsection  Hypericiance  the  Garciniacea  are  ex- 
clusively tropical  in  their  distribution.  They  chiefly  occur  in  the  equatorial  regions 
of  South  America  and  Brazil,  Guiana,  and  the  West  Indies.  They  are  also 
found  in  the  East  Indies  and  Java,  but  less  frequently.  In  continental  Africa, 
south  of  the  line,  they  are  unknown,  although  they  are  found  in  the  neighbouring 
islands  of  Bourbon  and  Madagascar,  as  well  as  at  Sierra  Leone,  in  the  north 
African  torrid  zone.  In  Europe,  the  central  and  northern  parts  of  Asia,  and 
in  Australia,  they  are  unknown. 

(4768.)  The  Hypericaceie  are  Ihe  substitutes  for  the  Garciniacea:  in  the  tem- 
perate zones ; very  few,  besides  the  Vismidtz,  being  found  within  the  tropics,  and 
the  majority  being  natives  of  the  north  temperate  zone  in  either  hemisphere. 
Carpodontos,  of  the  Eucryphidce,  is  a native  of  Van  Dieman’s  Land. 

(4769.)  The  Frankeniacete  are  widely  scattered:  several  of  the  Frankenid<z 
have  been  found  in  Australia,  at  the  Cape  of  Good  Hope,  and  one  in  South 
America,  but  the  majority  are  natives  of  the  countries  bounding  the  Mediterranean 
sea,  whether  its  African,  Asiatic,  or  European  shores.  They'  are  wholly  absent  from 
North  America,  and  none  have  been  found  in  tropical  Africa  or  Asia,  notwith- 
standing the  Sauvagesidaz  are  natives  of  Madagascar,  indeed,  are  exclusively  con- 
fined to  Africa  and  South  America. 

(4770.)  Of  the  Cistianee,  the  Alsodidtc,  which  are  transitional  from  the 
Sauvagesidte  to  the  Violaceee,  are,  like  the  former,  South  American  and  African 
plants;  one  exception  only  ( Pentuloba ) being  known.  But  the  J'iolidtB  are 
rare  within  the  tropics,  and  common  in  the  more  temperate  regions  of  both 
hemispheres,  and  of  either  W'orld.  They  are,  however,  more  frequent  north  of 
the  line  in  the  eastern,  and  south  of  it  in  the  western  world  ; and  it  is  remarkable, 
that  while  the  South  American  Viol  idee  have  for  the  most  part  a shrubby  port, 
those  of  the  northern  hemisphere  are  as  constantly  herbaceous  plants. 

(4771.)  The  Droseracetc  are  scattered  all  over  the  world.  They  are  marshy 
plants,  and,  like  other  aquatic  tribes,  have  a most  extensive  distribution.  Thus 
they  are  found  in  North  and  South  America,  in  Madagascar,  and  at  the  Cape, 
in  the  East  Indies  and  in  China,  as  well  as  in  New  Holland  and  in  Britain. 

(4772.)  The  Cislacea;  are  much  more  restricted  in  their  range.  In  the  western 
world  they  are  very  rare,  the  North  American  species  scarcely  exceeding  6 or  8 ; 
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in  South  America  they  are  hardly  known ; in  Asia  and  the  south  of  Africa  they 
are  as  seldom  met  with  as  in  America;  but  in  the  north  of  Africa,  the  Levant, 
and  the  southern  parts  of  Europe,  they  are  common. 

(4773.)  The  Bu’acctc  are  natives  both  of  the  eastern  and  western  hemispheres, 
but  they  are  chiefly  found  in  America,  and  exclusively  confined  to  the  tropics. 

(4774.)  The  Flacourtiacca.  are  likewise  almost  entirely  tropical  plants,  but 
they  are  found  to  be  more  prevalent  in  the  Old  than  in  the  New  World;  and, 
although  none  extend  northwards  into  the  temperate  zone,  Melicytus  ramifiorus 
has  been  found  in  New  Zealand. 

(4775.)  The  Marcgruviacecc  belong  exclusively  to  the  torrid  zone,  and  are 
peculiar  to  the  western  hemisphere ; indeed,  with  the  exception  of  Antholoma 
montana,  which  is  a native  of  New  Caledonia,  they  are  altogether  confined  to  the 
West  Indies  and  Continental  America,  within  the  tropics. 

(4776.)  The  Tamaricacece  contrast  well  in  their  distribution  with  the  preceding 
type,  for  these  plants  are  confined  to  the  eastern  hemisphere ; and  even  to  its 
northern  half.  The  shores  of  the  Mediterranean  are  the  head- quarters  of  the  type, 
but  it  stretches  southwards  to  the  Cape  de  Verde  Islands  and  the  East  Indies, 
and  northwards  to  Britain  and  Germany,  and  even  to  Siberia,  in  lat.  55°  N.  Col- 
lectively considered,  the  Cistina:,  although  occurring  both  in  the  torrid  and  tem- 
perate zones,  have  rather  an  equatorial  tendency.  Four  types  have  a decidedly 
equinoctial  range,  while  but  two  or  three  affect  the  temperate  regions. 

(4777.)  DiANTHiNiE.  The  Elatinuceaz  are  marshy  plants,  and  found  to  be 
present,  by  some  of  their  genera,  in  both  worlds,  and  in  either  hemisphere.  Elatine 
is  a European  genus,  Merimea  a native  of  South  America,  and  the  Bergitz  are 
indigenous  to  Africa,  both  at  the  Cape,  and  in  Egypt,  as  well  as  being  found  in  the 
East  Indies  ; and  Cry  pi  a minima  is  one  of  the  marshy  plants  of  Pennsylvania. 

(4778.)  The  Dianlhacetz  are  natives  of  the  north  frigid  zone,  and  of  the  colder 
parts  of  the  temperate  regions;  affecting  peculiarly  a polar  climate,  either  by 
latitude  or  altitude.  Some  few,  however,  are  found  in  the  southern  parts  of 
Europe,  the  north  of  Africa,  and  even  in  southern  Africa  and  Asia,  as  at  the 
Cape  of  Good  Hope,  Nepal,  and  China.  Very  few  are  met  with  either  in  North 
or  South  America ; and  hence,  notwithstanding  the  wandering  habitats  of  the 
Elatinucce,  the  Dianthints  may  with  justice  be  considered  one  of  the  extratro- 
pical  groups,  almost  peculiar  to  the  Old  World,  and  more  particularly  to  its 
northern  half. 

(4779.)  GcnANiN-E.  The  Linacece  are  chiefly  spread  over  the  temperate  and 
southern  parts  of  Europe,  and  the  northern  ones  of  Africa ; they  are  found  in 
Siberia,  but  are  rare  in  the  southern  parts  of  Asia,  only  two  being  known  to  be 
natives  of  India ; and  probably  there  are  none  indigenous  to  New  Holland,  iavLinum 
angusti/olium,  the  only  species  specimens  of  which  have  been  sent  from  Australia, 
is  believed  to  have  been  introduced  by  Europeans.  In  southern  Africa  very  few 
have  been  discovered,  and  both  in  North  and  South  America  they  are  compara- 
tively scarce. 

(4780.)  The  Cape  of  Good  Hope  is  the  chief  resort  of  the  Oxalulacece ; in 
Africa  within  the  tropics,  and  in  equatorial  Asia,  they  are  rare.  In  equinoctial 
America,  however,  they  are  abundant,  as  in  Mexico  and  Brazil,  yet  not  so  com- 
mon immediately  under  the  line  us  in  the  hotter  parts  of  the  temperate  zones, 
extending  into  Chili  on  the  south,  and  the  United  States  on  the  north,  thus  bearing 
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a similitude  to  their  distribution  in  the  eastern  hemisphere  ; as  they  are  found  both 
in  New  Holland  and  in  Britain. 

(4781.)  The  Balsaminacece  seem  chiefly  to  prevail  in  the  East  Indies,  China, 
and  at  the  Cape  of  Good  Hope;  but  their  number,  even  there,  is  insignificant. 
They  also  extend  northwards  into  Asiatic  Russia  and  Europe,  but  one  species 
however  being  found  native  in  each  of  those  vast  tracts,  and  in  North  America 
two  only  are  indigenous.  The  Cape  Balsams,  and  one  species  found  in  Mada- 
gascar, are  all  that  occur  in  the  southern  hemisphere,  none  having  been  found  in 
New  Holland. 

(4782.)  Hydrocera,  perhaps  scarcely  separable  from  the  Balsaminaceoe,  is  a 
native  of  Java. 

(4783.)  The  Tropoeolacea.  are  exclusively  confined  to  South  America.  They 
are  the  natives  of  the  more  temperate  parts  of  Peru  and  Chili ; being  found  chiefly 
on  the  high  lands  when  within  the  tropics. 

(4784.)  The  Geraniacece,  although  not  exclusively,  are  principally  African 
plants,  being  found  to  prevail  most  at  the  Cape  of  Good  Hope,  from  which  place 
the  beautiful  Pelarg'onia  have  almost  all  been  brought.  This  genus,  however,  is 
indigenous  also  to  New  Holland.  In  the  northern  hemisphere,  the  genera 
Erodium  and  Geranium  supply  the  place  of  Pelargonium,  Monsonia,  and  Sar- 
cocaulon;  for,  although  a few  species  of  both  are  found  at  the  Cape,  in  Australia, 
and  in  New  Zealand,  their  principal  range  extends  throughout  Europe,  Northern 
Asia,  and  North  America.  Rhyncotheca,  indigenous  in  New  Greneda  and 
Peru,  is  the  representative  of  the  type  in  the  southern  parts  of  the  western  world, 
and  the  Isopeta/a  are  natives  of  St.  Helena. 

(4785.)  Hence  it  would  appear  that,  on  the  whole,  the  Geranince  are  the  plants 
rather  of  the  temperate  and  cooler  parts  of  the  equatorial  regions,  than  of  either 
the  torrid  or  the  frigid  zones ; their  tendency,  however,  is  decidedly  more  towards 
the  equator  than  the  poles. 

(4786.)  Malvina.  Of  the  subsection  Malviante,  the  Malvacete  are  plants 
which,  if  not  peculiar  to  the  tropics,  occur  most  abundantly  and  grow  most  lux- 
uriantly in  the  torrid  zone,  or  the  hotter  parts  of  the  temperate  regions,  and 
diminish  rapidly  both  in  number  and  in  size  towards  the  poles.  One  subtype,  the 
Bombacida,  including  the  Adansonie , those  mammoths  of  the  vegetable  world, 
is  almost  exclusively  confined  to  the  intertropical  latitudes ; for  the  Plagianthus 
of  New  Zealand  (a  doubtful  associate,)  can  scarcely  be  considered  an  exception. 
The  East  and  West  Indies,  and  continental  Africa  and  America,  within  the  torrid 
zone,  are  their  principal  habitat,  but  by  far  the  greater  number  belong  to  the 
western  hemisphere.  The  Malvidce,  although,  like  the  associated  subtype,  decidedly 
affecting  the  tropics,  still  are  abundant  throughout  the  temperate  regions,  extending 
southwards  to  the  Cape  of  Good  Hope  and  New  South  Wales,  and  northwards 
throughout  continental  Europe  into  Britain,  and  even  in  a few  instances  into 
Siberia,  as  far  as  Moscow.  The  Malvultt  occur  in  nearly  equal  proportions  in 
both  the  eastern  and  western  hemispheres,  but  in  the  latter  they  seem  to  have  a 
more  tropical  tendency  than  in  the  former. 

(4787.)  The  Bromacea,  like  the  preceding  type,  are  chiefly  found  in  the  hotter 
parts  of  the  world,  and  some  of  them  have  a decidedly  tropical  distribution.  Thus 
the  Dombeyidcc  are  natives  of  the  East  Indies,  Ceylon,  the  Islands  of  Madagascar 
and  Bourbon,  and  the  Cape  of  Good  Hope,  in  the  Old  World,  and  of  Mexico  and 
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the  West  Indies,  in  the  New.  Two  species  of  Melhania  are  also  indigenous  to 
St.  Helena.  The  Hermannidee  are  found  both  in  the  West  Indies  and  South 
America,  as  well  as  sparingly  in  the  East  Indies  and  in  the  islands  of  the  Pacific ; 
hut  more  than  two-thirds  are  African  plants,  and  belong  exclusively  to  the  Cape 
of  Good  Hope.  The  Lasiopetulcic  of  the  Buttneridoe,  which  are  very  few  in 
number,  are  wholly  confined  to  New  Holland ; and  their  associates,  the  Butt- 
neriecc,  although  some  of  them  Australian  plants,  and  a few  natives  of  the  East 
Indies  and  the  Moluccas,  are  principally  found  in  the  West  Indies,  and  the  southern 
parts  of  continental  America,  within,  or  just  beyond  the  tropic;  none  of  them 
are  met  with  in  extratropical  North  America.  The  Sterculidee,  on  the  contrary, 
are  chiefly  stationed  in  the  eastern  hemisphere,  especially  in  India,  China,  and 
equinoctial  Africa;  in  America  they  are  rare,  a few  only  occurring  in  Mexico, 
the  West  Indies,  and  South  America. 

(4788.)  The  Tiliacec e,  like  the  rest  of  the  Malvianx,  have  a tropical  tendency. 
The  Dipterocarpida:  are  exclusively  confined  to  Java,  Sumatra,  and  the  other  islands 
of  the  East  Indian  Archipelago.  The  Elceocarpidte  are  also  for  the  most  part 
East  Indian  plants,  although  some  few  examples  are  found  in  New  Holland,  New 
Zealand,  and  South  America;  none,  however,  occurring  in  the  temperate  regions 
north  of  the  equator.  While  the  Tilida,  which,  like  both  the  associated  subtypes, 
have  in  general  an  equatorial  habitat,  extend  into  the  temperate  zones  of  either 
hemisphere,  being  found  in  the  East  Indies,  Java,  Ceylon,  Senegal,  the  Cape  of 
Good  Hope,  and  New  Holland  to  the  south ; and  Arabia,  the  northern  parts  of 
Africa,  and  most  of  the  European  countries  to  the  north,  in  the  eastern  world; 
while  in  the  western  the  range  is  equally  extensive,  although  not  so  abundant  in 
the  West  Indies  as  in  continental  America,  both  north  and  south.  Entelea  arbo- 
rescens,  the  ant-arctic  cork-tree,  is  a native  of  New  Zealand. 

(4789.)  Of  the  subsection  Camelliance , the  Chlenacea.  are  all  natives  of  Mada- 
gascar; the  type  is,  however,  very  small,  its  4 or  5 included  genera  containing  only 
8 or  10  known  species.  The  Theaceas,  although  not  confined  to  equatorial  lati- 
tudes, are  the  most  frequent  in  the  hotter  parts  of  the  world.  Thus  the  Ternstro- 
midce  are  natives  of  Nepal,  China,  and  Japan,  in  the  eastern  hemisphere;  and  of 
Jamaica,  the  Caraccas,  Guiana,  and  Brazil,  stretching  however  into  North  and 
South  America,  in  the  western  world  ; while  the  Cumellidoe  are  principally  found 
in  the  East  Indies  and  China. 

(4790.)  Hence,  collectively  considered,  the  Malvina:  are,  by  a great  majority, 
the  plants  of  warm  climates ; of  the  two  subsections,  the  Camelliante  are  the  least 
scattered  in  their  distribution,  being  found  prevalent  neither  so  directly  under  the 
line,  nor  extending  so  far  northwards  as  the  Malviante. 

(4791.)  Ranuncclin*.  Of  the  subsection  Berheriance,  the  Menispermacea: 
have  a decidedly  tropical  distribution,  prevailing,  however,  in  the  equatorial  regions 
of  Asia  and  America ; but  being,  as  far  ns  our  information  extends,  rare  within 
similar  latitudes  in  Africa.  The  East  Indies,  Ceylon,  the  West  Indies,  and 
Guiana,  are  the  favorite  habitats  of  the  Menispermidrc,  some  of  which,  however, 
are  found  in  Carolina,  and  even  as  far  north  as  Canada,  in  the  western,  and  Siberia, 
in  the  eastern  hemisphere.  The  Lardizabnlida  are  natives  of  Peru  and  Chili, 
and  the  Schizandrid<c,  of  Carolina,  and  the  southern  states  of  North  America. 

(4792.)  The  Berberacete,  on  the  contrary,  are  most  prevalent  in  the  temperate 
zone,  and  in  the  colder  parts,  even  approaching,  if  not  entering  the  arctic  and 
antarctic  circles;  and,  when  in  lower  latitudes,  affecting  mountainous  stations. 
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Thus,  iii  the  western  hemisphere,  they  are  found  in  Chili;  and  as  far  south  ns 
Terra  Magellanica  and  Del  Fuego;  and  as  far  north  ns  Canada.  While,  in  the 
eastern,  they  extend  from  the  mountains  of  Nepal  and  China,  to  Siberia  on  the 
north  ; but  south  of  the  line  they  are  not  met  with,  being  unknown  in  Australia, 
and  absent  from  the  whole  of  Africa ; and  none  have  hitherto  been  discovered  in 
any  of  the  islands  of  the  Great  South  Sea,  or  the  Southern  Atlantic  Ocean. 

(4793.)  Of  the  subsection  Ranunculi mue,  the  Anonucea.  have  equatorial  sta- 
tions, being  found  within  the  tropics  of  Asia,  Africa,  and  America;  the  East  and 
West  Indies,  Ceylon,  Senegal,  Guiana,  and  Cayenne,  are  their  favorite  habitats; 
sometimes,  however,  they  extend  into  Florida,  and  a few  other  parts  of  North 
America. 

(4794.)  The  Magnoliacece  are  peculiarly  North  American  plants;  for,  although 
a few  are  found  in  the  West  Indies,  and  some  have  been  discovered  native  in  the 
East  Indies  and  China,  still  their  especial  stations  are  the  swamps  of  the  North- 
western Continent.  Not  a single  species  has  been  met  with  in  Africa,  nor  in 
any  of  its  dependent  islands. 

(4795.)  The  Dilleniuceie  are  the  representatives  of  the  Magnoliacece  in  Aus- 
tralia, more  than  half  being  natives  of  New  Holland  and  the  neighbouring 
countries.  About  one-fourth  are  natives  of  India  and  Southern  Asia,  and  nearly 
as  many  of  America  within  the  tropics  : very  few  have  been  found  in  Africa,  and 
those  in  its  equatorial  parts,  as  at  Sierra  Leone,  and  on  the  banks  of  the  Senegal ; 
while  in  America  the  lllida  are  natives  of  Florida,  and  Drimys  Winleri  is  found 
at  the  southern  extremity  of  that  vast  continent,  being  indigenous  to  Magellan’s 
land. 

(4796.)  The  Ranunculacea  are  the  inhabitants  of  temperate  zones,  especially 
of  the  colder  parts  verging  towards  the  polar  circles.  They  are  nearly  equally 
distributed  in  the  eastern  and  western  hemispheres,  but  are  much  more  prevalent 
in  the  northern  than  in  the  southern  half  of  the  globe.  Thus  in  Europe  and 
Northern  Asia  about  one-fifth  of  the  whole  are  found,  and  in  North  America 
about  one-seventh,  while  in  South  America  the  proportion  is  not  above  one- 
seventeenth,  and  in  Australia  it  is  still  less.  They  occur  both  in  India  and 
Africa,  as  in  Nepal,  Ceylon,  Sierra  Leone,  Japan,  and  the  Cape  of  Good  Hope, 
but  when  within  the  tropics  they  seek  alpine  stations,  and  very  few  are  found 
either  in  Africa  or  Asia,  excepting  in  their  northern  parts,  extending  through 
Siberia  into  Kamtschatka,  on  the  north-eastern  limit,  and  into  New  Zealand  in 
the  south-western  extremity  of  the  world. 

(4797.)  Of  the  subsection  Nelumbiance,  the  Peeoniaccce  are  inhabitants  chiefly 
of  the  temperate  or  north  temperate  regions.  The  Paonidct  extend  from  China 
through  Tartary  and  the  Levant,  into  Europe  and  Siberia ; and  are  found  like- 
wise in  the  northern  parts  ot  America.  The  Cabontbida , which  are  aquatic 
plants,  although  most  common  in  the  northern  states  of  America,  extend  from 
New  Jersey  through  Carolina  to  Cayenne.  These  latter  are  exclusively  found  in 
the  western  hemisphere  ; the  former  are  natives  of  both  worlds. 

(4798.)  1 he  helumbiacem  are  tropical  water  plants,  indigenous  to  either  hemi- 
sphere, but  found  most  abundantly  in  the  East  Indies  and  China.  Like  other 
aquatics,  although  the  type  contains  but  a single  genus,  its  species  have  a license 
of  latitude.  T hey  used  to  be  common  in  Egypt,  but  are  now  rare  in  the  waters 
of  the  Nile,  although  still  frequent  in  those  of  the  Volga.  They  are  also  found 
in  the  West  Indies  and  America,  but  arc  not  met  with  south  of  the  equator. 
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(4799.)  Tbe  Nympheeacea,  which  are  very  similar  to  the  Nelumbiacece  in  habit 
and  structure,  have  likewise  a very  similar  distribution ; they  are  found  in  the 
East  and  West  Indies,  and  are  met  with  in  the  waters  of  most  countries  north  of 
the  equator,  as  far  as  Scotland  and  Siberia  in  the  eastern  world,  and  Canada  in 
the  western.  They  are  also  indigenous  to  the  Cape  of  Good  Hope,  which  is 
their  only  habitat  in  the  southern  hemisphere. 

(4800.)  Hence,  collectively  considered,  the  Ranunculinm  are  the  plants  of  the 
temperate  and  colder  regions  of  the  globe,  and  especially  of  those  of  the  northern 
hemisphere  ; and,  in  the  majority  of  those  instances  which  would  seem  as  to  lati- 
tude to  be  exceptions  to  the  general  rule,  the  plants  still  maintain  its  integrity  by 
their  stations,  either  flying  to  the  altitude  of  the  mountains,  or  to  the  reduced 
and  more  equalized  temperature  of  the  water. 

(4801.)  Rh.eadin;e.  The  SarraeenniaceiE,  including  only  the  several  species 
of  the  single  genus  Sarracennia,  have  a very  limited  habitat.  They  are  all 
natives  of  the  bogs  and  swamps  of  North  America,  and  are  unknown  in  any 
other  parts  of  the  world. 

(4802.)  The  Papaveracem  are  especially  European  plants,  more  than  two- 
thirds  of  those  known  being  indigenous  to  its  several  parts,  and  scarcely  any  ex- 
tend even  into  the  contiguous  districts  of  Asia  in  similar  parallels.  Two  species 
alone,  according  to  De  Candolle,  are  peculiar  to  Siberia,  but  some  European 
ones  are  indigenous  to  Asiatic  Russia  ; and  Papaver  microcarpon  is  a native  of 
Kamtschatka.  North  America  is  the  next  favorite  habitat  of  the  Papaveracem; 
bm  even  in  its  extratropical  regions  they  are  much  less  abundant  than  in  Europe, 
and  within  its  tropics  only  six  are  found.  This  distribution  finds  a parallel  in  the 
eastern  hemisphere,  for  but  three  have  been  discovered  in  China  and  Japan ; a 
single  species  is  all  that  Southern  Africa  affords,  and  New  Holland  can  boast  of 
only  one. 

(4803.)  The  Fwnariacece,  like  their  allies,  the  Papaveracece,  are  natives  of  the 
cold  and  temperate  regions  of  the  northern  hemisphere.  Siberia,  Kamtschatka, 
and  Canada,  are  their  favorite  habitats.  Some,  however,  stretch  to  the  south 
of  Europe;  and  three  species  have  been  found  at  the  Cape  of  Good  Hope,  two  of 
which  are  perhaps  but  varieties  of  the  European  Fumaria  officinalis  and 
F.  capreolata. 

(4804.)  The  Brassicacctz  or  Crucifer m form  another  decidedly  European  group : 
they  are  most  abundant  through  the  whole  extent  of  that  quarter  of  the  world,  from 
N orway  and  Lapland,  to  the  Levant  and  the  shores  and  islands  of  the  Mediterranean. 
Their  relative  and  absolute  numbers  rapidly  decrease  in  all  the  lower  latitudes;  and, 
although  found  on  the  northern  shores  of  Africa,  in  Syria,  and  Asia  Minor,  China, 
Japan,  and  the  East  Indies,  their  proportions  get  gradually  less  and  less:  in  equinoc- 
tial Africa  they  are  unknown,  but  in  the  southern  hemisphere  beyond  the  tropics, 
i.  e.  at  the  Cape  of  Good  Hope  and  in  New  Holland,  they  again  appear,  and  in  num- 
ber far  exceed  those  which  are  found  in  the  peninsula  of  Hindustan.  In  the 
Western  hemisphere,  although  far  less  abundant,  they  maintain  a similar  distribu- 
tion, extending  from  the  arctic  circle,  from  Baffin’s  Bay,  Melville  Island,  and 
Greenland,  through  North  America,  to  tbe  West  Indies,  where,  however,  their 
number  is  reduced  to  two ; and  again  increasing  in  its  south  temperate  zone,  being 
found  in  Patagonia,  and  also  in  New  Zealand.  From  the  computation  of  De 
Candolle,  of  about  900  or  1000  species,  upwards  of  800  belong  to  the  northern 
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hemisphere,  and  only  about  100  to  the  southern;  of  these  upwards  of  200 
are  iound  in  the  north  frigid  zone,  and  between  G and  700  in  the  north  temperate 
regions,  leaving  a very  small  quota  indeed  for  the  rest  of  the  world ; and  it 
appears,  from  further  calculations,  that  about  90  are  indigenous  to  the  south 
temperate  zone,  and  only  found  within  the  tropics ; and  even  these  are  for  the 
most  part  confined  to  the  mountainous  districts. 

(4805.)  The  Cappandacecc  are  almost  exclusively  tropical  plants,  or  confined 
to  tire  hotter  parts  of  the  temperate  regions.  The  Capparidcc  are  most  abundant 
in  Africa,  the  Cleomidee  most  prevalent  in  other  parts  of  the  torrid  zone,  but 
examples  of  both  subtypes  are  found  in  the  East  and  West  Indies.  Ceylon, 
Madagascar,  Senegal,  Sierra  Leone,  the  Cape  of  Good  Hope,  Jamaica,  Brazil, 
and  the  Caraccas,  are  their  favorite  habitats  ; but  they  are  also  found  in  Egypt 
and  Arabia,  and  in  several  parts  of  North  and  South  America;  one  species, 
Polanisia  graveolens,  occurring  native  as  far  north  as  Cunada,  although  the 
south  of  Europe  is  the  highest  latitude  in  which  they  are  found  in  the  eastern 
world  ; and  tiiis  is  attained  only  in  the  case  ol  Capparis  spinosa  and  Cleume 
violacea,  which  latter  is  indigenous  to  Portugal. 

(4806.)  The  Resedacea  are  almost  peculiar  to  Europe,  especially  to  its  middle 
and  southern  parts.  Several  species,  however,  are  found  in  Asiatic  and  African 
countries  bordering  on  the  Mediterranean,  as  in  Egypt  and  Palestine,  and  one  is 
mentioned  as  being  a native  of  China.  They  are  wholly  absent  from  the  western 
hemisphere,  and  but  one  is  known  south  of  the  equator,  viz.  Reseda  dipetala , 
which  is  found  at  the  Cape  of  Good  Hope. 

(4807.)  Pbe  Polygalacece,  though  few  in  number,  are  very  widely  scattered  over 
the  surface  of  the  globe,  being  found  in  both  hemispheres,  and  in  every  zone  of 
either  world.  Perhaps  their  chief  seat  is  the  Cape  of  Good  Hope,  but  several  are 
also  stationed  in  North  America;  and  others  are  met  with  in  South  America  and 
the  West  Indies,  three  or  four  in  Europe  as  far  north  as  Britain,  2 or  3 in  China, 
and  three  or  more  species  of  the  Brazil  genus,  Contesperma,  are  found  in  New 
Holland,  to  which  country  the  allied  Tremandracem  are  exclusively  confined. 

(4808.)  If  number  ol  genera  and  species,  or  the  prevalence  of  individuals,  be 
admitted  as  criteria  to  determine  the  predominant  distribution  of  any  series  of 
natural  families,  the  section  Rhmadinie  has  most  eminently  a northern  range. 
Of  all  the  flowering  orders  these  types  contain  plants  which  nearest  approach  the 
pole  in  the  greatest  numbers,  and  luxuriate  in  the  frigid  zone,  almost  on  the 
boundaries  of  perpetual  snow.  They  are  hence,  on  the  average,  to  be  esteemed 
as  belonging  peculiarly  to  the  north  temperate  and  frigid  zones. 

(4809.)  Rutinaj.  The  Amyridacetc,  which  are  very  few  in  number,  are,  with 
the  exception  of  Amyns  Fluridana , which  is  found  in  the  most  southern  of  the 
United  States,  exclusively  tropical  plants;  being  nearly  equally  divided  between 
the  two  hemispheres,  but  rather  predominating  in  the  western.  The  East  and  West 
Indies  and  Continental  America  within  the  torrid  zone,  are  their  favorite 
habitats. 

(4810.)  The  0/acacetc  have  likewise  in  general  an  equinoctial  range,  being 
found  both  in  the  East  and  West  Indies,  and  in  Continental  America  within  the 
tropics,  but  they  are  also  found  in  Africa  and  in  New  Holland. 

(4811.)  1 he  Aurantiaceic  are  natives  of  warm  countries,  and,  although  not 
decidedly  tropical,  yet  are  met  with  most  abundant  and  luxuriant  in  the  northern 
parts  of  the  equatorial  regions,  and  the  southern  ones  of  the  north  temperate 
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zone.  The  East  Indies,  China,  and  Japan,  are  their  principal  habitats,  but  they 
are  found  in  other  parts  of  Asia,  in  the  Island  of  Madagascar,  in  the  West  Indies, 
and  in  Brazil,  and  they  are  almost  naturalized  to  the  southern  parts  of  Europe. 

(4812.)  Of  the  Rutacea  the  Zygophyllidt e are  curiously  scattered  over  various 
parts  of  the  Old  and  New  Worlds.  The  genus  Tribulus  is  found  within  the  tro- 
pics, or  in  countries  bordering  on  them  in  both  hemispheres,  being  a native  of 
Thibet  and  Jamaica,  and  extending  both  into  South  America  and  the  South  of 
Europe.  The  Fagonii e are  spread  over  the  south  of  Europe  and  the  Levant.  The 
Zygophylla  are  indigenous  to  Northern  and  Southern  Africa,  Syria,  Siberia,  and 
Mexico.  Melianthus  occurs  both  in  the  East  Indies  and  in  New  Holland  ; but 
Guiacum,  with  the  small  genera,  Larrea  and  Porliera,  are  exclusively  confined  to 
the  West  Indies  and  Continental  America. 

(4813.)  The  Rutidce  are  distinguished  into  three  subtypical  districts,  the  geo- 
graphical distribution  of  each  of  which  is  worthy  of  separate  attention.  (1°.)  The 
Rutecc  are  natives  of  the  southern  parts  of  Europe,  and  of  Levantine  Africa  and 
Asia,  rarely  being  met  with  within  the  tropics.  Ruta  albiflora  is,  however,  in- 
digenous in  Nepal.  (2°.)  The  Diosmece,  as  before  described  [§  4016],  are 
systematically  formed  into  four  or  five  minor  groups,  and  their  structural  pecu- 
liarities are  curiously  coincident  with  their  geographical  distribution.  Thus  the 
Dictamnete  are  natives  of  the  south  of  Europe.  1 he  genuine  Diosmecz  are  almost 
exclusively  confined  to  the  Cope.  The  Boronica.  are  Australian  Diosmetz  ; and 
the  PilocarpetB  and  Cusparim  are  as  exclusively  American,  being  chiefly  natives 
of  the  West  Indies  and  the  neighbouring  continent,  some  also  occurring  in  New 
Zealand  and  the  Friendly  Isles.  (3°.)  The  ZanthoxylecE  are  for  the  most  part 
natives  of  the  equinoctial  regions  of  Asia  and  America,  especially  the  latter.  In 
Continental  Africa  they  are  scarce,  but  are  found  in  the  Isles  of  France  and 
Madagascar;  and  one  is  indigenous  to  New  Holland. 

(4814.)  The  Simarubida:  are  altogether  tropical  in  their  distribution  ; they  are 
found  in  the  West  Indies  and  Guiana,  in  Continental  Africa,  and  in  Nepal. 

(4815.)  The  Ochnacec t are  formed  of  two  subtypes ; of  these  the  Ochnidm  have 
a decidedly  equatorial  range  : they  are  found  in  the  East  and  West  Indies,  at 
Sierra  Leone,  in  Madagascar,  Guiana,  and  Mexico;  thus  flourishing  only  in 
the  hottest  parts  of  the  world;  while  the  Coriaridce,  although  most  prevalent 
within  the  tropics,  as  in  Peru  and  Mexico,  are  also  found  in  the  north  of  Africa, 
the  south  of  Europe,  and  even  in  New  Zealand. 

(4816.)  The  Rutin  a:  form  therefore,  collectively  considered,  a section  which 
predominates  within  the  tropics,  or  in  the  hotter  parts  of  the  temperate  zones, 
never  in  any  instance  approaching  the  arctic  or  antarctic  circles. 

(4817.)  Acerin.b.  Of  the  Sapindacce,  essentially  a tropical  group,  the 
SapindidtE  are  chiefly  (though  not  exclusively)  found  in  the  eastern,  and  the 
Paullinidce  in  the  western  hemisphere.  The  Dodonidm  occur  sparingly  where 
the  two  previous  types  are  the  most  common,  and  prevail  in  New  Holland,  where 
the  others  are  unknown.  Europe  and  North  America  beyond  the  tropic  are 
wholly  without  examples  of  this  type. 

(4818.)  Of  the  /Esculacea,  the  Rhizobolidce  are  exclusively  natives  of  South 
America  within  the  torrid  zone;  while  the  Hippocastanide  are  found  in  the  tem- 
perate parts  of  Northern  India,  whence  they  have  spread  into  the  Levant;  but  the 
greatest  number  are  found  in  the  north  temperate  regions  of  America. 
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(4810.)  The  Aceracece  follow  nearly  tbe  distribution  of  the  JEsculaccce,  but 
have  rather  a more  northern  range;  they  are  found  to  prevail  from  India,  China, 
and  Tartary,  to  Britain,  and  throughout  the  greatest  part  of  North  America  ; but 
they  are  absent  from  Africa,  and  none  are  known  south  of  the  line  in  either 
hemisphere. 

(4820.)  The  Malpighi  ace  cc.  are  equinoctial  plants,  and  almost  peculiar  to  the 
western  world.  In  Africa  and  Asia,  even  within  the  torrid  zone,  they  are  rarely 
met  with : one  is  found  in  Arabia,  but  in  Europe  and  Australia  they  are  unknown. 

(4821.)  The  Hippocratacea:  are  likewise  chiefly  West  Indian  and  South  Ame- 
rican plants,  a few  only  having  been  discovered  in  Africa  and  Asia,  as  in  Sierra 
Leone  and  in  the  East  Indies ; but  from  Europe  and  Australia  they  are  wholly 
absent. 

(4822.)  The  Brexiaceoe,  including  only  the  very  few  known  species  of  the 
solitary  genus  Brexia,  are  confined  exclusively  to  Madagascar. 

(4823.)  Hence,  on  the  average,  it  appears  that  the  Acerim e are  for  the  most 
part  natives  of  the  warmer  parts  of  the  temperate  regions,  tending  rather  to 
the  equator  than  to  the  northern  or  southern  zone. 

(4824.)  Should  an  average  be  attempted  of  the  distribution  of  the  Rosales  in 
general,  it  would  be  liable  to  so  many  exceptions  as  scarcely  to  be  worth  enun- 
ciating ; they  are,  however,  manifestly  less  northern  in  their  range  than  the 
Querneales,  and  they  seem  to  predominate  within  the  tropics  and  in  the  hotter 
regions  of  the  temperate  zones. 


SYXtZNTGAI.ES. 

(4825.)  Rubiacincc.  The  Caprifoliacece  are  plants  peculiarly  belonging  to  the 
north  temperate  zone,  and  tending  more  towards  the  frigid  than  the  torrid  zone. 
Some  few  are  found  in  Nepal  and  China,  in  the  north  of  Africa,  the  islands  of 
the  Mediterranean,  the  Levant,  and  the  West  Indies,  but  the  majority  belong  to 
North  America  and  Europe,  extending  as  far  north  as  Canada  and  Siberia. 

(4826.)  The  Cinchonacece  are  chiefly  tropical  in  their  distribution;  they  are 
natives  both  of  tbe  eastern  and  western  hemispheres.  The  East  and  West 
Indies,  the  Cape  of  Good  Hope,  Sierra  Leone,  the  Isle  of  Bourbon,  Madagascar, 
the  Bahamas,  China,  and  Arabia,  are  their  favorite  haunts.  Some  however  ex- 
tend northwards  and  southwards  into  the  United  States  of  America  and  Terra 
Magellanica,  and  they  are  also  found  both  in  New  Zealand  and  New  Holland. 
The  Rubiacece,  intimately  allied  to  the  Cinchonacea,  and  often  considered  as 
forming  a part  of  that  group,  represent  them  in  the  more  northern  parts  of  the 
world,  from  which  the  others  are  wholly  absent. 

(4827.)  Hence,  collectively  considered,  the  Rubiacince,  although  very' widely 
spread,  and  extending  even  towards  polar  latitudes,  are  in  the  vast  majority  of  in- 
stances tropical  plants,  or  natives  of  the  hotter  parts  of  the  temperate  zones, 
bordering  on  the  equatorial  regions. 

(4828.)  Valerik^e.  The  V 'ileriamcea;  are  natives  of  temperate  latitudes  ; 
they  are  common  throughout  Europe,  and  are  found  even  in  high  latitudes,  and  at 
considerable  altitudes ; they  occur  in  the  Levant,  and  are  frequent  in  the  north  of 
India.  Some  are  found  at  the  Cape  of  Good  Hope,  but  they  are  rare  in  Africa, 
and  likewise  seldom  met  with  in  North,  although  common  in  South  America. 
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(4829.)  The  Dipsacea  are  more  particularly  the  plants  of  the  south  temperate 
regions,  especially  of  the  eastern  hemisphere  north  of  the  line;  and,  unlike 
the  V Aerianacea,  they  are  not  met  with  in  high  latitudes,  or  at  any  considerable 
altitudes.  Morina,  of  the  Morinidee , is  a native  of  Persia.  The  Scabiosidee  are 
principally  spread  over  the  southern  parts  of  Europe,  the  northern  ones  of  Africa, 
and  the  Levant,  extending  even  to  the  East  Indies,  Cochin-china,  and  the  Cape 
of  Good  Hope,  but  they  are  very  rare  in  the  western  world. 

(4830.)  Hence  it  is  evident  that  the  Valerina  are  the  denizens  of  temperate 
climates,  with  a polar  rather  than  an  equatorial  tendency. 

(4831.)  Asterinie.  The  CalyceraceeE , which  are  little  more  than  a deviating 
group  of  the  Asterianie , need  scarcely  be  distinguished  as  to  their  distribution 
from  the  rest  of  the  Composites , were  it  not  that  they  are  altogether  South 
American  plants.  The  Asteriana  are  widely  distributed,  and  they  are  scattered 
in  no  very  regular  proportions  through  diverse  latitudes.  It  is  however  mani- 
fest that  the  Asteracea  are  most  prevalent  within  the  tropics  and  in  hot  countries  ; 
while  the  CynaracetE  are  most  abundant  in  the  temperate  regions,  and  the 
Cichoracea  and  Mutisiaccce  in  the  cold  ones ; the  former  most  frequent  in  the 
northern,  and  the  latter  in  the  southern  hemisphere : the  Mutisiaceez  indeed 
appearing  to  be  the  representatives  of  the  Cichorcicea  in  the  higher  latitudes  of 
South  America,  especially  from  Peru  to  the  Straits  of  Magellan,  although  some 
are  found  in  Mexico  and  the  West  Indies;  and  Perdicium  is  a native  of  Siberia. 
From  the  collections  made  in  Africa  the  Composites  do  not  seem  to  be  so  numer- 
ous, at  least  on  its  wrestern  coasts,  and  at  the  Cape,  as  in  the  other  continents ; 
and  in  the  northern  parts  of  New  Holland  their  ratio  is  also  small.  One  other 
generalization  is  remarkable;  for,  w'hile  in  the  cold  and  temperate  zones,  the 
Composite!:  are  herbaceous  plants,  rarely,  as  in  the  burdock  and  some  Artemisia, 
becoming  suftrutescent,  they  gradually  assume  a shrubby,  and  even  an  arboreous 
port,  as  they  approach  the  equator : thus  the  Chilian  Asterianie  are  for  the  most 
part  bushes,  and  in  the  Island  of  St.  Helena  the  most  common  trees  belong  to 
this  natural  group. 

(4832.)  Humboldt,  Brown,  and  others,  have  made  some  laborious  calculations 
as  to  the  relative  proportions  which  the  Compositce  hold  to  other  flowering  plants, 
in  various  parts  of  the  world.  Thus,  in  Lapland,  they  form  .,l,  in  France  $,  in 
Germany  in  Sicily  upwards  of  J,  in  North  America  J,  about  the  same  in  equal 
latitudes  in  Europe;  but  in  tropical  America  increasing,  as  in  Sicily,  to  ^ : in 
Melville  Island  but  in  the  northern  parts  of  New  Holland  only  $'3.  Hence  it 
would  appear  that,  collectively  considered,  the  Asterince  predominate,  in  their 
relative  proportions  to  other  flowering  plants,  within  the  tropics  and  in  the  coun- 
tries bordering  thereon,  at  least  in  the  northern  hemisphere,  and  that  their  ratio 
is  the  lowest  within  the  arctic  circle,  and  in  the  colder  parts  of  the  north  temperate 
zone.  New  Holland,  within  the  tropics,  is,  however,  an  exception,  as  there  the 
proportion  is  considerably  less  than  either  in  Lapland  or  in  Melville  Island. 

(4833.)  Campanulinje.  The  Goodeniacem  and  Stylidiacea,  both  nearly  re- 
lated to  the  Asterinec,  are  almost  exclusively  confined  to  New  Holland  and  the 
Australian  Islands;  thus,  perhaps,  supplying  the  place  of  the  preceding  sec- 
tion. Some,  as  a few  species  of  Scervola,  have  been  found  in  the  East  and 

West  Indies,  but  they  are  very  rarely  met  with  beyond  the  Australian  depen- 
dencies. 
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(4831.)  Of  tbe  Campanulacece,  the  Lobelidte  are  decidedly  the  plants  of  hot 
climates,  and  the  Cumpnnulidw  those  of  cold  ones.  The  former  are  most  abund- 
ant in  the  West  Indies  and  Continental  America  within  the  tropics,  the  Sandwich 
Islands,  and  the  Cape  of  Good  Hope.  They  are  also  found  in  the  East  Indies 
and  China,  and  hence  stretch  northwards  into  Britain,  and  southwards  into  New 
Zealand,  but  examples  of  them  get  more  and  more  rare  in  a direct  ratio  to  the 
distance  from  the  equator  ; while  the  Campanulidiz  prevail  in  the  north  tempe- 
rate zone.  These  latter  are  found  in  Northern  Asia  and  Europe,  as  in  Lapland, 
Siberia,  Scotland,  and  the  alpine  regions  of  France  and  Switzerland,  as  well  as  in 
North  America,  but  their  especial  range  in  the  northern  hemisphere  is  between 
the  30th  and  47th  degree ; on  either  side  of  this  zone  they  diminish,  but  most 
rapidly  towards  the  equator,  only  nineteen  species  being  known  within  the  tropics. 
In  the  southern  hemisphere  they  again  prevail  at  the  Cape  of  Good  Hope  in  latitude 
34°  south,  but  the  genera  are  for  the  most  part  different  from  those  of  Europe. 
In  South  America  and  Australia  but  few  are  found,  their  place  being  supplied  in 
the  latter  by  the  Gnodeniucex. 

(4835.)  Although  the  Goodeniacem  and  Stylidiucete,  with  the  Lohifidce  of  the 
Cumpunulacece,  have  a decidedly  tropical  range,  yet,  since  the  Campunulidm  con- 
tain more  known  genera  than  all  the  others  combined,  this  section  must  be 
regarded  as  rather  affecting  temperate  than  warm  climates:  but  with  a tendency 
rather  towards  the  equator  than  the  poles. 

(4830.)  Ericinjs.  The  Vucciniaceat  prevail  in  the  cold  temperate  latitudes  of 
the  northern  hemisphere,  approaching,  and  even  entering  the  arctic  circle.  In  the 
middle  and  southern  parts  of  the  temperate  zone  they  are  scarce,  and  within  the 
tropics  hardly  known.  The  northern  parts  oi  Europe  and  America  are  their 
principal  stations,  but  they  are  also  met  with  on  the  high  lands  of  the  Sandwich 
Islands,  thus  approaching  the  antarctic  circle. 

(4837.)  Of  the  Ericacea,  the  Pyrolidee  have  a northern  distribution,  being 
principally  indigenous  to  the  northern  part  of  Europe  and  Asia,  and  North  Ame- 
rica, and  absent  from,  or  not  as  yet  met  with,  in  the  southern  hemisphere.  The 
Ericidce  are  common  all  over  the  world,  excepting  in  Asia  and  Australia.  In  the 
latter  they  are  almost  unknown,  and  in  the  former  scarce.  Their  head-quarters 
are  at  the  Cape  of  Good  Hope,  where  they  are  found  in  extraordinary  profusion. 
They  are  also  frequent  both  in  North  and  South  America,  in  the  forms  of  Rhodo- 
dendra  and  Azalese  ; but  still  insignificant  in  their  numbers,  if  compared  to  the 
Erica)  of  the  Cape. 

(4838.)  The  Epaciiidace;e,  which  would  seem  to  be  the  heaths  of  Australia, 
supply  the  place  of  the  Ericae  in  New  Holland,  New  Zealand,  and  the  Polynesian 
Isles,  where  they  are  exclusively  found,  and  throughout  which  they  are  as  abund- 
ant as  the  Erica)  at  the  Cape  ; and  it  is  remarkable,  ns  before  observed,  that  in 
the  countries  of  the  Epacriducete  the  Ericae  are  scarcely  known,  although  the 
ormer  are.  not  abundant  in  every  region  from  which  the  latter  are  absent. 

(4830.)  The  Ericince,  collectively  considered,  are  perhaps,  on  the  whole,  pre- 
dominant rather  in  the  warm  temperate  regions  than  either  within  the  tropics  or 
towards  the  poles,  although  several  are  equatorial  in  their  habitats,  and  not  a few 
have  an  arctic  and  antarctic  tendency. 

(4840.)  Styracin/e.  The  Slyraceie  are  natives  of  the  south  of  Europe,  ol 
China,  and  Nepal,  and  of  America,  both  within  and  without  the  tropics.  In 
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Africa  and  Australia  they  are  unknown,  while  the  Belvisiaceoe  are  exclusively 
found  in  Africa;  and  the  Saputucece,  in  the  South  Sea  Islands,  as  well  as  in  India, 
Asia,  Continental  and  Insular  Africa,  and  both  North  and  South  America.  But 
from  Europe  and  Northern  Asia  they  are  altogether  absent. 

(4841.)  The  Ebenucca  are  likewise  chiefly  prevalent  in  the  East  and  West 
Indies,  Ceylon,  Japan,  and  the  Cape  of  Good  Hope  ; some,  however,  are  met  with 
as  far  north  as  Virginia  and  New  York  in  America,  and  Switzerland  in  Europe. 
Thus,  collectively  considered,  the  Styraciniz  are  most  prevalent  in  the  torrid 
zone  and  the  hotter  parts  of  the  temperate  regions,  none  of  them  tending  towards 
the  poles. 

(4842.)  Menthinje.  The  Gesneriacerc  are  natives  of  the  West  Indies  and 
Continental  America,  within  the  tropics.  They  are  exclusively  confined  to  the 
equatorial  parts  of  the  western  hemisphere,  and  are  unknown  in  any  other  parts 
of  the  world.  The  Orobatichucecc,  on  the  contrary,  which  are  nearly  related  to 
them,  however  different  they  may  seem  in  habit,  are  common  to  both  worlds,  but 
are  most  prevalent  in  the  south  temperate  regions  of  the  northern  hemisphere.  In 
India  and  Southern  Africa  they  are  rare,  and  mention  is  not  made  of  them  in  the 
catalogues  of  Australian  plants. 

(4843.)  The  Acanthacea,  although  not  exclusively  tropical  in  their  distribu- 
tion, are  natives  only  of  the  torrid  zone,  or  of  the  hotter  parts  of  the  extratropical 
regions.  The  East  and  West  Indies,  Ceylon,  Madagascar,  the  Cape  of  Good 
Hope,  and  Continental  Africa  and  America,  under  the  line,  are  the  favorite  sta- 
tions of  the  Acanthidm.  A few  are  found  in  China  and  the  south  of  Europe,  but 
their  number  is  small.  The  Cyrtandridtc  and  SesamidtR  have  a still  more  deci- 
dedly equinoctial  range,  the  former  being  wholly  confined  within  the  tropics  of  the 
eastern  hemisphere ; while  the  latter,  although  present  in  both  hemispheres,  are 
scarcely  known,  except  in  Egypt  without  the  limits  of  the  torrid  zone. 

(4844.)  The  Bignonincei z have  likewise  an  equinoctial  tendency.  They  occur 
within  the  tropics  of  either  hemisphere,  and  are  principally  met  with  in  the  East 
and  West  Indies,  China,  Madagascar,  Mexico,  and  Guiana.  In  America  they 
extend  northwards  and  southwards  into  Pennsylvania  and  Chili,  but  in  the  eastern 
hemisphere  they  are  unknown  in  Europe,  although  natives  of  New  Holland  and 
New  South  Wales. 

(4845.)  Of  the  Verbenucea, , the  Selaginithe  are  all  natives  of  Africa,  and  ex- 
clusively found  at  the  Cape  of  Good  Hope.  The  Myoporidrc  are  chief!}'  Austra- 
lian plants,  few  being  found  either  in  Asia,  Africa,  or  America,  and  there  only 
within  the  torrid  zone,  although  in  Van  Dieman’s  Land  they  are  common,  and 
several  are  natives  of  the  Sandwich  Islands.  In  Europe  they  are  unknown. 
The  Ferbinidce  likewise  are  chiefly  met  with  in  tropical  latitudes  ; in  the 
East  and  West  Indies,  Ceylon,  Java,  Japan,  Sierra  Leone,  Guinea,  and  Guiana, 
they  are  common.  In  South  America  they  extend  into  the  temperate  regions, 
but  in  North  America  and  Europe  they  are  rare;  and  our  Verbi?iid<e  are  insigni- 
ficant herbs,  while  those  of  Africa  and  Nepal  are  majestic  forest-trees. 

(4846.)  The  Menthacete  or  Labiata:,  although  not  tropical  plants,  and  having 
their  predominant  range  in  the  north  temperate  zone,  are  chiefly  found  in  its 
southern,  or  in  its  hotter  and  drier  parts.  Many  are  indigenous  within  the  tropics, 
but  the  majority  are  met  with  between  the  40th  and  50th  degrees  of  north  lati- 
tude, their  proportion  becoming  ess  on  either  side,  but  more  especially  diminishing 
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towards  the  pole  than  towards  the  equator.  In  marshy  localities  and  in  the 
northern  regions  they  are  rare : from  Melville  Island  they  are  altogether  absent. 

(4847.)  The  XJtriculariacete  are  the  representatives  of  the  Menthucece  in  wet 
and  swampy  situations,  and,  like  many  other  aquatics,  they  are  found  in  most  parts 
of  the  world. 

(4848.)  The  S crop  hula  via  cece  are  remarkable  for  their  very  wide  diffusion. 
They  are  met  with  everywhere,  and  almost  everywhere  in  abundance,  even  from 
the  equator  to  the  poles.  In  the  torrid  zone  of  either  world  they'  are  abundant; 
but  perhaps  more  common  in  the  temperate  regions  of  either  hemisphere,  extend- 
ing southwards  into  New  Holland,  New  Zealand,  Terra  del  Fuego,  and  the 
Falkland  Isles ; and  northwards  into  Canada,  Siberia,  Greenland,  and  Melville 
Island.  The  Rhinanthidie  have  a less  tendency  either  towards  the  equator  or  the 
poles  than  the  Scroplmdarid.ee , and  are  principally  met  with  in  the  temperate 
zones  both  of  the  northern  and  southern  hemispheres. 

(4849.)  The  Menthina,  collectively  considered,  can  scarcely  be  said  to  pre- 
dominate in  either  zone,  for  the  equatorial  prevalence  and  the  tropical  tendency  of 
the  three  or  four  first  named  types,  is  compensated  by  the  polar  range  of  the 
latter,  and  the  intermediate  distribution  of  the  large  group  Menthaceae. 

(4850.)  Solanijoe.  The  SolanacetB  have  for  the  most  part  a tropical  range, 
or,  when  extratropical,  they  are  distributed  through  the  warmer  parts  of  the  tem- 
perate zones,  their  numbers  being  in  an  inverse  ratio  to  the  latitudes  in  which 
they  are  found ; and  none  are  known  within,  and  few  observed  to  approach  the 
frigid  zones.  Of  the  four  subtypes,  the  V erbascids,  have  the  most  northern 
tendency ; for,  although  the  several  species  of  Anthocercis  are  natives  of  New 
Holland,  and  the  Celsitz  are  found  in  the  East  Indies,  Barbary,  and  the  Levant, 
the  large  genus  Verbascum  is  wholly  extratropical,  extending  from  the  shores  of 
the  Mediterranean  even  to  Siberia ; a solitary  species  or  so  being  alone  indigenous 
in  Nepal.  In  the  torrid  zone  the  Solanidic  occur  in  vast  profusion.  The  East 
and  West  Indies,  Guinea  and  Guiana,  indeed,  the  equatorial  regions  in  all  their 
amplitude,  including  the  hotter  parallels  of  the  zones  on  either  side,  are  richly  fur- 
nished with  the  various  genera  and  species  of  this  important  group.  The  Solanidee, 
however,  are  rather  more  prevalent  in  the  western  world  than  in  the  eastern, 
which  is  the  reverse  of  the  Verbascida , and  both  are  more  common  in  the 
northern  than  in  the  southern  hemisphere.  Of  the  Nolanidie  and  Ccs/rulce  little 
need  be  said;  the  Nolance  are  natives  of  Chili  and  Peru,  and  the  Centra  are  found 
within  the  tropics  of  both  halves  of  the  globe. 

(4851.)  The  Polemoniacece  are  almost  the  reverse  of  the  Solanaceat  in  their 
geographical  distribution,  for  in  temperate  regions,  especially'  in  those  of  the 
north-western  continent,  they  abound,  while,  within  the  tropics,  they'  are  unknown. 

1 hey  are  much  less  abundant  in  Europe  and  Asia  than  in  America,  where  they 
extend  as  far  north  as  Canada.  In  the  southern  hemisphere  they’  are  compara- 
tively scarce. 

(4852.)  1 he  Convolvulaceiz  are  in  the  main  equatorial  plants,  their  maximum 
being  within  the  tropics,  and  their  number  gradually  decreasing  north  and  south 
as  the  latitudes  increase.  Although  present  and  well  known,  they  are  compara- 
tively lew  even  in  the  temperate  parts  of  Europe  and  North  America,  but  in 
the  colder  parallels  they  are  very  seldom  found.  In  Asia,  Australia,  Africa,  and 
America,  within  the  tropics,  they  are  most  abuuduut;  Sierra  Leone,  Senegal, 
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Madagascar,  and  the  islands  of  the  East  and  West  Indian  Archipelagos,  are  their 
favorite  habitats.  The  Cmcutidoe,  bearing  in  mind  their  much  smaller  number, 
seem  to  be  as  widely  diffused  as  the  Convolvuliclm  ; for  they  extend  from  Nepal  to 
New  Holland,  and  from  Cochin-china  to  Siberia,  in  the  eastern  hemisphere,  and 
in  the  western  they  are  found  in  Brazil,  Mexico,  Peru,  and  Chili,  as  well  as  in 
other  parts  of  North  and  South  America. 

(4853.)  The  Hydroleacea,  although  few  in  number,  are  widely  scattered  over 
the  globe,  appearing  at  intervals  in  every  zone.  Thus  TVigandia  and  Nonna  are  in- 
tertropical  plants  ; the  Hydroleee  are  found  both  within  and  without  the  tropics, 
and  in  both  the  eastern  and  western  worlds;  while  Diapensia  is  a native  of 
Lapland. 

(4854.)  The  Boraginacea  are  the  especial  plants  of  the  temperate  regions,  and 
they  are  found  in  either  hemisphere,  and  in  either  world.  The  Boraginidte  are 
principally  found  in  the  south  of  Europe,  the  north  of  Africa,  and  Levantine 
Asia ; in  the  north  of  Europe  they  are  less  abundant  than  in  the  south,  and  in  the 
western  less  common  than  the  eastern  hemisphere.  Within  the  tropics  they  are 
almost  unknown ; some  are  found  in  Peru,  at  the  Cape  of  Good  Hope,  in  Ceylon, 
and  in  New  South  IV ales;  but  on  the  whole  they  are  less  frequent  south  than 
north  of  the  equator. 

(4855.)  The  Hydrophyllidcc  are  in  one  respect  the  reverse  of  the  Boraginidce, 
as  they  are  wholly  American  plants ; hut  they  agree  with  their  associates  in  being 
found  chiefly  in  the  temperate  regions.  They  occur  both  in  Canada  and  in  Terra 
Magellanica,  with  very  few  intervening  habitats;  one  species,  however,  is  a native 
of  Virginia,  and  another  of  Peru. 

(4856.)  01  the  Heliotropida,  which  are  separated  into  several  districts,  the 
Cordiecc  and  Ehretiea  have  an  exclusively  tropical  range,  being  found  in  both  he- 
mispheres, but  only  within  the  torrid  zone;  and  the  HeliotropiecE,  although  not 
strictly  equinoctinal  plants,  are  rarely  found  without  the  tropics,  except  in  the 
hotter  parts  of  the  temperate  zones. 

(485 1.)  the  Solaiunce,  collectively  considered,  have  decidedly  rather  an  equa- 
torial than  a polar  range  ; for,  although  many  are  found  in  the  temperate  regions, 
they  are  in  general  natives  of  their  warmer  parts. 

(48u8.)  Gejvtianinje.  Of  the  Gentianacete,  the  Spigelidce  are  natives  of 
America,  and  chiefly  confined  to  the  southern  tropic,  extending  however  as  far 
north  as  Maryland.  The  Menyanthidu, , on  the  contrary,  have  rather  an  extra- 
tropical  range,  being  natives  of  North  America,  the  north  of  Europe,  and  New 
South  Wales  ; a few,  however,  are  found  in  the  East  Indies  and  at  the  Cape  of 
Good  Hope  ; while  the  Gentianidai  are  almost  equally  diffused  all  over  the  world, 
and  almost  equal  in  their  proportions  in  its  hottest  and  its  coldest  parts.  They 
are  found  in  the  West  Indies,  in  Canada,  and  near  the  Straits  of  Magellan,  on  the 
sandy  shores  of  Mexico  and  in  the  Levant,  on  the  alps  of  Switzerland,  and  in  the 
ceserts  of  Siberia.  At  the  Cape  of  Good  Hope  they  are  abundant,  and  in  Nepal 
and  New  Holland  they  are  not  unknown.  Melville  Island  is  perhaps  the  only 
place  from  which  they  are  wholly  absent. 

(4859.)  The  Strychnacea  are  most  prevalent  within  the  tropics,  or  in  the 
hotter  regions,  of  the  temperate  zones  immediately  contingent.  The  Stapelida: 
seem  to  have  fixed.their  head-quarters  at  the  Cape  of  Good  Hope,  where  a vast 
proportion  both  of  their  genera  and  species  are  found.  They  are  also  natives  of 
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the  Asiatic  and  American  continents  within  the  tropics,  and  of  the  islands  in 
similar  latitudes  ; some,  however,  are  met  with  in  China  and  Egypt,  and  even  in 
Siberia,  as  well  as  in  Florida  and  Carolina.  The  Ascleyiadcs,  indeed,  are  exclu- 
sively the  plants  of  the  north-eastern  states  of  America,  as  the  Stupe  tide,  and 
several  other  genera,  are  of  the  Cape  of  Good  Hope.  Cynanchum  has  an  extra- 
ordinary extent  of  range,  being  found  both  in  Siberia  and  at  the  Cape,  i.  e.  in 
latitudes  59°  north  and  32°  south. 

(4800.)  The  Apocynida.  have  likewise  a tropical  range,  but  they  are  less  exclu- 
sively found  in  any  especial  places,  and  more  equally  diffused  throughout  the 
equatorial  regions.  Although  found  at  the  Cape  of  Good  Hope  and  in  North 
America,  they  are  not  more  predominant  in  either  place  than  in  the  East  and 
West  Indies,  Ceylon,  China,  New  Holland,  or  Continental  America  within  the 
tropics.  The  Vincas  are  natives  of  Britain  and  Madagascar,  an  extensive  range, 
but  considerably  less  tban  that  of  the  Lycia. 

(486) .)  Of  the  Loganiacecs,  the  Potalulcc  are  found  in  equinoctial  Asia,  Africa, 
and  America.  The  Logttnida,  likewise  prevail  in  the  tropical  parts  of  America, 
and  in  the  temperate  ones  of  Australia ; Pegai niece  representing  the  subtype  in 
Brazil,  and  the  Luganiets  in  New  Holland.  From  the  colder  parts  of  the  tempe- 
rate zones  they  are  altogether  absent. 

(4862.)  Hence  it  would  appear  that  the  Gentianinas  are  most  prevalent  within 
the  tropics,  or  in  the  scarcely  extratropical  regions  of  the  temperate  zones. 

(4863.)  Piumulinje.  Of  the  Oleucece  the  Columellidce  are  natives  of  Mexico 
and  Peru;  while  the  Jasminid<z  are  diffused  throughout  tropical  Asia;  Java, 
Sumatra,  and  Hindustan,  are  their  principal  habitats;  some  are  also  found  in  New 
Holland  and  at  the  Cape  of  Good  Hope;  but  they  are  almost  absent  from  the 
western  hemisphere,  and  are  scarce  in  the  temperate  zones  of  either  world  ; while 
the  Fruxinidee  are  rare  in  the  torrid  zone,  prevailing  most  in  the  temperate  lati- 
tudes, but  in  their  warmer  rather  than  in  their  colder  regions. 

(4864.)  Of  the  Primu/ucetc,  the  Myrsinidtc  are  natives  of  the  American, 
Asiatic,  and  Australian  tropics,  but  not  of  the  equatorial  parts  of  Africa,  although 
they  are  met  with  at  the  Cape  of  Good  Hope  and  in  the  Canaries ; Myrsine  retusa 
is  indigenous  in  the  Azores,  and  Jucquinia  aurantiaca  to  the  Sandwich  Islands, 
both  being  exceptions  to  the  general  rule  which  enunciates  the  tropical  distri- 
bution of  this  subtype.  The  Primulidae.  are  the  representatives  of  the  Myrsinidx 
in  the  temperate  regions,  and  within  the  frigid  zone,  as  these  are  of  those  in  the 
tropics.  The  Primulidcs  abound  in  the  colder  regions  of  the  temperate  zones, 
and  grow  often  on  the  highest  lands,  braving  the  rigors  of  an  alpine  or  an  arctic 
winter.  The  Donglussia,  which  are  the  gems  of  the  rocky  mountains  of  North 
America,  have  been  found  in  blossom  beneath  the  snow.  In  Spain,  Italy,  and  the 
Levant,  their  number  is  less  than  in  higher  latitudes ; and  within  the  tropics  they 
are  rare  even  as  mountain-plants. 

(4865.)  Hence  the  Primulintc  would  appear  on  an  average  to  be  nearly  equally 
present  both  in  the  hot  and  frigid  zones,  for,  although  three  of  the  minor  groups 
have  an  equatorial,  two,  which  are  larger,  have  a temperate  or  polar  tendency. 

(4866.)  Plantagin/e.  The  Plantaginacea:  have  a remarkably  extensive 
range.  They  are  found  native  in  the  most  distant  countries,  as  in  Kamtschatka 
and  at  the  Cape  of  Good  Hope;  in  Patagonia,  Mexico,  and  Canada;  particu- 
lar local  habitation  they  have  none. 
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(4867.)  The  Plumbaginacete  are  almost,  or  altogether  as  widely  diffused  as  the 
genera  of  the  preceding  type.  They  are  found  in  Ceylon,  New  Holland,  the 
Levant,  and  Siberia;  Gibraltar,  Barbary,  and  the  Cape  of  Good  Hope;  North 
America,  Mexico,  the  West  Indies,  and  Cape  Horn. 

(4868.)  The  Globulariacece,  which  connect  this  section  to  the  Asterimz,  are 
natives  of  the  southern  parts  of  Europe,  and  are  wholly  confined  to  the  northern 
half  of  the  eastern  hemisphere. 

(4869.)  Such  perfect  cosmopolites  are  the  Plantagince , that  they  defy  any 
average  of  their  prevalent  distribution  to  be  made.  This  however  is  evident, 
that  they  have  no  tropical  tendency,  except  in  the  case  of  the  small  group  Globu- 
lariacece, which  not  only  agrees  with  the  Asteraceie  in  structure,  but  approaches 
in  its  distribution  their  prevalent  range. 

(48*0.)  From  the  preceding  details,  it  is  probable,  making  every  allowance  for 
numerous  exceptions,  that  the  Syringules  have,  on  the  whole,  a more  decidedly 
tropical  tendency  than  either  of  the  preceding  orders,  very  much  more  so  than 
the  Quemeales;  and  perhaps,  their  number  being  taken  into  the  estimate,  very 
notably  more  so  than  the  Rosales.  The  exceptions  are  however  so  numerous  to 
such  general  statements,  that  practically  they  become  of  little  worth.  The  dis- 
tribution of  the  types  is  the  most  important  part  of  the  enquiry,  and  happily  it  is 
that  which  is  the  most  attainable,  and  the  least  subject  to  error. 

(4871.)  As  a sequel  to  the  foregoing  summary  of  the  special  diffusion  of  the 
numerous  types  and  sections  of  the  Rosures  throughout  the  earth,  it  may  be  well 
to  reverse  the  scheme  of  contemplation,  and  take  a similar  conspective  glance  in 
succession  at  the  prevalent  vegetations  of  either  zone.  In  the  former  view,  the 
stations  and  habitats  of  tbe  many  natural  groups  have  been  traced  ; in  the  present, 
it  is  proposed  to  examine,  not  the  statistics  of  vegetables  in  general,  but  the 
relative  and  absolute  proportions  in  which  these  plants  occur  in  the  various  zones 
or  climatorial  regions,  and  the  forms  which  are  prevalent  in  each. 

(4872.)  It  can  never  be  too  often  repeated,  that  although,  as  a general  rule,  the 
heat  and  light  enjoyed  by  the  various  countries  spread  throughout  the  several 
zones  gradually  and  regularly  decrease  from  the  equator  to  the  poles,  and  are  in 
an  inverse  ratio  to  the  latitude,  still  that  altitude,  distance  from  the  seas,  or 
proximity  to  large  bodies  of  water,  and  even  the  course  taken  by  the  mountain 
chains,  vary  very  materially  the  temperature,  and  affect  the  climate  of  many  coun- 
tries ; and  of  these  modifying  causes,  the  effects  are  never  more  obvious  than  in  the 
vegetation  that  prevails.  Hence,  as  Humboldt  observes,  the  geographical  belts, 
or  isothermal  lines,  are  not  accordant  with  the  parallels  of  latitude ; and  many  of 
those  instances  which  seem  to  be  exceptions  to  the  characteristic  distribution  of 
certain  families  of  plants,  will  be  found,  upon  examination,  to  be  exceptions  only 
to  strict  geographical  latitude,  and  not  to  climate  ; so  that,  when  polar  vegetables 
are  found  within  the  tropics,  or  tropical  plants  wander  from  the  torrid  zone,  it  is 
very  often  only  when  equinoctial  heats  are  found  without  the  tropics,  or  when 
elevation  brings  a polar  temperature  within  them. 

(4873.)  Considering  the  general  statistical  distribution  of  the  Rosares,  with 
reference  to  each  of  the  great  zones,  the  following  will  be  found  to  be  equatorial 
groups,  or  to  have  tropical  tendency. 

1°.  of  the  Querneai.es.  Tbe  Artocarpida;,  Aquilariacese,  Chailletiaceae, 
Lacistemidee,  Luuracere,  Myristicaceae,  Terminaliacea?,  Trapaceee,  Piperaceae, 
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Chloranthace®,  Nepenthace®,  Aristolochiaceae,  Nyctaginace®,  Amarantid®, 
Begoniace®,  and  Euphorbiaceae. 

2°.  of  the  Rosales.  The  Cassuviace®,  Spondiace®,  Connarace®,  Mimosian®, 
Cbrysobalaneae,  Myrtace®,  Gustaviace®,  Memecylace®,  Melastomace®,  Com- 
bretace®,Vochyace®,  Rhizophorace®,  Fouquieriace®,  Mesembrace®,  Nopalace®, 
Samydace®,  Homaliaceae,  Passiflorace®,  Turnerace®,  Papayaceae,  Cucurbitaceae, 
Lorantbaceae,  Leeace®,  Meliaceae,  Garciniace®,  Flacourtiace®,  Marcgraviaceae, 
Bixace®,  Polygalace®,  Hydrocere®,  Malvaceae,  Chlenace®,  Theaceae,  Bro- 
maceae,  Tiliace®,  Memispermace®,  Anonaceae,  Nelumbiace®,  Capparidaceae, 
Polj’galaceae,  Amyridace®,  Olacace®,  Simarubid®,  Ocbnaceae,  Sapindace®, 
Rhizobolidae,  Malpigiaceae,  Hippocrateaceae,  and  Brexidae. 

3°.  of  tbe  S yri ngales.  Tbe  Cinchonaceae,  Asterace®,  Lobelidae,  Styraceae, 
Belvisiace®,  Sapotaceae,  Ebenace®,  Gesneriaceae,  Acanthace®,  Bignoniaceae, 
Verbenaceae,  Solanidae,  Nolanidae,  Cestrid®,  Convolvulace®,  Heliotropid®, 
Spigelidae,  Strycbnaceae,  Loganiaceae,  Columellidae,  Jasminid®,  and  Myrsinid®. 

(4874.)  Those  groups  which  have  a circumpolar  distribution,  or  even  a ten- 
dency towards  the  frigid  zones,  are  to  the  foregoing  comparatively  insignificant 
in  number.  Among  the  Qiierneales  are  found  only  the  Myricace®,  Betulace®, 
Salicaceae,  Corylace®,  Ceratophyllaceae,  Chenopodid®,  and  Empetraceae.  Among 
the  Rosales,  the  Circ®ace®,  Saxifragaceae,  Corneaceae,  Dianthaceae,  Acerace®, 
and  part  of  Ranculaceae,  Paeoniaceae,  and  Umbelliferae  ; and  among  the  Syringales, 
part  of  Cichoraceae  and  Mutisiaceae  ; with  the  Campanulid®,  Vaccinid®,  Pyrolid®, 
and  Primulid®. 

(4875.)  The  natural  families  which  prevail  in  the  temperate  zones  have  a more 
or  less  constant  tendency  either  on  the  one  side  or  the  other  towards  the  equator 
or  the  poles ; and  some  groups,  already  enumerated  as  having  a tropical  or  polar 
range,  might  also,  from  their  prevalence  in  these  regions,  perhaps,  be  repeated  here 
without  much  impropriety.  Such  as  the  Chenopodid®,  Tiliaceae,  Verbenaceae, 
Caprifoliace®,  Mutisiaceae,  Cichoraceae,  &c.  But  the  following  constitute  the 
prevailing  flora  in  different  parts  of  the  temperate  zones.  1°.  Of  the  Q uerneales. 
The  Casuarinace®,  Platanidae,  Ulmaceae,  Datiscace®,  Monimiaceae,  Thymel®- 
ace®,  Proteaceae,  Penaeaceae,  Saururace®,  Scleranthace®,  and  Phytolaccid®. 
2°  of  the  Rosales.  The  Aquifoliace®,  Celastraceae,  Rhamnace®,  Bruniace®, 
Lotianae,  Amygdalidae,  Rosaces,  Spir®ace®,  Sanguisorbaceae,  Punicacete, 
Lythrace®,  Onagraceae,  Hydrangeaceae,  Hamameliace®,  Portulace®,  Crassu- 
lace®,  Grossulace®,  Malesherbidae,  Angelicaceee  or  Umbelliferae,  Viteace®, 
Frankeniace®,  Violaceae,  Cistaceae,  Tamaricaceae,  Linaceae,  Droserace®,  Sarra- 
cenniaceae,  Tropsolace®,  Oxalidaceae,  Geranificeae,  Berberaceae,  Magnoliaceae, 
Dilleniace®,  Nymphsaceae,  Fumariaceae,  Brassicace®  or  Crucifers,  Resedace®, 
Tremandrace®,  Aurantiace®,  Rutid®,  and  Hippocastanid®.  Of  the  Syringales. 
Rubiace®,  Valerianace®,  Dipsace®,  Calycereae,  and  Cynarace®  of  the  Corn- 
posit®,  with  part  of  Mutisiace®  and  Cichoraceae ; Stylidiace®,  Goodenincea', 
Epacridace®,  Menthace®,  Scrophulariace®,  Verbascid®,  Polemoniace®,  Bora- 
ginids,  Hydrophyllid®,  Menyanthid®,  Fraxinid®,  and  Globulariace®. 

(4876.)  Notwithstanding  the  latitudinarianism  (if  I maybe  allowed  the  ex- 
pression,) that  pervades  the  foregoing  averages,  there  are  a few  groups  which  ure 
so  widely  diffused,  and  so  generally  present  in  all  the  zones,  ns  to  afford  no 
grounds  for  assuming  their  prevalence  in  either;  these  are  the  Hippuridace®, 
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Urticidae,  PolygonuceEe,  Hypericaceas,  Elutinaceae,  Balsaminacese,  Pittosporidae, 
Rufaceas,  Ericidae,  Utriculariaceas,  Hydroleacese,  Gentianidaj,  Plantaginaceae, 
and  Armericaceas,  to  which  might  be  added,  the  Droseraceae,  the  Asterinae  (col- 
lectively considered),  and  several  other  groups  already  enumerated,  whose  predo- 
minance is  not  very  great  in  the  several  zones  to  which  they  have  been  referred, 
and  to  which  they  often  appertain  rather  by  geographical  latitude  than  by  clima- 
torial  right.  But  any  averages  of  a more  minute  description  belong  rather  to  the 
special  statistics  of  the  vegetation  of  particular  regions,  than  to  the  general  outline 
here  proposed  to  be  given,  and  would,  not  only,  here  be  out  of  place,  but,  if  intro- 
duced, might  extend  these  observations  to  an  inconvenient  length. 

(4877.)  Two  further  generalizations  cannot  however  with  propriety  be 
omitted.  In  the  first  place,  it  is  remarkable  that  those  genera  or  species  which 
are  common  to  the  torrid  and  temperate,  to  the  temperate  and  frigid,  or  to  all  the 
several  zones,  are  found  ot  a larger  size,  and  often  assume  an  arborescent  port,  in 
the  warmer  regions  ; while  in  the  extralropical  and  circumpolar  latitudes  they  are 
reduced  in  size,  olten  degenerating  into  shrubs  or  herbs.  Thus  the  Araliaceae 
are  arborescent  plants,  the  common  Umbelliferae  herbaceous  ones.  The  equatorial 
Asteraceae  trees  or  shrubs,  those  of  the  temperate  zones  undershrubs  or  herbs, 
and  those  of  the  circumpolar  regions  altogether  lowly  herbaceous  plants.  And, 
secondly,  it  is  no  less  worthy  of  remark  that  the  tropical  genera  include  for  the 
most  part  a greater  number  of  species  than  those  belonging  to  the  extratropical 
zones  ; that  the  polar  and  circumpolar  regions  exhibit  examples  of  a greater  num- 
ber ot  genera  in  any  given  number  of  species,  i.  e.  possess  fewer  species  of  tbe 
genera  present  in  them  than  either  the  torrid  or  the  temperate  zones,  and  that  it 
is  in  the  moister  parts  of  the  equinoctial,  or  the  temperate  regions,  and  especially 
in  their  warmer  or  subtropical  latitudes,  that  individual  plants  are  the  most  abun- 
dantly produced,  and  grow  to  the  most  excessive  size. 

GEOLOGICAL  DISTRIBUTION  OF  THE  ROSARES. 

(4S78.)  From  the  vast  predominance  of  this  classover  either,  or  all  the  others, 
having  led  to  the  belief  of  the  Rosares  being  the  especial  plants  of  the  present  epoch, 
it  might  not  unreasonably'  be  presumed  that  in  other  eras,  either  antecedent,  or 
succeeding  to  our  own,  they  have  been,  or  will  be,  found  holding  a less  relative 
proportion  to  the  other  series.  Do  geological  researches  into  the  floras  of  the 
several  periods  of  foregone  ages  corroborate  this  hypothesis,  or  must  its  con- 
firmation be  delayed  until  tbe  strata  now  forming,  and  others  hereafter  to  be 
formed,  shall  yield  their  fossil  remains  to  future  geologists,  as  those  of  long  past  ages 
are  sought  for  and  contemplated  by  us  ? An  answer  to  this  question  may  even  now 
be  readily  given,  as  far  as  the  examination  of  fossil  remains  affords  means  for  its 
solution.  In  the  earlier  depositions,  vestiges  of  Angiospermous  dicotyledons  or 
Rosares  are  few,  and  though  not  altogether  absent  even  from  the  coal  strata,  as 
they  were  once  supposed  to  be,  still  they  are  found  in  comparatively  small  pro- 
proportions to  ferns,  palms,  and  pines  ; and  they  only  approximate  their  existing 
ratio  in  the  strata  deposited  in  epochs  immediately  antecedent  to  our  own. 

(4S79.)  This  will  be  rendered  evident  even  by  a glance  at  the  catalogues  already 
framed,  imperfect  and  insufficient  as  they  confessedly  are;  for  the  remains  of  the 
walnut,  willow,  birch,  elm,  chesnut,  and  other  recent  genera,  are  not  found 
loAer  than  the  tertiary  or  supercretaceous  beds,  many  occur  in  diluvial,  and  more 
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in  the  alluvial  deposits:  a further  fact  of  vast  importance  is,  that  the  majority  of 
the  fossil  remains  associable  with  the  Rosares  are  the  remains  of  recent  genera, 
very  few  relics  of  extinct  species  being  found.  And,  as  will  be  anticipated  from 
the  results  of  similar  investigations  into  the  relative  distribution  and  affinities  of 
fossils  belonging  to  the  other  classes,  those  remains  which  are  similar  to  plants 
at  present  in  existence,  are  found  in  the  superior  or  later  formations,  while  those 
which,  although  exhibiting  a relationship  to  recent  vegetables,  are  specifically  or 
generically  different  from  any  now  known  to  be  in  existence,  are  met  with  in  the 
lower  or  under  strata. 

(4880.)  Of  the  vegetable  exuviae  found  in  the  soil,  and  among  the  detritus 
forming  beds  in  the  present  day,  nothing  need  be  said.  They,  of  course,  are  the 
remains  of  existing  species,  and  are  met  with  in  a more  or  less  decayed,  or  in  a more 
or  less  preserved,  condition,  according  to  the  character  of  the  deposits  in  which 
they  lie,  whether  in  sand-banks,  morasses,  peat-bogs,  &c.  But  the  submarine 
forests,  which  are  so  continually  cropping  out  on  the  sea-coasts,  are  most  pecu- 
liarly interesting.  They  consist  of  multitudes  of  fragments,  chiefly  of  dicotyle- 
donous trees,  many  of  which  are  recognizable,  such  as  oak,  elm,  birch,  poplar, 
willow,  hazel,  <fcc. ; and  the  leaves  as  well  as  fruit  of  several  are  also  found  along 
with  their  woody  trunks  and  branches,  such  especially  as  vast  quantities  of  nuts. 

One  of  these  submarine  forests,  on  the  coast  of  Lincolnshire,  has  been  well 
described  by  Correa  de  Serra.  He  says  it  was  “ composed  of  the  roots,  trunks, 
branches,  and  leaves  of  trees  and  shrubs,  intermixed  with  aquatic  plants,  many  of 
the  roots  still  standing  in  the  position  in  which  they  grew,  while  the  trunks  were 
laid  prostrate.  Birch,  fir,  and  oak,  were  distinguishable,  while  other  trees  could 
not  be  determined.  In  general,  the  wood  was  decayed  and  compressed,  but  sound 
pieces  were  occasionally  met  with,  and  employed  for  economical  purposes  by  the 
people  of  the  country.  The  subsoil  is  clay,  above  which  were  several  inches  of 
compressed  leaves,  and  among  them  some  considered  to  be  those  of  the  (common 
holly)  Ilex  Aquifolium.”  Many  similar  deposits  have  been  found,  not  only  on  the 
sea-coast,  but  inland,  such  as  in  Ilatfield-bog,  in  Yorkshire ; and  the  Lincolnshire- 
moor,  as  Correa  terms  it,  is  considered  to  extend  at  least  from  Peterborough  to 
Sutton,  which  places  are  sixty  miles  apart.  De  la  Beche  has  collected  records 
from  various  sources  of  a great  number  of  such  deposits  which  have  been  dis- 
covered in  ail  parts  of  these  islands,  from  the  Orkneys  and  Hebrides  to  Cornwall, 
as  well  as  in  numerous  other  parts  of  Europe,  as  on  the  shores  of  the  Baltic,  the 
coasts  of  Normandy,  and  so  forth.  That  on  the  Frith  of  Tay  is  described,  by  Dr. 
Fleming,  to  consist  “ of  the  remains  of  leaves,  stems,  and  roots,  of  many  common 
plants  of  the  natural  orders  Equisetaceae,  Graminese,  and  Cyperaceae,  mixed  with 
the  roots,  leaves,  and  branches  of  birch,  hazel,  and  probably  also  alder.  Hazel- 
nuts destitute  of  kernel  are  of  constant  occurrence.”  Of  another  submarine 
forest,  at  Largo  Bay,  Dr.  F.  says,  “the  peat  is  composed  of  land  and  fresh  water 
plants,  among  which  are  the  remains  of  birch,  hazel,  and  alder  trees  ; hazel-nuts 
are  also  seen,  and  the  root  of  one  tree,  apparently  an  alder,  was  traced  more  than 
six  feet  from  the  trunk.” 

In  Tiree,  one  of  the  Hebrides,  a submarine  forest  has  been  described  by  the 
Rev.  C.  Smith,  in  which,  “ besides  the  remains  of  trees,  which  are  obvious,  there 
are  other  and  smaller  plants,  and  numerous  seeds  which  at  first  looked  quite 
fresh,  but  afterwards  became  darker  on  exposure  to  the  air.  These  seeds  are 
said  to  have  the  appearance  of  belonging  to  some  leguminous  plant ; and  Mr. 
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Drummond  suggests  that  they  may  probably  be  those  of  Genista  Anglica.  Ano- 
ther such  bed  has  been  found  in  Mount’s-bay,  Cornwall;  and  Dr.  Boase  says  it 
consists  of  a brown  mass  composed  of  the  bark,  twigs,  and  leaves  of  trees,  which 
appear  to  be  almost  entirely  hazel.  In  this  there  are  numerous  branches  and 
trunks  of  trees.  The  greater  part  of  this  wood  is  hazel,  mixed  with  alder,  elm, 
and  onk.  About  a foot  below  the  surface  of  this  bed  the  chief  part  of  the  mass  is 
composed  of  leaves,  amongst  which  hazel-nuts  are  very  abundant.  Similar  and 
other  remains  have  been  found  in  other  places,  and  in  some,  as  De  la  Beche 
continues,  “ the  Arundo  Phragmites  so  abounds,  that  the  peaty  moss  seems  en- 
tirely composed  of  it.  The  lower  layers  contain  Ceratophyllum  demersum. 
Potamogeton  pusilliim,  Najas  major,  Nymphaea  lutea,  Scirpus  palustris,  and 
Hippuris  vulgaris,  are  also  discovered  with  the  Arundo.  Seeds,  especially  of  the 
Menyanthes  trifoliata,  are  likewise  frequent  in  the  lower  layers.” 

(4881.)  The  similitude  of  the  vegetable  exuviae  in  these  recent  beds  with 
species  now  existing,  is  an  important  fact ; but  a fact  of  still  greater  importance  is, 
their  identity  with  the  plants  now  growing  on  the  surface  of  the  earth  in  the 
countries  where  they  are  found.  For,  if  organic  remains  deposited  in  beds  now 
forming,  or  which  have  been  formed  during  the  present  epoch,  be  similar  to  those 
now  growing  on  the  surface,  there  can  be  no  reason  to  doubt  that  the  fossil 
remains  discovered  in  the  older  strata  were  similar  to  those  then  growing  on  the 
surface  during  the  period  in  which  they  were  laid  up.  If  in  the  peat-bogs  and 
submarine  forests  of  the  superior  beds  the  only  remains  to  be  met  with  are  those 
of  native  plants,  and  none  are  discovered  belonging  to  distant  regions,  and  which 
must  have  been  conveyed  from  the  present  torrid  to  the  temperate,  or  the  frigid 
zones,  the  probability  is  great,  if  the  conclusion  be  not  wholly  unavoidable,  that, 
in  the  inferior  strata,  the  fossils  met  with  are  those  of  vegetables  which  were  then 
proper  to  the  surface  of  the  globe,  in  the  latitudes  in  which  they  occur. 

(4882.)  Numerous  other  examples  might  be  given  of  vegetable  remains  oc- 
curring in  similar  situations,  but  this  would  be  a work  of  supererogation ; there- 
fore, let  it  suffice  to  observe,  that  throughout  the  upper  fresh-water  formation  the 
remains  are  without  exception  those  belonging  to  plants  of  our  present  existing 
flora.  In  the  lower  beds  of  the  tertiary  series,  although  the  relics  of  recent 
plants  are  those  which  are  the  most  abundant,  peculiarities  gradually  occur;  first, 
as  in  the  lower  fresh- water  formation,  vestiges  of  tropical  species,  such  as  some  Ster- 
culiae,  Cecropise,  and  arborescent  Malvaceae,  are  found;  and  in  the  London  clay 
tropical  fruits,  of  perhaps  extinct  species,  abound  in  a fossil  state : e.  g.  in  one  con- 
fined locality,  viz.  the  Isle  of  Sheppy,  “ Mr.  Crowe,  of  Faversham,  has  made  a 
collection  of  seed-vessels,  amounting  to  no  less  than  700  different  varieties,  of 
which  very  few  agree  with  any  existing  seed-vessels  known  to  botanists.”  ( Ure.) 
Thus,  even  during  the  passage  downwards  through  the  tertiary  beds  alone,  a most 
decided  difference  is  observed  in  the  characters  of  the  fossils.  For,  taking  Britain 
as  an  example,  in  the  upper  deposits  there  are  discoverable  nothing  but  the  re- 
mains of  British  plants ; while  in  the  lower  the  fossils  are  those  of  vegetables 
now  peculiar  to  the  tropics,  or  to  much  warmer  climates,  than  prevail  in  these 
latitudes  in  the  present  day. 

(4883.)  Besides  the  oak,  the  elm,  the  hazel,  the  chesnut,  the  birch,  the  alder,  the 
poplar,  and  the  willow,  which  occur  so  frequently  in  all  the  supercretaceous  beds 
that  they  can  scarcely  be  said  to  be  proper  to  any  one,  although  certainly  most 
prevalent  in  the  upper,  there  have  been  discovered  a few  fossils  that  have  a more 
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limited  range  ; thus,  one  of  the  Nymphaacea:,  Nymphcea  Aret/iustz,  or  probably 
Nup/iar  lutea,  is  found  in  the  upper  fresh-water  formation.  One  species  of 
Betula,  B.  Dryadum  ; one  of  Carpinus,  C.  macroptera  ; one  of  Complonia,  C. 
ucutiloba,  are  met  with  in  the  lignite  of  the  tertiary  beds.  And  another  species 
of  Cumptonia , C.  Dryandrafolia,  is  peculiar  to  the  lower  fresh-water  formation. 
The  three  or  four  species  of  walnuts  known  in  a fossil  state  are  said  by  Brong- 
niart  to  be  Juglans  Nux  Taurensis,  proper  to  the  upper  marine  deposit;  J.  ven- 
tricosa  and  lavigata  to  the  lignites  of  the  tertiary  beds ; and  J.  Salinarum  to 
the  marine  formation  of  Wieluzka.  Besides  these,  one  species  of  Laurus,  the 
Cinnamomum,  is  said  to  have  been  recognized  in  the  fresh-water  deposits,  at  Aix, 
where  there  have  likewise  been  found  the  leaves  of  some  leguminous  plants,  the 
generic  affinities  of  which  cannot  be  traced,  and  to  which  the  name  P/taseolites 
has  been  given. 

(4884.)  In  the  true  secondary  or  supermedial  strata,  that  is,  in  all  the  beds 
above  the  carboniferous,  and  below  the  supercretaceous  series,  the  remains  of 
plants  belonging  to  this  class  are  very  rare.  In  the  chalk  and  in  the  Jura,  the 
shelly  and  the  magnesian  limestone,  none  have  been  found;  and  a solitary  species 
of  walnut  is  alone  mentioned  as  having  been  discovered  in  the  upper  bed  of 
new  red  sandstone. 

(4885.)  A remarkable  change,  however,  occurs  in  the  carboniferous  series,  for 


a,  a.  Stigmaria  ficoides.  n.  Catamites  nodosus.  c.  Asterophyllites 
foliosa.  c,  a.  Ditto  galioides.  n.  Cardiocarpon  acutum.  («)  Ditto 
natural  size.  e.  Sigillaria  pachyderma.  («)  Fragment  of  one  ol  the 
branching  roots.  ( b ) Part  of  the  decorticated  stem. 

[From  Lindley  and  Hutton’s  Fossil  Flora.] 

there  among  ferns  and  palms,  and  pines,  among  the  earlier  and  richer  vegetations 
of  the  world,  the  Rosares,  or  at  lenst  some  representatives  of  them,  are  met  with 
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in  profusion  ; and,  though  the  extent  may  be  almost  inconceivable  to  those  who 
have  not  personally  examined  the  beds,  to  all  who  have  seen  them,  the  incredible 
abundance  in  which  they  are  found  may  be  taken  as  evidence  of  their  prevalence 
in  the  coal  epoch  : as  their  exceeding  size  is  a proof  of  their  luxuriant  growth. 
These  fossils,  which  are  familiar  to  all  who  have  ever  examined,  or  who  have  even 
entered  a coal-mine,  are  the  Cactites  and  Euphorbites  of  Sternberg,  Artis,  and 
others.  Adolphe  Brongniart,  who  doubts  their  relationship  to  the  modem  Cacti 
and  Euphorbiie,  has  called  them  Sigillarice  and  Stigmarice.  As  these  latter  names 
do  not  implicate  any  questioned  proposition,  they  are  perhaps  the  preferable  ones  ; 
and  the  more  especially  as,  although,  from  recent  researches  and  observations,  the 
opinions  of  Sternberg  and  Artis  are  in  part  confirmed,  viz.  as  to  their  being  the 
remains  of  succulent  exogenous  or  dicotyledonous  vegetables,  possessed  of  distinct 
bark,  wood,  and  pitch,  but  in  which  the  parenchyma  was  greatly  developed  ; still 
their  immediate  affinity  to  either  of  our  modern  succulent  groups,  such  as  the 
Mesembracea,  Crassulacete,  Sfapcliacctc,  Euphorbiacece , and  Nopalaccte,  cannot 
be  said  to  be,  definitively  determined.  That  their  relationship  to  the  latter  two 
is  by  far  the  strongest  there  is  no  doubt;  yet,  as  neither  leaves,  flowers,  nor 
fruit,  have  been  hitherto  discovered,  it  is  better  not  to  assume  a closer  connexion 
than  subsequent  experience  may  be  enabled  to  confirm. 

(4886.)  Von  Martius,  who  enjoyed  excellent  opportunities  of  observing  the 
habits  and  varied  forms  of  Cacti  in  their  most  luxuriant  states  of  modern  growth, 
in  Brazil,  and  the  other  parts  of  tropical  America,  appears  to  be  strongly  im- 
pressed with  the  close  similitude  observable  between  these  fossils  and  recent  Cacti ; 
and  he  even  attempts  to  trace  the  resemblance  of  the  different  fossil  remains  to 
several  existing  species,  as  to  Cactus  tctragonus,  pentagonus,  hexagonus,  <Xrc. 
While  his  Cactites  tessellatiis,  he  thinks  rather  to  belong  to  the  subgenus  Opuntia 
than  to  the  genuine  Cacti.  Lindley  and  Hutton,  however,  seem  to  incline  to  the 
opinion  of  the  nearer  connexion  of  the  Stigmarite,  to  the  Euphor biace <e,  than  to 
the  Nopalaccte,  or  rather,  to  some  intermediate  type  that  is  now  extinct. 

(4887.)  Besides  the  above,  there  are  many  other  vegetable  remains  which  ap- 
pear to  approximate  the  exogenous  series,  but  the  affinities  of  which  are  at  present 
not  well  made  out.  There  are  various  unrecognized  stems,  leaves,  flowers,  and  fruits, 
known  under  the  collective  names  of  Exogenites,  Phyllites  (?)  Antholites  (?)  and 
Carpolithes ; some  of  which  are  indeed  very  questionable  associates.  These  groups, 
which  at  present  are  for  the  most  part  heterogeneous  and  ill  assorted,  will  here- 
after be  subdivided,  so  as  to  form  more  definite  and  satisfactory  genera.  Several 
generic  groups  have  indeed  already  been  separated  from  them,  such  as  the  Annu- 
laris, of  which  Brongniart  mentions  seven  species  as  occurring  in  the  coal 
measures,  and  some  of  these  he  thinks  may  belong  to  the  genus  Bechera  ; another 
species  of  which,  B.  grandis,  he  calls  Asterophyllites  dubia.  Of  the  fossils 
named  Asterophyllites  12  or  13  species  have  been  distinguished;  the  whole  of 
which,  with  a solitary  exception,  belong  to  the  coal  measures.  This  exception  is 
however  an  important  one,  for  A.  pygmea  is  proper  to  the  transition  series.  The 
affinities  of  the  Asterophyllites,  [§  4885,  c.]  is  very  problematical.  Brongniart 
suggests  their  resemblance  to  Hippuris,  Myriophyllum,  or  Ceratophyllum,  while 
the  authors  of  the  Fossil  Flora  of  Great  Britain  hint  at  their  similitude  to  some 
of  the  Rubiacete. 

(4888.)  The  affinities  of  the  so-called  Phyllotheca,  Catamites,  [§  4738,  if] , and 
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Volkmannia,  have  yet  to  be  traced ; further  than  that  they  have  an  exogenous 
tendency,  and  this  less  decided  in  the  latter  two  than  in  the  former,  nothing  can 
with  safety  be  affirmed.  The  seeds,  which  have  received  the  name  of  Cardiocarpa, 
are  equally  debateable  as  to  their  affinities;  they  are  most  probably  the  seeds  of 
some  dicotyledonous  plant  with  an  aggregate  inflorescence,  but  whether  they  are 
the  seeds  of  an  Asterophy llites,  or  of  some  extinct  genus  of  the  Umbellifera,  as 
suggested  by  Lindley  and  Hutton,  it  is  impossible  at  present  to  determine. 

(4889.)  There  is  a very  remarkable  fossil,  which  Sternberg  has  included  among 
his  Lepidodendra,  and  called  L.  dichotomum,  the  L.  Sternbergii  of  Brongniart; 
but  Von  Martius  believes  it  to  be  the  type  of  a new  and  distinct  genus,  which  he 
proposes  to  name  Lychnopliorites,  on  account  of  its  resemblance  to  the  genus 
Lychnophora,  which  he  discovered  in  the  province  of  Minas  Geraes,  in  Brazil,  at  the 
height  of  2000  feet  and  upwards  above  the  level  of  the  sea,  and  especially  in  the 
diamond  district.  Of  this  newly  discovered  genus,  which  belongs  to  the  natural 
order  Asteriance  or  Composite,  there  are  several  species,  such  as  Lychnophora 
Pinaster,  rosmarinifolia,  &c.,  forming  shrubs  about  the  height  of  a man.  “They 
are  much  allied,”  he  continues,  “ to  the  Vernonice  of  Linneus,  and  the  Pullalestes 
of  Humboldt,  which  seem  to  correspond  in  every  particular  with  our  petrified 
plant.”  And  hence,  if  the  conclusion  of  Martius  be  correct,  there  is  found  in 
the  coal-seams  of  the  North  of  England  the  relics  of  a plant  allied  to  the  tropical 
arborescent  compositae  of  the  present  day. 

(4890.)  Thus  it  appears  that  the  correspondence  of  the  geographical  distribu- 
tion with  the  geological  position  of  the  Rosares  is,  like  that  of  the  other  classes, 
most  decided.  These  plants,  which  are  now  so  prevalent  on  the  surface  of  the 
earth  as  to  constitute  emphatically  the  Flora  of  our  epoch,  are  found  in  profusion 
in  the  upper  strata  of  the  globe : there,  and  there  only,  do  they  obtain  any  thing 
like  the  proportion  to  other  fossils  that  they  hold  with  relation  to  other  recent 
plants.  From  the  secondary  strata  they  are  all  but  absent ; and,  although  they 
are  found  in  profusion  in  the  carboniferous  rocks,  they  are  only  present  by  the 
relics  of  genera  now  extinct,  and  the  nearest  resemblances  of  which  are  our  tro- 
pical Euphorbiacex  and  Nopalacece,  or  to  the  arborescent  Composites,  peculiar 
now  to  equinoctial  regions,  and  especially  to  insular  situations  within  the  torrid 
zone.  The  extraordinary  similitude,  nay,  almost  absolute  identity,  of  the  or- 
ganic remains  of  the  superficial  strata  in  European  countries  with  their  existing 
flora,  is  most  worthy  of  remark  ; and,  although  the  geological  researches  in  other 
quarters  of  the  globe  do  not  as  yet  afford  the  means  of  ascertaining  whether  such 
a parallel  exists  every  where,  still,  as  in  the  alluvial  deposits,  and  in  the  upper 
tertiary  beds  of  northern  latitudes,  plants  proper  to  the  northern  regions  are 
found  ; so  likewise  it  is  more  than  probable,  that  when  examinations  are  made, 
the  remains  of  recent  tropical  plants  will  be  found  in  the  equivalent  beds  of  the 
torrid  zone.  But  what  will  be  the  probable  character  of  the  fossil  remains  of 
the  equinoctial  coal-beds  ? what  plants  will  they  resemble  ? and  how  great  will 
their  deviation  be  from  any  existing  species  ? — seeing  that  the  fossils  of  our  car- 
boniferous series  appear  to  be  the  remains  of  vegetables,  which  enjoyed  a climate 
hotter  than  that  which  now  prevails  beneath  the  line. 
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(4891.)  Certain  splendid  Oriental  parasites,  only  within  the  last 
few  years  discovered,  and  several  others,  natives  both  of  Europe 
and  America,  which,  although  longer  found,  can  scarcely  be 
said  to  have  been  longer  truly  known,  so  strangely  were  they  at 
one  time  misunderstood,  form,  like  the  Cycases  and  the  Pines,  a 
small  but  very  natural  class,  and  one  in  which,  by  a rapid  series 
of  degradations,  the  most  highly  developed  plants,  the  most  ela- 
borate examples  of  vegetable  structure,  are  affianced,  and  become 
connected  with  some  of  the  earliest  and  simplest  grades. 

(4892.)  The  gorgeous  appearance  and  gigantic  size  of  some  of 
these  extraordinary  parasites,  such  as  the  Rafflesice,  may  well  vin- 
dicate their  collective  appellation,  Selanthi, should  that  word  seem 
preferable  to  Cytinares,  a derivative  of  Cytinus,  the  name  of 
one  of  the  longest  known,  but  more  humble  and  less  showy  ge- 
nera. To  these  terms,  however,  as  the  whole  of  the  plants  are 
foreigners,  and  the  chief  of  extra-European  growth,  no  familiar 
English  equivalents  can  be  expected  to  be  found ; and  hence 
Selivorts,  formed  on  the  model  of  some  of  the  older  names  of 
plants,  such  as  Sel- ago,  ground-seZ,  &c.  may  be  taken  as  a 
translation  or  a synonyme. 

(4893.)  The  Selantlii  are  cellular  or  almost  evascular  leafless 
flowering  plants ; thus,  in  their  organs  of  vegetation  being  con- 
nected with  the  leafless,  flowerless  fungi,  and  by  their  organs  of 
fructification  with  the  tubivascular  mono-  and  di-cotyledons;  and 
hence  has  arisen  the  systematic  paradoxes  of  at  one  time  beholding 
these  so-called  cellular  plants  arranged  amongst  the  tubivascular 
Exogence  and  Endogence,  and  at  another  of  finding  some  of  them, 
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as  the  Rafflesia,  which  consist  exclusively  of  flower,  located 
amongst  the  flowerless  acotyledons  in  the  class  Cryptogamia. 

Several  anticipations  of  a relapse  towards  the  earliest  and  sim- 
plest forms  of  vegetable  structure  were  observable  in  the  preceding 
class ; for  some  of  the  parasitic  Rosares,  such  especially  as  the 
Orobanchacece , Monotropa  of  the  Pyrolidce,  and  even  Cuscuta  of 
the  Convolvulacece,  agree  in  their  parasitic  habit  with  these  plants  ; 
and  the  former  are  not  only  destitute  of  leaves,  but  also  are  furnished 
with  scales  in  their  stead,  while  the  latter  not  only  has  an  acotyledo- 
nous  embryo,  but  establishes,  through  its  associates,  the  Convolvu- 
lidce,  where  the  seed-lobes  are  shrivelled,  a connexion  between  the 
embryonate  and  inembryonate  vegetables  : indeed,  it  is  a question 
still  undecided,  whether  Latlircea  does  or  does  not  produce  perfect 
seeds. 

(4894.)  Cytinus,  the  Hypocistoi  the  ancients,  and  Cynojiorium  [§  114],  the 
old  Fungus  Melitensis,  or  mushroom  of  Malta,  have  been  the  longest  known,  and 
at  various  times,  as  already  hinted,  they  have  been  very  variously  placed  in  systematic 
arrangements.  The  latter,  as  its  old  name,  Maltese  Champignon,  hints,  was  at  one 
time  supposed  to  be  a f ungus : by  J ussieu  it  was  left  unarranged ; but  by  Richard  it 
was  subsequently  associated  with  Cytinus , and  placed  amongst  the  dicotyledonous 
Exogena  : by  others,  however,  both  it  and  several  of  its  West  Indian  allies  have 
been  affirmed  to  be  mono-  rather  than  dicotyledonous  plants,  and  their  nearest 
affinities  declared  to  be  with  the  Aroidea  (Callaceae)  and  Hydrocharidece. 
Agardh,  on  the  contrary,  includes  them  among  the  Urticidce,  considering  them 
indeed  only  a subdivision  of  his  Urticece. ; while  Brown,  who  associates  Rafflesia 
with  Cytinus,  and  sanctions  Brongniart’s  opinion  of  its  relationship  with  Ne- 
penthes, also  corroborates  Jussieu’s  approximation  of  Cytinus  to  the  Asarinte,  or 
Aristolochiacea  ; but  he  considers  the  other  genera  as  essentially  distinct. 
Blume,  in  his  Flora  Java:,  has  given  to  Cytinus,  the  Rafflesia,  and  their  imme- 
diate allies,  the  common  name  Rhizanthea ; and  Sprengel  makes  the  Rfihanthece , 
some  of  which  consist  of  flower  alone,  the  first  order  of  his  Cryptogamia,  or 
flowerless  class.  Bartling  associates  the  whole  with  the  peppers,  the  taccas,  and 
the  water-lilies,  under  the  collective  term  Chlamydob/asta,  a subdivision  of  his 
V egetabilia  dicotyledonea ; and  numerous  other  speculations  as  to  their  systematic 
disposition  have  been  adventured,  one  of  the  most  plausible  of  which  is  their  asso- 
ciation with  the  parasitic  Orobanches ; but  these  it  would  be  tedious  further  to 
dwell  on,  as  the  foregoing  examples  will  sufficiently  prove  the  uncertainty  ns  to 
their  chief  affinities  which  has  so  long  prevailed,  and  may  excuse,  if  not  justify, 
the  present  scheme. 

(4895.)  As  already  stated  in  the  general  Outline  [§  109, 110, 113],  these  vege- 
tables differ  from  other  flowering  plants,  whether  of  the  Exogenous  or  Endoge- 
nous series,  not  only  by  their  habit  and  port,  both  of  which  are  peculiar,  but  also 
in  their  internal  structure;  for  anatomical  investigations  have  shown  that,  like 
the  fungi,  which  they  so  curiously  simulate  in  their  destitution  of  leaves  and 
parasitic  habits,  they  chiefly  consist  of  cellular  or  subcellular  structure,  which  is 


SELANTH INJE  OR  CYTINARES. 


1071 


a further  resemblance  of  grent  importance.  It  has  indeed  been  affirmed,  and 
generally  believed,  that  they  are  altogether  destitute  of  tubular  vessels,  whether 


Brugmansia  Zippeli. 

(a)  A fully  developed  plant, 
growing  parasitically  on  the  root 
of  a cissus,  with  two  others,  in  a 
very  young  state. 

(b  c)  Other  plants,  in  further 
stages  of  growth,  to  shew  the 
scales  by  which  the  flower  is  en- 
closed, as  by  an  hybernacle. 


spiral  or  simple.  Blume,  who  had  admirable  opportunities  of  pursuing  anato- 
mical investigations  in  the  countries  where  the  Rafflesiacea  are  indigenous, 
figures  them  as  wholly  cellular,  and  expressly  states  that  they  are  destitute  of 
tubular  vessels ; the  only  ones  found  in  or  about  them  being,  according  to  him, 


Anatomy  of  the  Brugmansia  Zippeli. 

(i)  Section  through  a plant  while  in  the  state  of  a bud,  shewing  its 
enveloping  scales,  and  attachment  to  the  roots  of  the  cissus.  (a)  Lon- 
gitudinal section  through  a plant  previous  to  the  opening  of  the  flower. 

{be)  Internal  views  of  the  perianth.  (e)  The  central  column,  to 
which  the  anthers  are  attached.  (/)  Portion  of  the  column,  with 
several  anthers  attached.  (g)  Transverse  section  of  an  anther. 

(h)  Longitudinal  ditto.  ( d ) Section  of  the  walls  of  the  fruit,  or 

pseudocarp,  with  the  seeds  ( spores ) attached. 

those  of  the  cissi,  on  the  roots  of  which  they  grow,  and  which  sometimes  are 
confounded  with  the  bases  of  the  parasites.  This  doctrine  was  also  held  by 
Brown,  who,  when  he  published  his  admirable  monograph  on  Rafflesia  Arnoldi, 
maintained  their  cellular  structure.  This  opinion  of  their  utter  destitution  of 
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tubular  vessels  he  has,  however,  since  found  reason  to  modify ; for,  as  might 
almost  have  been  anticipated,  from  the  subfoliaceous  appearance  and  strong 
ribs  of  the  bud-scales  of  the  Rafflcsia,  he  has  detected  tubular  vessels  in  them, 
both  spiral  and  others,  but  they  are  very  few  in  number,  and  not  only  spare, 
but  also  oftentimes  imperfect.  This  is  an  important  discovery,  as  it  renders 
the  transition  from  the  Rosares,  and  the  other  tubivascular  flowering  plants, 
less  sudden  and  abrupt  than  if  they  had  been  wholly  evascular.  Their  fruit  like- 
wise he  describes  as  being  not  quite  so  simple  as  bad  been  previously  supposed; 
for,  although  the  seeds  consist  of  a soft  and  nearly  homogeneous  mass,  albumen 
and  embryo  are  distinguishable,  and  hence,  although  spore-like,  they  are  not 
veritable  spores. 

(4896.)  These  late  observations  of  Dr.  Brown  were  communicated  to  the 
Linnean  Society  while  these  pages  have  been  passing  through  the  press ; and 


Anatomy  of  the  Brugmansia  Zippeli.  (Blume.) 

(r/)  Transverse  section  of  the  root  of  the  cissus,  on  whicli  the  plants 
grow  parasitically,  with  a view  of  the  confused  substance  at  the  base  of 
the  Brugmansia.  (a)  Section  of  the  intermediate  body,  formed  between 
tlie  parasite  and  the  cissus,  which  consists  of  cellular  structure,  permeated 
by  tubular  vessels.  ( b ) Base  of  the  parasite,  and  upper  portion  of  the 
intermediate  body,  destitute  of  tubular  vessels.  (c)  Longitudinal 
section  of  an  anther,  shewing  the  cellular  structure  of  its  parietes,  and 
the  loeule  containing  a little  pollen.  ( e ) One  of  the  cellular  ovules 
(or  spores),  with  its  pedicel.  (/)  Section  of  the  walls  of  tiie  fruit 
(pseudocarp),  shewing  the  attachment  of  2 ovules.  ( g A)  The  mass 

of  cellular  substance  of  which  the  spore  consists. 

although,  from  the  essay  being  as  yet  unpublished,  advantage  may  not  be  taken  of 
tlie  whole  of  its  contents,  it  would  have  been  unjustifiable  not  to  have  introduced 
his  correction  of  the  generally  received  opinion *>f  the  utter  evascular  condition  of 
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these  plants.  And  this,  the  more  especially  as  it  so  unexpectedly  and  in  so  de- 
cided a manner  corroborates  the  present  scheme  of  classification,  rendering  the 
Selanthi  no  longer  anomalies  in  the  tubivascular  region,  and  confirming  the  view 
which  has  beeu  taken  of  their  intermediate  rank  between  the  Rosares  and  the 
Fungi. 

(4897.)  Collectively  described,  the  Selanthi  or  Cytinares  are  parasitic  her- 
baceous plants,  consisting  wholly  or  chiefly  of  cellular  structure,  and  destitute  or 
nearly  so  of  tubular  vessels.  The  axis  is  sometimes  abortive,  sometimes  developed 
as  a horizontal  branched  rhizoma,  and  sometimes  as  a simple  or  divided  stem. 
The  leaves  are  absent,  the  foliage  consisting  of  brown  or  colourless  scales,  more 
or  less  foliaceous  in  their  appearance  ; part  enclosing  the  buds,  and  part  rendering 
the  stem  squamose. 

The  inflorescence  is  solitary  or  aggregate,  usually  spadiceous,  and  the  flowers 
for  the  most  part  separate,  rarely  united. 

The  perianth  is  single,  the  stamens  definite,  more  or  less  cohering  both  by 
stamens  and  anthers.  The  gerinen  is  inferior,  invested  by  the  adherent  tube  of 
the  calyx,  1-  or  many-celled,  and  1-  or  many-ovuled. 

The  fruit  is  dry  or  pulpy,  a caryopsis  or  a berry,  and  indehiscent.  The  seeds 
are  albuminous,  the  albumen  fleshy,  the  embryo  very  minute,  divided  or  undi- 
vided, (».  e.  mono-  or  dicotyledonous  ?_)  but  sometimes  not  readily  distinguishable 
from  the  albumen,  the  whole  nucleus  often  consisting  of  a mass  of  homogeneous 
grumous  matter. 

(4898.)  ITence,  differentially  considered,  the  Selanthi  ox  Cytinares  are  cellular 
or  subcellular  flowering  parasites,  with  spore-like  seeds,  and  furnished  with  scales 
instead  of  leaves. 

(4829.)  As  these  plants,  in  themselves  said  to  be  acotyledonous,  have  been, 
and  still  are  to  the  present  day,  referred  by  the  most  accomplished  naturalists  in 
part  to  the  monocotyledonous,  and  in  part  to  the  dicotyledonous  series,  the  differ- 
ences in  structure  and  appearance  which  have  led  to  such  distinctions  might 
reasonably  be  expected  to  indicate  at  least  two  very  different  orders,  notwith- 
standing their  association  in  the  same  class.  Two  chief  subdivisions  are  indeed 
recognizable,  but  there  is  so  much  similitude  in  their  diversities,  that  it  is  some- 
what questionable  whether  they  should  be  considered  as  distinct  orders,  ov  merely 
as  types  or  sections  of  one  and  the  same.  The  differences,  however,  do  on  the 
whole  seem  to  be  sufficient  to  constitute  them  separate  orders. 

(4900.)  Cytinus  and  Cynomorium,  the  two  longest  known  and  most  familiar 
genera,  give  their  names  respectively  to  these  two  orders,  which  are  all  that  this 
class  includes  ; hence  the  one  is  called  Cytinales,  and  the  other  Cynomoriales. 

(4901.)  The  Cylmules  are  (dicotyledonous  ?)  Selanthi , with  a 1-  or  many-celled 
ovarj,  parietal  placenta},  many  ovules,  and  the  divided  embryo  straight,  axile,  and 
included  within  the  albumen. 

(4902.)  The  Cynomoriales  are  (monocotyledonous  ?)  Selanthi,  with  a 1-celled 
ovary,  a solitary  pendulous  ovule,  the  embryo  undivided,  globose,  and  lodged  in  a 
superficial  excavation  of  the  albumen. 

CY170M0B.XAI.ES. 

(490.3.)  Cynomorium,  Langsdorfia,  Helosis,  and  Balanophora,  the  presumed 
monocotyledonous  Cytinares  which  form  this  order,  are  distributable  into  two 
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subordinate  groups,  which,  from  the  first  and  last  named  genera,  have  been  called 
the  Cynomoriaceat  and  Balonophoracecz : but  as  these  types  differ  in  very  few  and 
slight  particulars,  one  general  description  will  suffice,  their  particular  differential 
characters  being  subsequently  separately  given. 

(4904.)  Collectively  described,  the  Cynomoriales  are  herbaceous  fungoid  plants, 
growing  parasitically  on  the  roots  of  shrubs  or  trees,  and  having  a simple,  roundish 
stem,  erect  and  simple,  or  horizontal  and  branched,  and  either  scaly  or  naked. 
The  inflorescence  is  terminal  and  congested  in  spadiceous  heads,  and  the  flowers 
monoecious  or  dioecious,  rarely  united.  The  receptacle  is  fleshy,  variable  in 
form,  usually  covered  with  squamae  or  setae,  rarely  naked,  and  also  occasionally 
bearing  thick  peltate  scales,  by  which  the  mass  of  inflorescence  is  invested.  The 
stamineous  flowers  are  pedicellate,  the  perianth  simple,  equal,  with  a tripartite 
patent  limb,  the  segments  of  which  are  slightly  concave,  rarely  reduced  to  a single 


Langsdorfia  Janeirensis.  (a)  The  subterranean  stem  or  rhizoma, 
with  rootlets  that  attach  themselves  to  neighbouring  plants.  ( b , c,  d) 

Branches  without  leaves,  but  covered  with  scales,  and  bearing  the  heads 
of  flowers.  (e)  A mass  of  inflorescence  cut  through  lengthwise,  to 
exhibit  the  receptacle,  stamineous  flowers,  scales,  &c.  (/)  A stamineous 
flower  separated,  and  one  division  of  the  calyx  removed  to  shew  the 
anther,  (g)  A longitudinal  section  through  a mass  of  pistilline  flowers, 
to  shew  the  receptacle  demonstrate,  scales,  <fcc.  (A)  Several  pistilline 
flowers,  removed  to  shew  the  long  pedicels  of  the  verrucate  calyx, 
the  filiform  styles  and  subclavate  stigmata  often  beset  with  tubercles 
or  glands.  The  fruit  of  this  plant  is  as  yet  unknown. 

scale,  as  in  Cynomorium.  The  stamens  are  epigynous,  3 (very  seldom  more)  and 
rarely  1,  as  in  Cynomorium.  The  filaments  monadelpbous,  and  the  anthers  con- 
nate. In  the  pistilline  flowers  the  germen  is  adnate  to  the  tube  of  the  calyx,  the 
epigynous  limb  abbreviated,  entire  or  2-4  parted,  and  unequal.  The  inferior 
ovary  is  1 -celled  and  uniovulate,  and  the  ovule  pendulous.  The  styles  2 or  1,  and 
filiform,  and  the  stigmata  simple,  terminal,  and  rather  convex.  The  fruit  is 
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globose,  bard,  and  akeniaceous,  crowned  with  the  persistent  limb  of  the  calyx, 
which  is  either  marginal  and  nearly  reversed,  or  consists  of  2-4  unequal  segments. 
The  seed  is  solitary  and  inverted.  The  albumen  large  and  fleshy.  The  embryo 
very  small,  globose,  undivided  (monocotyledonous),  and  situated  in  a superficial 
cavity  of  the  albumen. 

(4905.)  The  two  types  are  distinguished  by  the  following  peculiarities  of 
structure. 

(4906.)  In  the  Cynomoriacete  the  perianth  is  reduced  to  a single  sepal;  and 
the  stamen  being  solitary  is  necessarily  discrete,  i.  e.  can  be  neither  syngenesious 
nor  monadelphous ; 

(4907.)  While  in  the  Balanophoracea  the  perianth  is  trisepalous  in  the  stami- 
neous  flowers,  although  abridged  and  abortive  in  the  pistilline  ones,  and  the 
stamens  are  several  and  connate. 

(4908.)  Of  the  uses  and  properties  of  these  plants  there  is  very  little  known. 
The  Cynomorium,  coccmeurn  [vide  fig.  § 114],  already  mentioned,  has  been  used 


Helosis  Guayanensis.  (a,  b,  c,  d,  e,f)  Plants  in  different  stages  of 
growth  and  development,  from  the  bud  to  maturity,  shewing  their  leaf- 
less stems  and  inflorescence,  (g)  Flowers  separated  from  the  capitulu  m. 

(/«)  Flowers,  stamineous  and  pistilline,  among  the  paleae  of  the  recep- 
tacle. (»)  A pistilline  flower  separate.  (/)  One  of  the  scales  by 
which  the  flowers  are  covered  before  development.  ( k ) One  of  the 

hair-like  processes  of  the  receptacle.  (1)  The  receptacle  when  all  the 
flowers  have  been  removed.  ( m ) The  fruit.  (n)  A longitudinal 

section. 

as  an  astringent,  and  it  once  enjoyed  a very  high  reputation  as  a styptic;  but  its 
influence  in  arresting  hsemorrhages  seems  to  have  lessened  with  the  diminution  of 
the  faith,  or  rather  superstition,  which  probably  was  at  all  times  more  efficacious 
than  the  drug.  This  Maltese  mushroom,  however,  does  yield  on  pressure  a red 
bitter  astringent  juice,  which,  were  other  styptics  absent,  might  be  allowed  to  sup- 
2 
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ply  their  place;  and,  before  the  invention  of  the  tourniquet,  the  powdered  plant  is 
said  to  have  been  in  frequent  use  in  surgical  operations,  and  constantly  applied  to 
the  stumps  of  amputated  limbs,  as  it  still  is  to  recent  wounds,  in  order  to  restrain 
the  bleeding.  Dr.  Muscat,  a Maltese  physician,  states  it  as  his  opinion,  formed 
after  an  extensive  practice  of  many  years,  that  the  Cynomorium  possesses  a pecu- 
liar influence  over  the  uterus,  and  that  both  in  powder  and  tincture  he  has  found 
it  most  serviceable  in  menorrhagia,  and  other  uterine  disorders.  An  interesting 
account  of  the  habits  and  uses  of  this  plant  was  sent  by  Dr.  Walsh  to  the  Medico- 
Botanical  Society,  and  from  his  essay  the  above  and  the  following  are  extracts. 

Dr.  Walsh  says,  “this  fungus  grows  most  plentifully  on  a detached  rock  on  the 
south-west  side  of  the  island  of  Goza.  It  is  there  much  celebrated  for  its  medi- 
cinal properties;  the  time  of  the  discovery  of  its  virtues  is  not  known,  but,  from 
some  ancient  mss.,  it  appears  to  have  been  at  a very  remote  period.  It  had  been 
the  usage  of  Malta  to  banish  to  Goza  all  females  of  a dishonest  character  ; and 
here,  according  to  tradition,  they  found  a vegetable  substance  of  an  astringent 
quality,  which  proved  very  efficacious  in  removing  the  consequences  of  their  irre- 
gular life.  It  was  prepared  in  earthen  pots,  some  of  which  have  since  been  dug 
up  in  various  places,  marked  with  Phoenician  characters,  indicating  their  use.  The 
plant  was  also  applied  by  them  to  the  purposes  of  divination.  It  was  laid  between 
the  breasts,  and,  from  some  accidental  circumstances  of  position,  <fec.  they  au- 
gured good  or  bad  fortune.  This  practice  was  reproved,  and  said  to  have  been 
finally  abolished,  by  a Capuchin  missionary.  This  curious  vegetable  was  subse- 
quently esteemed  as  a remedy  in  dysentery,  and  its  curative  powers  were  long 
held  in  very  high  repute.  About  the  year  1740,  the  knights  of  Malta  set  such  a 
high  value  oil  the  fungus,  that  they  interdicted  the  approach  of  any  person  towards 
the  place  where  it  grew,  and  guarded  the  passage  with  the  strictest  jealousy.  In 
April,  when  the  fungus  was  ripe,  it  was  carefully  gathered  by  persons  appointed 
for  that  especial  duty,  and  the  precious  morsels  were  deposited  in  a government- 
oflice,  from  whence  some  portions  were  sent  as  presents  by  the  grand  master  of 
different  sovereigns,  and  the  remainder  distributed  among  the  hospitals  of  the 
island.  Even  after  the  English  took  possession  of  Malta,  and  succeeded  to  the 
territorial  rights  of  the  order,  and,  amongst  other  things,  to  the  possession  of  this 
rock,  a custode  was  appointed  to  take  care  of  it,  as  heretofore,  with  a salary,  which 
always  makes  an  item  in  the  public  accounts  of  Malta.  The  fungus  is  thus 
continued  to  be  guarded  and  regularly  gathered,  deposited  in  the  state-office,  and 
distributed  among  the  hospitals ; and,  when  Dr.  Hamilton,  through  the  kindness 
of  an  official  person  in  Goza,  was  permitted  to  visit  this  rock,  he  was  accompanied 
by  the  custode.  The  rock,  as  shewn  by  the  doctor’s  sketch,  is  difficult  of  approach  : 
it  is  an  isolated  precipice,  about  600  feet  in  height,  detached  from  the  neigh- 
bouring shore,  and  presenting  very  steep  and  inaccessible  sides,  in  some  places 
projecting  considerably  over  the  sea,  so  that  the  circumference  of  the  base  is 
less  than  that  of  the  upper  parts.  It  stands  on  the  verge  of  a noble  circular 
basin,  formed  by  the  surrounding  cliffs,  into  which  the  sea  enters  by  the  chasms  at 
each  side  of  the  fungus  rock,  the  whole  presenting  the  aspect  of  the  crater  of 
a volcano,  raised  from  beneath,  or  extinguished  by  an  irruption  of  the  sea.  This 
columnar  rock,  on  which  (if  the  frail  sisterhood  said  to  have  been  banished  ever 
reached  its  summit,)  they  might  have  emulated  the  penance  of  St.  Simon  Stylites, 
is  rendered  accessible  by  cables  fixed  from  the  nearest  promontory  across  the 


CYTINALES. 


1077 


chasm  to  n projection  about  two-thirds  up  the  precipice,  and  on  them  Is  slung  a 
box  capable  of  containing  one  person,  and  which,  being  furnished  with  pulleys 


Elevation  of  the  Hagira  tal  Gernal  or  F ungus  Rock,  near  the  island 
of  Goza,  as  it  appears  from  the  interior  of  the  basin. 


and  a leading  rope,  can  be  pulled  backwards  and  forwards  as  required  : but  it  did 
seem  to  me,  adds  Dr.  Walsh,  “ when  I arrived  at  the  summit  of  the  rock,  to 
be  a very  fragile  conveyance  in  which  to  be  launched  across  a gulf  300  feet  in 
width,  at  what  appeared  to  be  about  the  height  of  Dover  cliffs,  with  the  sea  boiling 
beneath a voyage  certainly  not  to  be  compensated  by  the  acquisition  of  the 
fungus. 

CYTHSAIiES. 

(4909.)  Cytinus,  Apodanlhes,  aud  Sarcophytum  or  Ichthyosma,  with  Aphyteia, 
Gonyanthes,  Rafflesia,  and  Blume’s  new  genus  Brugmamia,  which  are  included 
in  this  order,  are  distinguishable  into  two  types  or  sections,  which  it  is  proposed 
to  call  Cytinacea  and  Rafflcsiacea ; but  as  these  divisions  are  not  generally  ac- 
knowledged, it  will  be  better,  as  in  the  preceding  order,  to  let  their  general  descrip- 
tion precede  their  differential  characters. 

(4910.)  The  Cytinales  (or  Cy tinea:)  are  cellular  or  subcellular  herbaceous 
plants,  growing  parasitically  on  the  roots  of  trees  or  shrubs,  with  often  an  abortive 
axis,  sometimes  a simple  or  irregularly  divided  stem,  which  is  fleshy,  round  or 
sulcate,  and  either  scaly  or  nearly  naked.  The  inflorescence  is  terminal,  solitary, 
or  aggregate,  and  the  flowers  monoecious  or  dioecious,  rarely  united. 

In  the  stamineous  flowers,  the  perianth,  which  is  single,  is  4-5-  or  more,  rarely 
3-cleft,  and  the  lobes  imbricate  or  induplicate  in  apstivation.  The  stamens  in 
general  numerous,  rarely  so  few  as  the  segments  of  the  calyx,  and  then  opposite 
to  them.  The  filaments  are  connate,  forming  a central  column,  and  the  anthers 
adnate ; either  dehiscent  lengthwise  and  extrorsely,  or  discharging  their  pollen  by 
orifices  at  the  apex.  In  the  pistilline  flowers  the  perianth  is  adnate  to  the  ger- 
men,  its  limb  epigynous  and  cleft,  us  in  the  stamineous  flowers.  The  ovary  is 
formed  of  several  connate  carpels,  1-  or  many-celled,  the  placenta;  4-8  or  more, 
parietal,  and  many-ovuled.  The  styles,  which  equal  the  trophosperms  in  number, 
form  a cylindrical  column,  sometimes  much  shortened  and  connate,  and  the  stig- 
mata are  nearly  free  and  patent. 
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The  fruit  (Pseudocarp  of  Blume,  Perldium,  Sporangium  of  Link,)  is  inferior 
and  baccate,  indebiscent,  1 -celled,  with  several  or  many  parietal  placentae,  the 
seeds  (spores  of  Blume)  numerous  and  very  minute,  with  a dense  covering  on  a 
cellular  grumous  nucleus.  The  albumen  when  distinguishable  fleshy,  the  embryo 
straight,  axile,  included,  and  cleft  (or  dicotyledonous). 

(4911.)  The  two  included  types  differ  in  several  more  or  less  important  parti- 
culars, and  these  differences  in  structure  constitute  their  diagnostic  characters. 

(4912.)  The  Rafflesiaceoe  are  fleshy,  globose,  fungus-like  parasites,  destitute 
of  roots,  with  an  abortive  axis,  and  germinate  beneath  the  bark  or  cortical  integu- 
ments of  other  plants ; they  are  acaulescent,  aphyllous,  and  squamous,  with  solitary 
flowers  enveloped  by  the  scales,  the  flowers  united,  or  dioecious  by  abortion,  the 
sepals  many,  and  imbricate  or  induplicate  in  aestivation,  and  the  anthers  dehiscent 
by' terminal  pores; 

(4913.)  While  the  Cytinacecs  are  more  or  less  caulescent,  the  sepals  few,  4 or 
5,  and  imbricate  in  aestivation,  the  stamens  few,  and  the  anthers  dehiscent  length- 
wise by  chinks. 

(4914.)  Hence,  differentially  considered,  the  Rafflesiacea.  are  globose  Cyli- 
nales,  with  many  sepals,  and  anthers  dehiscent  by  terminal  pores  ; 

(4915.)  While  the  Cytinacece  are  subcaulescent  Cytinales,  with  few  sepals 
(4-5),  and  anthers  dehiscent  lengthwise  by  extrorse  chinks. 

(4916.)  Cytineaceje.  Cytinus  Hypocistus  has  long  been  celebrated  as  a tonic 
and  astringent.  Its  taste  is  slightly  acid,  but  neither  bitter  nor  austere.  It  is 


JL 


a Cytinus  Hypocistus.  Two  plants  grow- 
ing parasitically. 

(«)  A sterile  or  stamineous  flower. 

(b)  A vertical  section  of  the  same. 

(c)  Section  of  a flower-bud  (plan),  to  shew 
the  mode  of  aestivation. 

{cl)  Fertile  or  pistilliferous  flower. 

(e)  Vertical  section  of  the  same,  to  shew  the 
1 -celled  germen  and  multiovulate  parietal  pla- 
centae. 

(/,  g)  Different  sections  of  the  stigma,  the 
first  longitudinal,  the  other  transverse. 

(h)  An  ovule  separated  from  the  placenta,  and 
magnified. 


said  not  to  contain  any  tannin,  but  yet  it  precipitates  gelatine  from  its  solutions. 
That  gallic  acid  is  present,  would  appear  from  its  forming  a very  black  ink  with 
solutions  of  the  proto-salts  of  iron.  On  the  continent  a medicinal  extract  is 
prepared  from  the  plant,  which  is  called  Hypociste,  It  is  sold  in  small  lozenge- 
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like  pieces  that  melt  away  in  the  mouth,  and  these  troches  are  esteemed  by  many 
persons  as  stomachics  and  corroborants. 

(4917.)  Rafflesiacejh.  The  plants  associated  to  form  this  group  are  as  yet 
but  partially  and  imperfectly  known.  They  are  all  more  or  less  astringent : the 
Rafflesia  Arnoldi  is  said  to  be  a most  powerful  styptic.  In  Java  it  is  used  medi- 
cinally to  arrest  morbid  discharges,  and  its  effects  are  said  to  be  very  decided  ; but 
the  physiological  interest  of  these  plants  far  exceeds  their  direct  economical  or 
medicinal  value ; and  the  stupendous  Rafflesia  Arnold!,  or  Krubdt,  has  not  inappro- 
priately been  called  the  “ Vegetable  Titan.”  [See  fig.  § 111.]  This  gigantic  flower, 
well  named  Ambun  Ambun,  wonder-wonder,  or  flower  of  flowers,  by  the  natives, 
was  discovered  in  the  year  1818,  when  Sir  Stamford  Raffles,  then  Governor  of 
Sumatra,  made  his  first  excursion  from  Bencoolen  into  the  interior  of  the  island.  In 
that  journey  he  was  accompanied  by  a naturalist  of  great  zeal  and  acquirements,  the 
late  Dr.  Joseph  Arnold,  a member  of  the  Linnean  Society,  from  whose  researches, 
aided  by  the  friendship  and  influence  of  the  governor,  in  a field  so  favorably  situated 
and  so  imperfectly  traversed  as  Sumatra,  the  greatest  expectations  had  been  formed. 
But  these  expectations  were  never  to  be  realized  ; for  the  same  letter  which  gave 
us  the  first  account  of  the  gigantic  flower  brought  also  the  intelligence  of  Dr. 
Arnold’s  death.  This  letter  was  one  from  Sir  Stamford  Raffles  to  Sir  Joseph 
Banks  ; and  in  it  was  enclosed  the  following  extract,  in  the  handwriting  of  the 
lamented  Arnold,  which  formed  part  of  an  epistle  (left  unfinished)  to  some  un- 
known friend,  in  which  he  gives  a lively  account  of  the  discovery  of  this,  which 
Sir  Stamford  Raffles  well  denominated  “ most  magnificent  flower.”  After 
describing  the  previous  route,  Arnold  thus  continues : 

“ At  Pulo-Lebbar,  on  the  Manna  River,  two  days’  journey  inland  of  Manna, 
I rejoice  to  tell  you  I happened  to  meet  with  what  I consider  the  greatest  pro- 
digy of  the  vegetable  world.  I had  ventured  some  way  before  the  party,  when 
one  of  the  Malay  servants  came  running  to  me,  with  wonder  in  his  eyes,  and 
said,  ‘ Come  with  me,  sir,  come  and  see  a flower,  very  large — beautiful — wonder- 
ful !’  I immediately  went  with  the  man  about  a hundred  yards  into  the  jungle, 
and  he  pointed  to  a flower  growing  close  to  the  ground  under  the  bushes,  which 
was  truly  astonishing.  My  first  impulse  w'as  to  cut  it  up,  and  carry  it  to  the  hut. 
I therefore  seized  the  Malay’s  parang  (a  sort  of  instrument  like  a woodman’s 
chopping-hook),  and  finding  that  it  sprang  from  a small  root  which  ran  horizon- 
tally (about  as  large  as  two  fingers,  or  a little  more),  I soon  detached  it,  and  re- 
moved it  to  our  hut.  To  tell  you  the  truth,  had  I been  alone,  and  had  there 
been  no  witnesses,  I should,  I think,  have  been  fearful  of  mentioning  the  dimen- 
sions of  this  flower,  so  much  does  it  exceed  every  flower  I have  ever  seen  or  heard 
of;  but  I had  Sir  Stamford  and  Lady  Raffles  with  me,  and  a Mr.  Palsgrave,  a 
respectable  man,  resident  at  Manna,  who,  though  equally  astonished  with  myself, 
yet  are  able  to  testify  as  to  the  truth. 

“ The  whole  flower  was  of  a very  thick  substance,  the  petals  and  nectary  being 
in  but  few  places  less  than  a quarter  of  an  inch  thick,  and  in  some  places  three 
quarters  of  an  inch ; the  substance  of  it  was  very  succulent.  When  I first  saw 
it,  a swarm  of  flies  were  hovering  over  the  mouth  of  the  nectary,  and  apparently 
laying  their  eggs  in  the  substance  of  it ; it  had  precisely  the  smell  of  tainted  beef. 

“ Now  for  the  dimensions,  which  are  the  most  astonishing  part  of  the  flower. 
It  measured  a full  yard  across;  the  petals,  which  were  subrotund,  being  12  inches 
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from  the  base  to  the  apex,  and  it  being  a foot  from  the  insertion  of  the  one  petal 
to  the  opposite  one;  Sir  Stamford,  Lady  Raffles,  and  myself,  taking  immediate 
measures  to  be  accurate  in  this  respect,  by  pinning  four  large  sheets  of  paper  to- 
gether, and  cutting  them  the  precise  size  of  the  flower.  The  nectarium,  in  the 
opinion  of  us  all,  would  hold  twelve  pints,  and  the  weight  of  this  prodigy  we 
calculated  to  be  fifteen  pounds  ! 

“ A guide  from  the  interior  of  the  country  said  that  such  flowers  were  rare, 
but  that  he  had  seen  several,  and  that  the  natives  call  them  Krubilt.” 

Later  information  has  shewn  that  the  KrubAt,  or  great  flower,  is  much  more 
generally  known  to  the  Sumatrese  than  its  first  European  discoverers  suspected  ; 
for  in  subsequent  letters  from  Sir  S.  Raffles  and  Mr.  Jack  are  the  following- 
passages  : 

“ I find  the  Krubdt,  or  great  flower,  to  be  much  more  general  and  extensively 
known  than  I expected.  In  some  districts  it  is  simply  called  Ambun  Ambun.  It 
takes  three  months  from  the  first  appearance  of  the  bud  to  the  full  complete  expan- 
sion of  the  flower  ; and  the  flower  appears  but  once  a year,  at  the  conclusion  of  the 
rainy  season.  It  has  no  stem  of  its  own,  but  is  parasitic  on  the  roots  and  stems 
of  a ligneous  species  of  cissus,  with  ternate  and  quinate  leaves  (Cissus  angusti- 
folia.)  It  appears  to  take  its  origin  in  some  crack  or  hollow  of  the  stem,  and 
soon  shews  itself  in  the  form  of  a round  knob,  which,  when  cut  through,  exhibits 
the  infant  flower,  enveloped  in  numerous  bracteal  sheaths,  which  successively 
open  and  wither,  until,  at  the  time  of  its  fulness  of  growth,  but  very  few  remain  ; 
the  blossoms  rot  away  not  long  after  their  expansion,  and  the  seeds  or  spores  are 
dispersed  throughout  the  pulpy  mass.’’ 

This  giant  flower  may  well  indeed  be  esteemed  the  wonder  of  the  vegetable 
world ; and,  although  several  others  similar  to  it  in  form  and  habit  have  been 


Raffle sia  Patina. 

(a)  Entire  flower.  ( b ) Section  of  a bud  beginning  to  expand. 

(c)  Another,  before  expansion. 

found,  none  have  as  yet  been  discovered  that  equal  Arnold’s  flower  in  size.  A 
small  species  has  been  mentioned  by  Dr.  Ilorsfield;  but  his  flower,  instead  of 
measuring  three  feet  across,  only  measured  three  inches.  A second  very  rnagni- 
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ficent  species,  measuring  two  feet  in  diameter,  has  been  discovered  in  a small 
island  near  Java,  called  Nasa  Kambangar ; and  this  has  been  figured  by  Blume 
in  his  Flora  Javie,  from  which  the  accompanying  representation  is  a copy.  By 
the  natives  it  is  called  Patma ; and  hence  the  botanical  name  proposed  for  it  is 
Rqfflesia  Patma.  Another  of  these  vegetable  paradoxes,  figured  also  by  Blume, 
is  a native  of  the  province  of  Buitenzorg,  in  the  western  parts  of  Java,  and  grows 
at  the  height  of  from  1200  to  1500  feet  above  the  level  of  the  sea.  He  has 
called  it  Brugmansia  Zippeli;  the  generic  term  is  however  untenable,  as 
a genus  separated  from  Datura  [§4512]  bad  previously  been  dedicated  to  Brug- 
mans,  and  received  his  name. 

(4918.)  These  fungoid  flowers,  which  so  curiously  combine  the  most  essentially 
diverse  structures,  close  the  descriptive  part  of  these  general  Outlines  ; for,  after 
having  in  the  preceding  classes  traced  the  development  and  gradual  perfecting  of 
the  vegetable  organismus,  and  followed  the  several  stages  of  evolution,  from  the 
cellular  and  seedless  through  the  tubivascular  and  seed-bearing  plants,  a return 
is  made,  in  the  Cy  finales,  from  the  2-lobed  and  1-lobed  Exogenas  and  Endogence, 
even  to  the  acotyledonous  cellulares,  viz.  to  that  part  of  the  series  whence  the 
earliest  examples  were  taken,  and  with  which  the  details  were  begun.  For, 
although  the  Rafflesim  consist  of  blossom  only,  yet  in  them  the  characters  of  a 
flower  are  almost  extinct.  The  bud  resembles  a fungus,  the  pericarp  becomes  a 
peridium,  and  the  seeds  assume  the  condition  of  spores.  Indeed,  the  parasitic 
habits  and  general  appearance  of  these  plants  and  their  allies,  Cynomorium,  He- 
losis,  and  Balanophora,  might  well  lead  to  their  approximation  to  the  fungi,  and 
vindicate  for  the  latter  its  specific  name,  fungosa,  and  for  the  former  its  old  appel- 
lations of  Fungus  Typhoides  vel  Melitensis,  the  Maltese  champignon,  or  mush- 
room of  Malta. 

(4919.)  The  subdivisions  of  this  class  are  so  few,  that,  excepting  for  the  sake 
of  obedience  to  the  hitherto  unbroken  rule  of  concluding  the  details  of  each  with 
a conspectus,  it  would  scarcely  be  necessary  to  repeat  them  in  a tabular  form. 


Class. 

Selanthi,  f 
or  J 
Cytinares  f 
(4897-8.)  ! 


Orders. 

Cynomoriales 

(4902-4.) 

Cytinales 

(4901-10.) 


Sections  or  Types. 

( Balanophoraceie  (4907.) 
( Cynomoriacea  (4906.) 

) Cytinacete  (4913-5.) 

I Rafflcsiacea.  (1912-4.) 
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(4920.)  The  Selanthi,  or  Cytinares,  belong  exclusively  to  warm  countries  ; 
they  are  chiefly  natives  of  the  torrid  zone  in  either  hemisphere,  sometimes,  how- 
ever, being  found  at  considerable  elevations,  and  occasionally,  as  in  the  case  of 
Cytinus  and  Cynomorium,  extending  as  far  north  as  the  southern  parts  of  Europe. 
Helosis  and  Lungsdorfia  are  natives  of  the  West  Indies,  or  Continental  America 
within  the  tropics;  Aphyteia  of  equinoctial  Africa;  Balanophora  of  the  New 
Hebrides;  and  the  Raffiesice  have  hitherto  been  only  found  in  Java  and  Su- 
matra. 

(4921.)  Hence  their  distribution  assumes  rather  a local  than  a general  cha- 
racter, a special  than  a general  interest.  Like  the  Fungi,  to  which  they  bear 
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such  strange  similitude,  the  Selanthi  are  unknown  in  a fossil  state.  The  coinci- 
dence is  worthy  of  remark  ; for  this  negative  fact,  although  it  at  once  prevents 
any  special  geological  disquisitions,  is  not  without  its  value  in  more  general  re- 
searches into  the  present  and  former  conditions  of  the  vegetable  world. 


(4322.)  Having  concluded  the  separate  histories  of  the  nine  natural  classes 
into  which  plants  have  been  divided,  and  appended  to  the  descriptive  details  of 
each,  their  geographical  distribution  and  geological  positions,  as  far  as  either 
have  been  hitherto  determined,  it  only  now  remains  to  give  a general  summary  of 
the  relative  proportions  in  which  they  occur  in  the  several  great  divisions  of  the 
world,  i.  e.  of  the  vegetable  statistics  of  the  several  zones. 

(4923.)  The  five  zones  with  which  geographers  encircle  the  globe,  although 
very  arbitrary  divisions  of  its  surface,  and  the  parallels  of  latitude,  although  very 
often  discordant  with  the  isothermal  lines  which  indicate  the  mean  temperature  or 
actual  climate  of  different  regions,  are  still,  from  their  universal  acceptation,  the 
most  convenient  demarcations  for  general  reference  ; and,  notwithstanding  their 
frequent  deviations  from  the  climatorial  belts,  they  are  yet  sufficiently  coincident 
for  general  statistical  considerations,  which  are  all  with  which  we  at  present  are 
concerned;  the  absolute  numbers  and  the  relative  proportions  in  which  the  dif- 
ferent tribes  of  plants  spontaneously  occur,  or  are  cultivated  by  art  in  any  parti- 
cular region  or  country,  forming  a part  of  the  natural  history  of  that  spot,  or  of 
the  special  vegetable  statistics  of  that  individual  place. 

(4924.)  Of  the  50,000  known  species  of  existing  vegetables,  the  cellular 
flowerless  plants  being  estimated  at  8 or  10,000,  and  the  flowering  or  tubivascular 
ones  at  upwards  of  40,000,  of  which  the  endogenous  tribes  may  amount  to  9 or 
10,000,  and  the  exogenous  ones  to  more  than  30,000,  it  would  appear  that  be- 
tween 20  and  25,000,  i.  e.  about  half  of  all  known  vegetables,  are  natives  of  the 
torrid  zone.  Of  these  it  has  been  computed  that  upwards  of  13,000  flowering 
plants  are  indigenous  to  equinoctial  America,  between  5 and  0,000  to  equatorial 
Asia,  and  about  3,500  to  Africa  within  the  tropics,  including  both  the  conti- 
nental countries  and  the  dependent  isles.  In  Australia  and  the  islands  of  the  Pa- 
cific about  5,000  species  have  been  discovered,  some  of  which  belong  to  the 
torrid  and  some  to  the  temperate  zone.  Besides  these,  nearly  2,000  belong  to 
the  temperate  parts  of  Asia,  above  4,000  to  the  temperate  regions  of  America, 
both  in  the  northern  and  southern  hemispheres,  and  7,000  to  Europe,  most  of 
which  are  proper  to  its  temperate  latitudes,  and  very  few  to  its  polar  regions.  Of 
the  antarctic  vegetation  there  is  next  to  nothing  known. 

(4925.)  The  Cryptogamic,  or  flowerless  cellular  plants,  have  been  purposely 
left  out  of  the  previous  calculations,  for  they  are  almost  peculiar  to  the  circum- 
polar Tegions  and  the  colder  parts  of  the  temperate  zones.  The  Protococci,  which 
alternate  in  layers  with  the  arctic  snows;  the  Lichens,  which  cover  the  polar 
rocks ; the  Mosses,  which  flourish  within  the  frigid  zone,  are  all  but  absent  from  the 
intertropical  regions  ; and  the  Conferva:,  with  which  the  icy  waters  of  Lapland, 
and  Sweden,  and  Scotland  abound,  and  which,  although  plentiful  in  Britain,  and 
the  colder  parts  of  the  north  temperate  regions,  yet  gradually  become  more  scarce 
in  the  southern  ones,  in  the  equatorial  latitudes  are  almost  unknown  ; the  Fnci 
being  the  chief  representatives  of  these  tribes  within  the  tropics  : and  even  Fungi, 
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the  most  vagrant  of  all  vegetables,  and  which  In  high  latitudes  are  so  extraordinarily 
abundant,  so  numerous  in  their  species,  and  so  profuse  in  individual  production, 
are  rare  in  lower  ones,  and  from  countries  near  the  equator  they  are  almost  or 
altogether  absent. 

(4920.)  In  the  stead,  however,  of  Confervas,  lichens,  and  mosses,  equinoctial 
vegetation  consists  of  palms  and  arboreous  ferns,  of  arborescent  grasses  and  tree- 
like Musaceic;  the  dense  and  interminable  forests  are  formed  of  gigantic  ever- 
green trees,  to  which  belong  the  myrtle,  the  nutmeg,  the  clove,  the  turpentine, 
and  the  coffee  tribes : instead  of  woodbines  ; there  are  peppers  and  passion-flowers  : 
instead  of  sedges;  ginger,  cardamom,  zedoary  : and,  instead  of  parasitic  fungi, 
epiphytic  Orc/mlinie.  The  Malvacete,  the  Euphorbiacece,  the  Urticacece,  and 
even  the  Composita  and  Gramma,  become  arborescent ; so  that  within  the  torrid 
zone  there  are  few  rich  pasture  lands,  thick  and  almost  impenetrable  jungles  dis- 
placing our  rich  boundless  meadows  and  daisy-spangled  meads. 

(4927.)  In  the  temperate  zones,  as  the  distance  gradually  increases  from  the 
equator,  the  forest-trees  become  deciduous  ; the  olive  and  the  grape  are  less  and 
less  common,  until  at  length  oil  and  wine  are  superseded,  as  common  articles  ol 
human  food,  by  beer  and  butter ; the  bamboos  and  rigid  grasses  give  way  to  more 
tender  species  ; the  arborescent  mallows,  euphorbias,  and  nettles,  become  shrubs, 
and  subsequently  herbs  ; the  Orchises  leave  their  aerial  and  epiphytic  sites,  and 
vegetate  in  the  ordinary  soil,  and  mosses  and  lichens  occupy  their  stations  on  old  or 
decaying  trees  ; the  fresh  waters  abound  with  Conferva  ; and  dead  vegetables  are 
covered  with  fungi. 

(4928.)  As  the  latitudes  increase,  the  richness  and  abundance  of  the  vegetation 
decreases.  In  the  north  temperate  zone,  the  forests  consist  of  birch,  alder,  willow, 
and  fir,  instead  of  the  plane,  the  bread-fruit,  and  the  mimosa  ; many  trees  and 
shrubs  become  herbaceous  plants,  so  that  wood  either  for  building  or  fuel  is 
scarcely  known ; and,  although  the  grasses  long  strive  against  increasing  cold, 
substituting  one  species  for  another  as  an  approach  is  made  towards  the  pole,  they 
at  length  give  way  to  lichens,  which  in  Lapland  and  Iceland  cover  the  boundless 
wastes,  affording  forage  and  pasture  to  the  flocks  and  herds.  In  such  situations, 
the  words  corn,  and  wine,  and  oil,  are  strange  unmeaning  sounds,  or  the  names 
of  foreign  delicacies,  of  which  travellers  may  have  told,  but  which,  to  the  common 
people,  are  any  thing  but  ordinary  articles  of  food. 

(4929.)  Such  ure  some  of  the  more  general  features  of  the  vegetation  in  these 
several  zones.  Of  the  varied  predominance  of  the  different  classes  in  each  there 
is  sufficient  proof,  but  of  their  relative  proportions  the  calculations  are  not  com- 
plete. The  following  are  some  of  the  ratios  made  out  with  much  labour  by 
Humboldt,  De  Candolle,  Brown,  and  others. 

(4930.)  Of  3880  flowering  plants  found  within  the  tropics  of  the  New  World 
by  Humboldt  and  Bonpland,  3226  were  dicotyledonous,  and  054  monocotyledonous ; 
and  the  above,  although  only  a third  or  a fourth,  may  be  taken  as  a fair  average 
of  the  whole.  Of  the  monocotyledons,  the  Palmales  and  Musales,  with  the  peri- 
gynous  part  of  the  Liliales,  are  much  more  frequent  within  than  without  the 
tropics  ; and  the  Juncales,  with  the'  hypogynous  Liliales,  are  more  common  in 
extra-  than  intra-tropical  latitudes.  Hence,  within  the  tropics  of  America,  the 
monocotyledons  are  to  the  dicotyledons  ns  1 to  5 ; in  equinoctial  Asia,  Africa, 
and  Australia,  the  proportion  is,  according  to  the  calculations  of  Brown,  as  1 
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to  4 ; while  cryptogamic  or  flowerless  plants,  compared  with  flowering  ones,  are 
found  to  exist  in  equatorial  latitudes  only  in  the  proportion  of  I to  14,  in  the 
plains,  or  true  equatorial  climate,  although  in  elevated  situations,  the  ratio  rises 
to  l-5th,  so  as  to  make  them  on  an  average  as  1 to  8 or  9. 

(4931.)  In  the  temperate  zones  the  proportion  of  mono-  to  di-cotyledonous 
plants  does  not  vary  so  much  as  the  plants  vary  in  their  port  and  habit.  It  is, 
however,  reduced,  and  appears  to  be  as  1 to  3 or  4,  the  abundance  of  rushes  and 
grasses  keeping  up  the  number.  But,  on  the  other  hand,  here  the  cryptogamic 
tribes  greatly  increase  their  relative  proportion,  being  indeed  as  high  as  1 to  2 : 
»•  e.  forming  on  an  average  one  third  of  the  entire  vegetation,  and  in  some 
places,  as  in  Sweden,  according  to  Wahlenberg,  they  are  as  4 to  1.  But 
Sweden  is  peculiarly  rich  in  these  plants,  and  they  have  there  been  more  accu- 
rately and  extensively  examined  than  in  most  other  countries  ; so  that  it  is  not  an 
average  example. 

(4932.)  In  the  frigid  zone,  or  rather  within  the  circumpolar  regions,  extending 
them  somewhat  beyond  the  arctic  circle,  the  native  dicotyledons  are  to  the  mono- 
cotyledons as  3 to  1 , or  as  2 to  5.  The  ratio  varies  however  considerably  according 
to  the  absence  or  presence  of  certain  polar  tribes,  as  Saxifragacex , Brassicacex, 
&c.  In  Iceland,  according  to  Hooker,  there  are  239  exogenous  plants  to  135  endo- 
genous ones  ; that  is,  including  the  ferns.  And  in  Lapland,  according  to  Wah- 
lenberg, 340  to  157.  But  in  Greenland,  on  the  coasts  of  which  the  Graminea. 
are  very  scarce,  the  proportion  is,  according  to  Brown,  as  4 to  1 ; and  in  Spitz- 
bergen  the  disproportion  is  still  greater;  while  in  Melville  Island  it  is  as  5 to  2. 
Hence  1 to  3 or  4 may  be  taken  as  their  average  in  the  frigid  zone. 

(4933.)  In  the  circumpolar  regions  the  cold-loving  Cryptogamic  plants  abound, 
but  perhaps  their  prevalence  is  owing  as  much,  or  more,  to  the  extensive  multi- 
plication of  individuals  as  to  the  increase  of  genera  or  species.  This  forms  a reverse 
analogy  with  the  flowering  plants,  the  especial  tribes  of  the  warmer  zones ; for, 
where  their  individual  prevalence  is  great,  the  number  of  species  amongst  any 
given  number  of  individuals,  or  the  number  of  genera  amongst  any  given  number 
of  species,  is  less  than  in  the  frozen  regions  of  the  north,  while  here  the  contrary 
takes  place  with  the  same  tribes,  or  the  same  thing  with  the  contrary  ones. 

(4934.)  In  Iceland,  according  to  Hooker,  there  are  263  cellular  flowerless 
plants  to  the  135  Endogenc r,  and  239  Exogence  above  mentioned;  that  is,  about 
|,  which  may  be  assumed  to  be  their  average  proportion,  although  in  many 
places  the  ratio  is  much  higher.  Thus,  in  Melville  Island,  they  are  as  58  to  67  ; 
that  is,  this  single  group  is  nearly  equal  to  both  the  Endogencs.  and  Exogenic  com- 
bined ; and  in  Sweden,  as  before  observed,  they  are  about  4 to  1 ; that  is,  the 
whole  of  the  flowering  tribes  collectively  only  amount  to  one  fifth,  while  the  cel- 
lular plants  alone  form  nearly  four  fifths  of  the  entire  vegetation. 

(4935.)  In  conclusion,  we  may  ask  how  far  does  the  general  geographical 
distribution  of  existing  plants  agree  with  the  general  geological  positions  in 
which  the  fossil  remains  of  the  vegetables  of  former  ages  are  found  ? And  whether 
these  general  comparisons  throw  any  light  on  the  former  history  of  the  globe, 
or  of  its  organic  productions,  which  the  preceding  views  of  each  particular  class 
has  failed  to  ufl'ord  ? 

(4936.)  The  confirmation  which  such  a general  view  affords  to  the  particular 
inferences  drawn  from  the  investigation  of  each  separate  class  or  individual  group, 


OR  SUBJECTIVE  BOTANY. 


1085 


if  not  one  of  its  more  striking  features,  is  far  from  being  one  of  its  least  important 
uses.  The  cumulative  argument  is  here  of  exceeding  value ; for,  although  the 
evidence  with  respect  to  the  coincidence  existing  between  the  geographical  and 
geological  distribution  and  position  of  any  special  group  might  be  sufficient  for  it, 
individually,  even  if  nothing  were  known  of  co-relative  proofs,  yet  the  concurrent 
testimony  of  every  class  adds  much  force  to  the  arguments  built  upon  these  facts, 
and  renders  what  might  at  one  time  be  considered  a plausible  hypothesis,  a sound 
and  rational  theory. 

(4937.)  That  certain  tribes  of  existing  plants  abound  or  prevail  in  certain 
latitudes,  and  that  certain  fossil  vegetables  are  found  in  certain  strata,  either 
exclusively,  or  most  abundantly,  admits  not  of  question  ; and  now,  having  the  con- 
current testimony  of  every  class,  it  is  not  less  certain  that  the  different  classes 
have  borne  different  relative  proportions  to  each  other  in  different  epochs,  as  they 
now  do  in  different  latitudes. 

(4938.)  Furthermore,  the  opinion  seems  established,  that  fossil  plants  which 
can  be  identified  as  belonging  to  recent  species,  are  found  in  the  superior  or  more 
recent  strata;  that  fossils  which  are  specifically  distinct  from  any  plants  now 
existing,  are  discovered  in  the  lower  or  older  strata ; and  that  when  they  cannot 
be  referred  immediately  to  any  modern  species  or  genus,  their  similitude  is 
greatest,  and  their  affinity  (remote  though  it  often  be)  is  nearest,  to  plants  now 
natives  of  the  torrid  zones ; the  fossils  in  question  being  however  exhumed  in  cold 
or  temperate  regions,  so  that  the  idea  of  climatorial  changes  to  a vast  extent 
having  occurred,  which  the  different  classes  severally  suggested,  is,  from  the 
concurrent  sanction  of  the  whole,  rendered  more  than  probable. 

(4939.)  There  are  two  other  facts,  of  no  slight  importance,  which  such  a 
general  view  reveals:  first,  that  however  prevalent  certain  tribes  of  existing  plants 
may  be  in  certain  latitudes,  and  however  rare  in  others,  still  that  some  represen- 
tatives of  each  class,  and  of  many  of  the  larger  and  more  important  natural  orders, 
are  found  both  within  and  without  the  tropics:  in  the  torrid,  the  temperate,  and 
often  in  the  frigid  zone. 

(4940.)  And,  secondly,  the  geological  coincidence  with  the  foregoing.  For 
however  partially  the  flora  of  preceding  epochs  may  have  been  preserved,  and 
however  imperfectly  we  are  yet  possessed  of  the  fragments  that  do  remain,  there 
does  seem  sufficient  reason  for  believing,  that  although  certain  tribes  in  a fossil 
state  prevail  in  certain  strata,  as  recent  ones  predominate  in  certain  latitudes,  that 
representatives  of  the  principal  classes  and  of  the  most  differently  constructed 
plants  existed  in  almost  every  great  epocha  since  the  creation.  The  Fungi  and 
the  Fungoid  Selanthi  are  the  principal  exceptions,  for  the  assumed  absence  of  the 
grasses  is  questionable.  None,  it  is  true,*  have  been  found,  or  perhaps  we 
should  rather  say,  no  grass  has  been  positively  identified  in  a fossil  state.  Thus, 
taking  the  apparent  exceptions,  even  at  the  uttermost,  they  apply  to  a com- 
paratively small  portion  of  the  vegetable  kingdom,  and  the  proof  of  their  being 
exceptions  is  only  negative  and  indirect ; while  the  testimony,  as  to  the  existence 
of  some  representatives  of  at  least  six  out  of  the  nine  classes,  and  those  the 
largest  classes,  is  direct  and  positive.  1 hese  six  classes  likewise  include  examples 
of  the  most  rude  and  simple,  as  well  as  of  (he  most  perfect  and  complicated  forms. 

(4941 .)  An  inference  to  be  deduced  from  these  facts,  a conclusion  which  indeed 
does  seem  inevitable,  is,  that  the  doctrine  or  hypothesis  of  progressive  development  is 
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altogether  false  ; for,  waving  the  objection,  which  is  little  else  than  a quibble,  ns 
to  the  comparative  perfection  or  imperfection  of  beings  which  are  every  way  fitted 
to  perform  their  relative  duties,  and  to  fulfil  the  purpose  of  their  creation,  there 
are  found  in  the  same  strata,  and  those  some  ot  the  earliest  in  which  organic  re- 
mains are  found,  viz.  the  transitional  and  carboniferous  series,  examples  of  the 
so  called  imperfect,  with  others  of  the  so  called  more  perfect  plants.  Thus,  even 
in  the  transition  rocks,  along  with  the  Fuci,  there  have  been  discovered  Catamites, 
and  several  representatives  of  foliaceous  ferns,  with  examples  of  Sigillaria, 
Lepidodendron,  Stigmaria,  and  Aster ophyllites,  the  affinities  of  which  with  the 
mono-  and  di-cotyledons  of  the  present  day  have  already  been  shewn.  In  the 
carboniferous  series,  the  relics  of  Ferns,  Pines,  and  Palms,  with  numerous  re- 
presentatives of  other  Exogewz  and  Endogena,  such  as  Cacti  and  Euphorbiacex, 
and  even  perhaps  of  grasses,  are  most  abundant,  much  more  abundant  than  the 
simply  cellular  plants;  for  neither  the  Muscites  nor  Confervites  occur  in  the 
infra-cretaceous  strata,  and  the  chief  of  the  F acites  are  found  in  the  chalk  or  the 
beds  above  it.  And  furthermore,  the  Fungi  and  Fungoid  Selanthi,  which  have 
not  been  found  in  a fossil  state,  and  form  the  exception  before  adverted  to,  are 
confessed  on  all  hands  to  be  among  the  simplest  in  their  structure  of  any  plants 
existing ; the  right  of  the  first  named  to  be  admitted  amongst  plants  having  been 
often  doubted,  while  the  second  afford  examples  of  the  nearest  approach  that 
is  made  by  any  flowering  vegetables  to  the  simple  cellular  structure  ol  the  lowest 
tribes. 

(4942.)  Hence,  as  the  most  perfect,  that  is,  the  most  complicated  plants,  were 
at  least  contemporaneous  with  the  most  simple  or  imperfect,  and  often  antecedent 
in  their  existence,  the  idea  once  entertained  by  some  speculative  persons,  of  the 
gradual  change  or  metamorphosis  of  one  being  into  another,  and  the  gradual 
conversion  during  an  indefinite  period  of  a Conferva  or  a Fungus  into  a Moss  or 
a Lichen  ; of  cellular  and  flowerless  into  tubivascular  or  flowering  plants  ; nay, 
during  an  uncounted  and  uncountable  succession  of  ages,  of  the  change  of  inor- 
ganic lifeless  matter  into  organized  living  beings;  of  plants  into  animals;  of  the 
lower  animals  into  higher  ones ; and,  finally,  of  brutes  into  men,  is  altogether 
untenable. 

(4943.)  Certain  animals  appear  to  have  been  at  least  coeval  in  their  creation 
with  plants ; and,  although  it  has  been  shewn  that  some  of  the  simple  cellular 
plants  are  among  those  of  which  we  have  the  earliest  memorials,  still  that  with 
regard  to  others,  as  the  Musci,  the  records  of  their  existence  cannot  be  traced 
to  a very  remote  era ; and  of  some,  as  the  Fungi,  the  earliest  history  bears  a 
very  recent  date. 

(4944.)  Still,  the  very  early  predominance  of  the  flowerless  ferns  and  the  pre- 
sence of  the  marine  algae  in  the  earliest  rocks  in  which  traces  of  organic  beings 
have  been  found,  and  the  small  relative  proportion  in  these  periods  of  flowering 
plants,  at  least  of  distinct  species  of  exogenic,  however  much  some  individuals  of  a 
peculiar  character  might  abound,  are  general  facts  well  worthy  of  observation  ; 
for  as  an  able  writer  in  Jameson’s  Journal*  has  remarked,  the  succession 
in  which  they  appear  to  have  predominated  has  a most  curious  coincidence  with 
the  succession  in  which  the  different  kinds  of  plants  are  mentioned  in  the  Mosaic 
History  of  the  creation. 
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(4945.)  But  whether  their  successive  prevalence  does  strictly  accord  with  the 
succession  in  which  they  are  named  by  Moses  or  not,  and  of  which  the  proofs  are 
scarcely  conclusive,  perhaps  however  merely  because  they  are  not  complete,  it 
is  a most  remarkable  fact,  that  in  a work  written  in  so  early  an  age,  almost 
before  the  birth  of  Botany  as  a science  ; a work,  be  it  remembered,  not  on  natural 
history,  nor  written  by  a naturalist,  but  in  which,  if  any  references  to  plants 
occur,  the  mention  is  incidental,  yet,  that  in  such  a work,  and  written  at  such 
a time,  the  classification  of  vegetables  now  generally  adopted,  and  only  of  late 
universally  received,  should  have  been,  not  obscurely  hinted,  but,  clearly  and  ex- 
plicitly described. 

(4946.)  It  is  curious  that  a system  which  it  has  taken  centuries  to  mature,  and 
which  successive  botanists  have  laboured  age  after  age  to  advance  towards  per- 
fection, should  be  identical  with  that  enunciated  by  Moses,  and  from  which  for  so 
many  thousand  years  naturalists  had  wandered  more  and  more,  and  to  which 
their  return  was  wholly  unpremeditated,  ns  the  identity  was  not  recognized  until 
after  the  return  was  made. 

(4947.)  The  vegetable  kingdom,  it  is  well  known,  is  now  divided  by  common 
consent  into  three  great  regions ; their  names  and  synonymes,  A-,  Mono-,  and  Di- 
cotyledons, or  Exogenic,  Endogenic,  and  Cellulares,  (vide  21,  22),  as  well  as 
their  distinctive  characters,  are  so  familiar  to  most  persons,  that,  even  to  repeat 
them,  may  sound  like  a truism.  These  primary  divisions  were  called  by  Linneus, 
from  their  port  and  habit,  Plante,  Fruges,  and  Cryptogama,  as  well  as  di-,  mono-, 
and  a-  cotyledons ; and  they  have  by  others  been  termed,  with  more  especial  refer- 
ence to  their  fruit  or  reproductive  organs,  smn-bearing,  grain -bearing,  and 
spoRE-iefmwg'  or  seedless  plants,  which  are  merely  English  versions  of  Agardh’s 
Semini/cive,  GRANi/me,  <fcc.  The  lower  series,  including  all  the  cryptogamic 
vegetables,  even  the  ierns,  have  been  considered  seedless,  because  they  are  repro- 
duced either  by  portions  separated  from  their  general  substance,  or  by  small 
grumous  masses  called  spores,  which  have  more  resemblance  to  buds  than  seeds, 
they  germinate  from  no  fixed  points,  and  are  destitute  of  an  embryo,  the  essential 
organ  of  a grain  or  seed.  Hence  these,  which  include  all  the  flowerless  tribes, 
are  called  Exembryonate,  i.  e.  seedless  plants,  by  Richard. 

(4948.)  The  second  series,  including  the  grasses,  sedges,  rushes,  lilies,  palms, 
*fec.  although  furnished  with  flowers,  and  bearing  seeds  having  perfect  embryos, 
have  this  embryo  but  1-lobed,  i.  e.  mono-cotyledonous,  and  such  unilobate  seeds 
are  most  frequently,  as  in  all  the  grasses,  sedges,  and  many  other  plants,  invested 
only  with  a tight  obscure  pericarp,  so  that  they  have  been  considered  naked, 
and  called  grains,  to  distinguish  them  from  other  seeds  which,  besides  a 
2-lobed,  or  di-cotyledonous  embryo,  have  a loose  and  fleshy,  and  often  eatable 
pericarp,  such  as  the  apple,  the  orange,  and  the  plum,  which,  for  the  sake 
of  distinction,  have  been  termed  fruits.  Now  these  seedless  or  spore -heaving, 
these  gram  or  simple  seed-  bearing,  and  these  sew/- vessel  led  or  fruit- bearing 
plants,  which  have  just  been  shewn  to  be  equivalent  to  the  A-cotyledons,  Mono- 
cotyledons, and  Di-cotyledons  of  Linneus,  Jussieu,  and  all  modern  botanists,  are 
at  the  same  time  most  peculiarly  coincident  with  the  three  primary  divisions 
hinted  at  by  Moses.  In  the  Book  of  Genesis  we  read  that  it  was  in  the  third 
epoch,  or  day,  that  vegetables  were  created.  In  our  vulgate  the  account  runs 
thus : “ God  said,  let  the  earth  bring  forth  grass  (desha),  and  the  herb  (oesheb) 
yielding  seed,  and  the  fruit-tree  (etz)  yielding  fruit  after  his  kind,  whose  seed  is 
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in  itself,  upon  the  earth,  and  it  was  so.”  “ And  the  earth  brought  forth  grass 
(desha),  and  the  herb  (oesheb)  yielding  seed  after  his  kind  ; and  the  tree  (etz) 
yielding  fruit,  whose  seed  was  in  itself,  after  his  kind.” 

The  words  etz  or  otz,  and  oeseb  or  oesheb,  have  been  very  well  rendered  by 
“herb  yielding  seed,”  and  “ tree  yielding  fruit  whose  seed  is  in  itself;”  but  the 
translation  of  desha  or  deshe  is  far  less  happy  ; in  the  text  it  is  rendered  “ grass,” 
in  the  margin  “tender  grass,”  and  this  marginal  note  renders  it  probable  that 
some  difficulty  occurred,  or  that  some  doubt  was  entertained  of  the  strict  propriety 
of  the  version.  “ In  the  terms  tree  and  herb  we  find,  (as  the  anonymous  writer 
already  referred  to  observes,)  a recognition  of  a remarkable  natural  distinction 
among  the  vegetable  tribes,  and  this  very  circumstance  would  lead  us  to  infer 
that  the  first  term  (which  has  obviously  presented  a difficulty  to  our  translators, 
since  they  have  given  two  interpretations  of  it,)  is  intended  to  express  some 
class  or  tribe  of  the  vegetable  kingdom,  as  naturally  distinguished  from  herbs 
and  trees  as  they  are  from  one  another.  The  term  in  question  (deshe)  is  a 
noun  from  a verb,  of  which,  from  Joel  ii.  22,  we  learn  the  meaning  is  to 
spring,  to  shoot,  to  vegetate , ‘ Be  not  afraid,  ye  beasts  of  the  field,  for  the 
pastures  of  the  wilderness  do  spring’  ( dasheu ).  In  the  11th  verse  under 
consideration,  we  find  both  the  verb  and  the  noun,  for  the  words  translated 
‘ Let  the  earth  bring  forth,’  are  tadeshe  haaretz,  which,  in  accordance  with 
the  obvious  sense  in  Joel,  would  be  better  rendered,  ‘ Let  the  earth  shoot  out.’ 
From  this  meaning  of  the  verb,  then,  the  noun  would  signify  the  springing  or 
shooting  plant,  and,  as  used  here,  in  contradistinction  to  both  herbs  and  trees 
bearing  seeds,  it  is  surely  not  recommending  any  forced  interpretation  to  suggest, 
that  it  is  meant  to  express  that  class  of  vegetables  which  are  by  botanists  recognised 
as  being  naturally  distinguished  by  the  obscurity  of  their  means  of  reproduction,” 
plants  which  are  called  seedless  both  by  the  learned  and  the  simple,  and  which 
the  earth  does  literally  shoot  out;  whence  indeed  the  idea  of  their  equivocal  or 
fortuitous  generation  sprang. 

(4949.)  This  version  is  corroborated  by  the  fact  that  deshe  is  not  the  Hebrew 
word  for  grass.  The  term  for  grass,  the  common  food  for  cattle,  is  chatzir, 
which  name  lexicographers  have  shewn  to  have  reference  to  its  tubular  structure. 
Thus,  in  Job  xl.  15,  we  read,  “ he  eateth  grass  (chatzir)  as  an  ox;”  and,  Psalm 
civ.  1 4,  “ he  causeth  grass  (chatzir)  to  grow  for  the  cattle.”  In  several  passages, 
besides  this  of  Genesis, we  find  deshe  contradistinguished  from  bothocsei  and  chatzir, 
as  in  Deut.  xxx.  2.  “ As  the  small  rain  upon  the  tender  herb  (deshe),  and  as  the 
showers  upon  the  grass”  (oeseb)  ; and,  Psalm  xxxvii.  2,  “ They  shall  soon  be  cut 
down  as  the  grass  (chatzir),  and  wither  like  the  green  kerb”  (deshe);  and, 
2 Kings  xix.  26,  “ They  were  as  the  green  herb  (deshe),  as  the  grass  (chatzir) 
on  the  house-tops.”  These  quotations  shew  the  want  of  uniformity  with  which 
the  English  translators  have  rendered  these  terms,  and  go  to  support  the  sense  we 
would  assign  to  it.*  And,  furthermore,  they  prove  that  the  deshe  or  tender  herb 
of  the  Hebrews  was  something  very  different  from  grass,  their  chatzir,  and  natu- 


* Three  passages,  the  first,  in  the  23d  Psalm,  the  second,  in  Job  vi.  5,  and  the 
third,  in  Jeremiah  i.  11,  in  which  this  word  deshe  occurs,  and  in  which  it  has 
been  rendered  grass,  have  been  supposed  to  militate  against  the  foregoing  conclu- 
sion ; but,  from  the  contexts,  as  in  the  previous  cases,  they  are  shewn  to  be  either 
erroneous  versions,  or  confirmatory  of  the  above  view,  when  properly  considered. 
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rally  contradistinguished  from  their  oeseb  and  etz ; and  therefore,  as  these  latter 
comprised  all  seed-bearing  and  fruit-bearing  plants,  the  only  others  which  their 
deshe  could  signify,  are  the  seedless  ones. 

(4950.)  Geological  researches,  as  already  hinted,  have  been  thought  by  some 
persons  to  afford  no  slight  corroboration  of  the  general  belief  that  the  sequence, 
observed  in  the  Mosaic  account  of  the  Creation,  is  indicative  of  the  order  pursued 
by  the  Creator,  in  bidding  each  tribe  of  created  things  to  be.  Whether  the  relative 
position  in  which  fossil  remains  are  found  may  confirm  this  opinion  or  not,  future 
investigators  must  determine.  The  evidence  hitherto  collected,  although  curious 
in  the  extreme,  and  oftentimes  surprisingly  coincident,  seems  as  yet  to  be  insuf- 
ficient to  be  held  conclusive  on  a point  of  so  much  importance.  For  such  a 
problem  demands  for  its  satistactory  solution  not  only  a much  more  perfect  know- 
ledge than  we  at  present  possess  ol  extinct  and  existing  plants,  but  also  requires 
a similar  knowledge  of  extinct  and  existing  animals,  as  well  as  a minute  acquaint- 
ance with  the  history  of  the  inorganic  world,  nay,  even  of  the  universe  at  large. 
Hence  it  is  rather  the  extent  of  the  inquiry  than  dissatisfaction  with  the  proofs 
collected, — which,  as  before  observed,  may  perhaps  be  unsatisfactory  merely 
because  they  are  incomplete, — that  precludes  its  discussion  here.  To  isolate 
those  parts  which  have  reierence  to  the  vegetable  kingdom  would  injure  and 
weaken  the  general  argument ; and,  to  introduce  the  whole,  would  be  to  open  a 
new  and  most  extensive  question,  altogether  irrelevant  to  our  present  theme. 

(4951.)  The  two  points,  however,  which  the  foregoing  general  considerations 
have  tended  to  corroborate  and  confirm,  are  not  without  their  value.  The 
coincidence  between  modern  botanical  systems,  and  the  earliest  methodical 
arrangement  of  vegetables  of  which  we  have  any  record,  is  more  than  archaeolo- 
gically  interesting.  And  the  negation  thus  put  upon  the  wild  hypothesis  of 
spontaneous  evolution  and  perfectibility,  is  a signal  triumph  of  inductive  philoso- 
phy , for  the  general  inference  previously  arrived  at,  is  now  directly  proved  in  the 
especial  case  : and  the  opposite  assumption  at  once  shewn  to  be,  not  only  adverse 
to  reason,  but  contrary  to  truth— not  only  logically  absurd,  but  historically  false. 

(4952.)  The  determination  of  this  latter  point  is  indeed  an  achievement  of  no 
mean  importance;  for  even  had  the  doctrine  thus  triumphantly  refuted  been  as 
strictly  true  as  it  is  altogether  false,  a philosophy  so  cold,  repulsive,  and  appalling, 
would,  notwithstanding  its  surreptitious  grandeur,  have  been  a sad  exchange 
for  the  ardour  of  enthusiasm  and  warmth  of  gratitude  nurtured  by  true  wisdom, 
which  ceases  not  to  believe  and  adore,  when  it  ceases  to  comprehend.  True 
wisdom  bids  her  disciples  search  into  the  mysteries  of  nature,  as  far  as  nature’s 
ways  are  penetrable  by  man;  but,  although  they  scorn  to  hoodwink  reason,  they 
perceive  and  acknowledge  that  there  is  no  surer  sign  of  rationality  than  the  for- 
bearing to  torture  reason  with  inquiries  beyond  its  scope  and  ken.  True  wisdom 
teaches  that,  besides  the  things  which  are  revealed,  there  yet  remain  secrets,  which 
belong  not  to  us  or  to  our  children:  still  the  knowledge  attained  and ’attain- 
able by  them  is  great ; and  they  love  not  less  because  they  know  not  more.  And 
how  dillerent  must  be  the  feelings  of  one,  who  sees  in  all  the  mechanism  and 
adaptations  of  the  universe  but  the  effects  of  chance,  the  results  of  a blind  im- 
pulse of  mutation,  from  those  with  which  the  self-same  wondrous  works  are  be- 
held by  him  who  traces  throughout  the  whole  creation  the  finger  of  the  great 
Creator:  the  former  misinterprets  the  book  of  nature,  and  reads  therein  a melan- 
choly tale,  by  which  he  is  taught,  not  in  humility,  but  in  despondence,  lo  “say 
unto  corruption,  thou  art  my  father,  and  unto  the  worm,  thou  art  my  sister  and 
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my  mother;”  while,  to  the  latter,  the  heavens  and  the  earth,  and  all  that  they  con- 
tain, become  narrators  of  the  wisdom  and  benevolence  of  Him  who  made  them. 
Yes;  for,  although  there  is  neither  speech  nor  language  (by  reason’s  ear),  voices  are 
heard  among  them : and  the  true  philosopher,  instead  of  bewildering  himself  in 
unsound  metaphysical  speculations  as  to  original  entity; — the  self-existence,  in- 
dependence, and  eternity  of  matter ; — equivocal  generation,  and  the  possibility  of 
life  being  the  result  of  organization ; — the  spontaneous  development  of  organs 
according  to  the  (unfelt  and  unperceived)  wants  and  desires  of  individuals ; — the 
conversion  or  metamorphoses  of  each  into  the  other ; of  lifeless  matter  into 
monads,  of  plants  into  animals,  and  of  brute  animals  into  men, — perceives,  even 
in  those  things  which  the  least  are  understood,  sufficient  evidence  of  design  to 
forbid  their  production  to  be  attributed  to  chance  : he  recognizes  at  once  proofs 
of  skill  in  the  design,  that  he  cannot  fathom  ; and  of  power  in  its  execution,  that 
he  can  neither  measure,  nor  comprehend.  Yet,  although  incomprehensible,  and 
hence,  to  some  a stumbling-block,  and  to  others  foolishness,  he  beholds  in  these 
obscurities  many  sure  manifestations  of  a wisdom  without  limit,  and  of  a power 
without  control.  Yes,  these  clouds,  which  bound  the  horizon  of  human  know- 
ledge, are  clouds  of  witnesses,  for  o’er  their  darkness  he  sees  extended  a bow  of 
promise,  a standard  of  the  Deity ; and  therefore,  joining  in  the  common  theme  of 
praise,  with  mingled  sensations  of  gratitude  and  love,  he  humbly  yet  confidently 
declares,  “ My  Father  made  them  all.” 


GENERAL  TABULAR  CONSPECTUS  OF  THE  CRESC  AFFINES. 


Classes. 


r 


Selanthi  or  Cvtinares. 
Subcellular,  leafless,  flower-  ■{ 
ing,  fungoid  parasites. 


Crescaffines. 

Exogenous,  stratified,  Rosares  or  Eucarpe. 
tubivascular  (rarely"''  Fubivascular,  reticostate,  an- 
subcellular)  flowering  giospermous  exogenae. 
plants. 


r 


Pin  a res  or  Zapini. 
Tubivascular,  linearicostate, 
gymnospermous  exogenae. 


Orders. 
Cytinales. 
Ovules  many,  embryo 
divided  (or  dicotyle- 
donous.) 

Cynomoriales. 

I Ovule  solitary,  em- 
bryo  undivided  (or 
^ monocotyledonous.) 

Syringales. 
Flowers  dichlamyde- 
ous  and  synpetalous. 

Rosales. 

Flowers  dichlumyde- 
ous  and  apopetalous, 
rarely  a-  or  cata-  pe- 
talous. 

Querneales. 
Flowers  a-  or  mono- 
chlamydeous. 

PlNEALES. 

Stem  divided,  leaves 
simple,  secretions  re- 
sinous. 

Zamiales. 

Stem  simple,  leaves 
divided,  secretions 
mucilairinous. 


* The  ascending  series  having  been  followed  in  the  preceding  general  descrip- 
tions, the  arrangement  in  the  tables  is  consequently  the  same;  f.  e.  from  the 
bottom  of  the  page  upwards. 


QUERNEALES. 


CONSPECTUS 
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Orders. 


I 


7AMIAl.ES. 
I*  I NEALES. 


Sections  and  subsections. 


Types  and  subtypes. 


Euphokmn®.  Empetracpfo. 

A-  mono-  di-  chlamyd.,  per.  ( Euphorbuicca. 
imbricate  ( usually),  free,  nib.  j 
fleshy,  embryo  straight.,  infl.,  "S  Buxidce.  _ 
not  nmentnceous,  n.  with  a l Euphorbidat. 


trine  disposition. 


' Brgnmacetc. 
Polygonacecc. 

Nyctaginacecc. 

Scleranthacea:. 

Betacecc. 

Amarantidce. 

Chenopodidce. 

Petiveriacece. 

Phytolaccida. 

Petiveridce. 


Asarin®.  s'  Nepenthaceaj. 

Stam.  monadelph.  orepigynous,  ( 


RrMICIN®. 

Stems  mostly  herbaceous,  leaves 
simple  ; perianth  often  colored  . 
and  imbricate,  germen  free,  ^ 
albumen  mealy,  rarely  evanes- 
cent, embryo  curved. 


ovaries  many-celled,  ovule6 
indefinite,  seeds  albuminous, 
embryo  included. 

PlPERIN®. 


6 Aristolochiacecc. 
'»  | Asaridce. 
v.  Aristolochidce. 
r Chloranthaceeo. 


Infl.  spadiciform,  fl.  achlamyd.,  J 
emb.  included,  vitellus  iu  ge-  ^ Ptperacece, 
neral  persistent. 


HlPPURIN®. 
Herbaceous  or  suffruticose 


j Saururacece. 

r Ceratophyllacece . 
! Trapacecc. 
Ilippuridacecc. 


quatics,  with  variable  coty-  J Callitrichidce. 

ledons,  either  very  small,  un- 

equal,  or  numerous.  J Ilippnndcc . 

L Haloragidce. 
Terminaliacece. 

Santalacecc. 

Sanialidtc. 
Nyssid<e. 


Laurin®. 

Trees  or  shrubs,  rarely  herbs, 
without  stipules,  inflorescence 
not  amentaceous,  perianth  co- 
lored, flowers  mostly  united,  <; 
fruit  1-  or  many-seeded,  alb. 
none,  or  when  present  not 
mealy,  but  either  fleshy  or  ru- 
minated, and  the  embryo 
straight. 


Osyridtc. 

Petuvacea. 

Proteacece. 

Thymelceacea. 

Elccagnidic. 

Thymelidcc. 

Hernandiacecp . 

Myritticacece. 

Lauraceie. 

Cassythidce. 

* Lauridce. 

C MonimiacecB . 

A therospermidec 

Amboridcc. 

Datiscacece. 


Urticin®. 

Inflorescence  amentaceous  or 
subameutiform,  flowers  sepa-  . 
rated  (rarely  united),  ovaries 
superior,  and  seeds  albumin- 
ous. 


Ulmin®. 


Urticacece. 

Lacistemidec . 

Cannabidec. 

U rticidUe. 

Platanaccic. 

Antiarida:. 

Artocarpidar. 

Plntanidai. 

Stilaginacecc. 

Aijuilariacfne. 


subamentiform,  flowers  $ 
united,  seeds  exalbumiuous,  i .Chailletiacea:. 
ilfrprnat.e.  '• 


leaves  alternate. 


Ql'ERCIN®. 
Infl.  amenta- 
ceous,flowers 
separate,  al- 
bumen 0. 


CORYLIAN®. 
Ovary  inf. 


BBTULIAN®. 

Ovary  sup.  . 'I  Myricmea 
n. Casuarinac 


Ulmacecc. 

| J uglandacecc . 
' Corylace<c. 
Betulace<e. 

Snlicncecc. 


C Taxince. 
v Cupressina:. 
( Abie  time. 

£ Cycudimc. 


) Stems  divided,  ( 
^ leaves  simple,  < 


rcsiniferous. 


Casunritiuce<e. 

Taxace/v. 

Thujncetc. 


< j nujacetc 
( Pinacea, 
Cycadacctc 


Non-lactescent,  supr.  ovary,  ascendg.  seeds,  watery  alb. 
Lactescent,  variable  perianth,  germen  free,  ovules  def., 
pend.  alb.  oily,  testae  caruuculate,  radicle  superior. 
Seeds  2. 

Seeds  solitary.  [ated  testoe. 

Non-lactescent,  inf.  winged  ovary,  indef.  seeds,  stri- 
Stipules  ocreate  or  sub-ocreate,  seed  solitary,  erect, 
emb.  inverted,  radicle  superior. 

Exocreate,  per.  hardened,  plicate,  ovary  1-celled,  seed 
erect,  radicle  inferior.  [Ions,  funicle  long. 

Per.  herbaceous,  stam.  opp.,  def.,  perig.;  seed  1,  pendu- 
Per.  herb,  or  petaloid,  stam.  5 or  less,  opp.,  germ.  1- 
celled,  seed  1 or  more,  erect. 

Fl.  shewy,  per.  coloured,  involucrate,  stam.  often  con- 
nate, seeds  1 or  more,  alb. 

Fl.  inconspic.,  per.  herba.  and  ebracteate,  stam.  free, 
seed  1,  alb.  sometimes  evanescent. 

Ab-involucrate,  stam.  alt.,  5 or  more,  rad.  inf.,  seeds 
sol.,  erect.  [evident. 

Leaves  exstip.,  ovary  1-10-celled,  stigmas  terminal,  alb. 
Stipulate,  ovary  1-celled,  stig.  lateral,  alb.  evanescent 
or  abortive. 

Stam.  hypog.  and  monadelph.,  perianth  imbric.  emb.  2- 
lobed,  leaves  ascidiate.i  [leaves  simple. 

Stam.  epig.,  per.  valvate  and  synsep.,  emb.  undivided, 
Stamens  free. 

Stamens  gynandrous. 

Leaves  opp.,  petioles  sheathing,  ovule  solitary  and 
pendulous,  vitellus  obsolete.  [vitellus  persistent. 
Leaves  opp.,  exstip.,  ovary  1-celled,  seeds  sol.,  erect, 
Leaves  alt.,  stipulate,  ovary  2-4-celled,  ovules  ascending, 
vitellus  persistent. 

Ovary  free,  seeds  exalb.,  cotyled.  4,  plumule  compound. 
Germen  inf.,  seeds  exalb.,  cotyled.  2,  very  unequal. 
Germen  inf.,  seeds  albuminous,  cotyled.  2,  very  minute. 
Bracteae  2,  petaloid,  limb  of  calyx  abortive,  stam.  1-2, 
anth.  1-celled,  seed  sol.  and  peltate. 

Limb  of  calyx  small,  entire,  stam.  1,  anth.  2-celled,  frt. 

1 -celled,  1-seeded.  [more  than  2. 

Limb  of  calyx  parted,  pet.  sometimes  developed,  stamens 
Calyx  sup.,  valvate  and  deciduous,  ovary  inf.,  1-celled, 
seeds  def.,  pend.,  exalb.,  cotyled.  spiral. 

Calyx  valv.,  mostly  sup.,  ovar.  1-celled,  seeds  solitary, 
exarillate,  and  albuminous. 

Ovar.  3-ovuled,  1-seeded  by  abortion,  embryo  round. 
Ovar.  1-ovuled,  1-seeded,  emb.  not  cylindrical,  cotyled. 
foliaceous. 

Ovar.  free  and  superior,  perianth  3-cleft. 

Ovar.  sup.,  4-celled,  ovules  def.,  emb.  homogeneous. 
Per.  inf.,  4-lobed,  valvate,  stam.  opp.,  def.,  seeds  def., 
erect,  exalb.,  rad.  inf. 

Per.  inf.,  imbric.,  ovar.  free,  1-celled,  1-seeded,  seeds 
exaril.,  exalb.  or  subalb. 

Leaves  and  perianth  scaly,  sepals  persistent  covering 
the  fruit,  stam.  alt.,  ov.  and  emb.  erect. 

Leaves  smooth,  perianth  colored,  not  covering  the  frt., 
Stam.  opp.,  ov.  pend.,  emb.  inverted. 

Flowers  involucellate,  cal.  inf.,  tubular,  decid.,  seeds 
sol.,  pend,  exalb.  cotyled.  lobed. 

Fl.  dioecious  and  ternary,  stam.  def.,  monadelph.,  seeds 
arillate,  alb.  ruminated. 

Ovar.  sup.,  ovule  solitary,  pend.,  anthers  dehiscing  by 
recurved  valves,  seeds  exalb.  and  exarillate. 

Leafless,  herbaceous,  insipid. 

Leafy,  arborescent,  aromatic. 

Fl.  sessile,  involucrate,  lvs.  opp.,  exstip.  anth.  bursting 
lengthwise,  alb.  abundt.,  ovar.  several,  1-celled,  1-oy. 
Anth.  dehisce  by  recurved  valves,  seed  erect,  rad.  inf. 
Anth.  open  by  a single  chink,  seed  pend.,  rad.  sup. 
Non-lactescent,  leaves  alt.,  exstip.,  fl.  reg.  monoecious, 
ovar.  1-celled,  hiant.,  pi.  parietal,  many-seeded. 
Non-lact.,  frt.  free,  distinct,  seeds  in  general  erect  and 
solitary,  emb.  mostly  straight,  rad.  superior. 

Stam.  lateral,  anth.  dehisce  transversely,  seeds  pend. 

and  arillate,  alb.  fleshy.  [spiral. 

Stam.  straight  in  eestiv.,  not  irritable,  emb.  curved  or 
Stam.  opp.,  induplicate,  and  irritable,  anth.  dehisce 
lengthwise,  emb.  straight.  . 

Inf.  subament.,  ovar.  embedded  or  included,  ov.  pend. 

emb.  mostly  curved,  leaves  alternate  and  stipulate. 
Lactescent  monochlamyd.,  fl.  solitary,  nuts  invested. 
Lactescent  monochlamydeous,  inflor.  congested. 
Non-lactescent  achlamyd.,  monaudrous  congested  n. 
Inf.  subamentiform  anth.  dehiscing  transversely,  ovul. 

collat.  and  pend.,  embryo  green,  cotyl.  leafy. 

Calyx  furnished  with  10  petaloid  scales  or  barren  fll., 
stam.  10,  fertile.  „ 

Stam.  10,  5 barren  and  petaloid,  5 fertile,  cotyled.  fleshy. 
Stam.  5,  all  fertile,  cotyled.  foliaceous,  leaves  scabrous. 
Ovules  def.,  erect,  cotyled.  wrinkled,  leaves  pin.,  exstip. 
Bracteie  cupulate,  ovar.  inf.,  ovul.  pend.,  coty.  smooth. 
Leaves  present,  germ.  2-celled,  ovules  def,,  pend.,  testrn 
downless.  . 

Leaves  present,  seeds  indefinite  and  comose. 

Leaves  pres.,  branches  exarticulate,  ovu  . sol.  and  erect. 
Leaves  absent,  branches  articulate,  ovul.  sol.  and  erect. 
Pistilline  flowers  distinct  and  solitary,  fruit  a taxule. 
Pistil  line  flowers  erect  aud  congested,  fruit  a galbule. 
Pistilline  flowers  reversed,  fruit  a true  scaly  coue. 
Stems  simple,  leaves  divided,  vernation  gyrate,  secre- 
tions mucilaginous. 
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Suborders.  Sections  and  subsections. 


r 


r Papayacea. 


Types  and  subtypes. 


in 

W 

J 

<1 

co 

O 

OS 


r Cucukbitinas 

Amphi-  nyu-  petal,  cor.,  separated  J 
flowers,  1-cetled  ovaries,  parietal  <1 
placentae.  ^ • 


H 

W 

P. 

S 

w / 

* ■> 
Pi 


i L 


r 


Grossulinze. 

Petals  faucial,  germen  inferior 
(rarely  free),  1-celled,  with  pa- 
rietal  placentae,  seldom  2-celled, 
with  the  placentas  central. 


CRASSULIN2E. 

Sepals  imbricate,  rarely  valvate, 
carpels  definite,  distinct  at  sum-  j 
mits,  seeds  albuminous  and  < 
many  (seldom  few),  leaves  fleshy 
or  subsucculent. 


r 


Onaorin.®. 

Leaves  simple  (mostly  opp.)  and 
exstipulate,  sepals  valvate,  ger- 
men  symmetrical,  1-4-celled,  ad- 
nate  (rarely  free),  seeds  albu- 
minous or  subalbum.,  (rarely  ex- 
albuminous)  and  emb.  straight. 


I 


Myrtin®. 

Leaves  simple  and  exstipulate, 
sepals  imbricate,  rarely  valvate,  . 
flowers  regular  and  united,  car- 
pels  usually  concrete,  seeds  ex-  I 
albuminous,  cotyledons  often  I 
joined.  ! 


ROSIN®. 

Leaves  stipulate,  sepals  5,  the  • 
fifth  axial  or  posterior,  fruit  a J 
drupe,  pome,  or  akenium,  (not  a » 
legume,)  seeds  exalbuminous, 
embryo  straight. 


-ID 


£ A 


, a,  cc  (S  ° g 

! C a)  P,  ~ g 

: p.j-9  5*  *< 

i — 'O  s ai  t I 


t,  a a> 
£ C <u  •—  u 

g o-a  ^ a 


MIM  OS  I A NJE. 
Embryo  straight, 
radicle  hilose. 


I 


LOT  I A NAS. 
Emb.  curved,  rod. 
hilose. 


^ Lathy  raceat. 
Lotaceat. 

CONNA  RIAN  AS.  Connaracecr. 


TfrF.BINTHIN®. 

Mostly  resiuiferous,  leaves  exstip. 
and  dotless,  sepals  imbricate, 
seeds  exalbuminous,  rad.  hilose. 


ILICIN®. 

leaves impunctnte,  mostly  simple, 
sepals  imbricate  (rarely  valvate), 
stamina  definite,  carpel 
seeds  albuminous,  emb.  j 


f \ 111*  IHt.  y,  U 

pels  few,  | 
. straight-  I 


Synpet.  cor.  sup.  fruit,  alb.  seeds,  unbranched  arboreous 
stems,  and  lactescent  sap.  [lactescent. 

Amphipetalous  cor.  inf.  fruit,  exalb.  seeds,  and  not 
Tendrils  lat.  and  stipular,  fl.  mou-  di- oecious  or  united. 
Tendrils  axillary  and  peduncular,  flowers  dioecious. 
Calyx  adnate  or  girding,  stam.  indef.,  some  sterile* 
placentae  3-7,  and  sutural. 

Exstip.  excirrhose,  pet.  contorted,  stam.  def.,  caps.  3- 
valved,  placentae  3,  and  parietal. 

Subcorollaceous,  nect.  radiant,  torus  stipitiform  and 
staminif.,  nl.  def.,  many-seeded,  alb.  scrobiculate. 
Pet.  5,  convolute,  nect.  annular,  styles  long,  non-scan- 
dent,  excirrhose.  [scandent  and  cirrhose. 

Pet.  0,  or  indeterminable,  ovar.  stipitate,  stems  often 
Pet.  5,  ovar.  subsessile,  stems  non-scan.,  and  excirrhose. 
Subcorollaceous,  nect.  glandular  or  scaly,  ovar.  half- 
inf.,  pi.  def.,  impunctate  leaves.  [st.,  punctate  lvs. 
Apet.  or  subpetalous  germ  free,  def.  pi.,  monadelph. 
Non-succulent  shrubs,  distinct  .and  def.  sep.,  pet.,  stam., 
and  placentae.  [pet.,  many  stam.  and  placentae. 

Succulent  shrubs  indef.,  and  undistinguishable  sep.  and 
Synpet.  cor.,  tube  long,  caps.  3-celled  and  loculicidal, 
seeds  winged,  emb.  straight. 

Sep.  mostly  2,  pet.  few  or  0,  tube  when  present  short, 
stam.  few,  seeds  wingless,  emb.  curved. 

A-  or  poly-  pet.,  stam.  num.,  5 or  more,  carpels  concrete, 
emb.  various.  [mealy,  emb.  straight. 

Leaves  alt.,  small,  scale-like,  pet.  5,  stam.  hypog.,  alb. 
vr — ....  Leaves  alt.,  pet.  5,  alb.  0,  emb.  straight. 

Mesem bryanthxdat  Leaves  opp.,  cor.  a-  or  poly-  pet.,  alb.  mealy,  emb.  curved 
or  spiral.  [free,  emb.  straight. 

Cal.  free,  st.  def.,  carpels  equal  to  sep.  and  pet.,  mostly 
Mostly  succulent,  cor.  often  catapet.,  stam.  irreg.,  carp. 

discrete,  styles  terminal.  [minal,  leaves  ascidiate. 
Apetalous,  st.  alternately  longer  and  shorter,  style  ter- 
Apopet.,  st.  alt.  barren  and  fertile,  style  0,  carp,  concrete. 
Sepals  few  and  imbricate,  carpels  connate,  seeds  many, 
emb.  straight,  radicle  short  and  hilose,  stip-  0. 
Stipulate,  pet.  involuto-valvate,  ovar.  2-celled,  half-inf., 
seeds  sol.  [brie.,  carp,  concrete,  seeds  indef. 

Stem  shrubby,  leaves  opp.,  exstip.,  sep.  valv.,  pet.  im- 
Stara.  few,  seeds  exarillate,  testae  reticulate. 

Stam.  many,  seeds  arillate,  testae  smooth. 

Disepalous,  dipetalous,  diandrous,  ovar.  inf.,  2-celled, 
ovules  def.,  erect.  [many,  placentae  central. 

Sep.  4,  pet.  4 or  10,  contorted,  germ.  2-4-celled*,  seeds 
Inflor.  thyrsoid,  sep.  free,  valv.  or  sub-valvate,  capsule 
membranous  and  invested.  [inf.,  1-celled,  1-seeded. 
Lvs.  opp.,  with  intrafol.  stip.,  sep.  valvate,  germ,  haif- 
Flowers  irreg.,  calyx  spurred  and  imbricate,  pet.  and 
stam.  variable  in  size  and  number,  but  defin. 

Fl.  reg.,  sep.  valvate,  ovar.  inf.,  1-celled. 

Seeds  exalbumin.,  cotyledons  thick  and  plaited,  pet.  4-5. 
Seeds  albumin.,  cotyled.  flat,  pet.  6-10,  linear,  anthers 
long  and  protruded. 

Leaves  opp.,  3 or  pluricost.,  impunct.,  stam  def.,  anth. 

long  and  inflex.,  seeds  indef.  [cotyled.  convolute. 
Lvs.  opp.,  unicostate,  impunct.,  anth.  long  and  indexed, 
Leaves  alt.  and  impunctate,  with  intromarginal  costules. 
Leaves  aromatic,  opp.,  punctate,  intromarg.  costules, 
stam.  many,  anth.  small.  [cvnarhodon  or  balaust. 
Leaves  impunctate,  calyx  urceolate,  persistent,  fruit  a 
Stem  uniaxial,  branches  spiny,  leaves  smooth,  sub- 
punctate,  frt.  a balaust.  [extrorse,  frt.  a cynarhodon. 
Multiaxial,  spines  0,  leaves  scabrous,  impunctate,  anth. 
Pet.  0,  cal.  persist.,  indurated,  inclosing  a solitary  dry 
carpel,  ovule  susp.  [follicular  and  pluriovulate. 

Calyx  ebracteate,  fl.  a-  or  polypet.,  styles  terminal,  frt. 
Arborescent,  sepals  valvate,  follic.  connate  below,  coty- 
ledons leafy.  [thickish. 

Herbs  or  shrubs,  sep.  imbric.,  follic.  discrete,  cotyled. 
Cor.  polypet.,  ovar.  simple  & superior,  styles  lateral,  frt. 

akeuia  or  drupeolae.  [herent,  ovu.  def.  & collateral. 
Cal.  mostly  adherent,  frt.  inf.  and  pomaceous,  carp,  co- 
Carpels  free  and  superior,  fruit  drupaceous. 

Cal.  decid.,  5-toothed,  pet.  reg.,  style  term.,  seeds  pend., 
rad.  superior.  [or  absent,  style  basal,  seeds  erect. 
Cal.  persistent,  coheren^on  one  side  to  germ,  pet.  irreg. 
Sepals  valvate,  pet.  0,  fruit  drupaceous. 

Sep.  valv.,  cor.  reg.,  and  stam.  liypog.  or  subperigynous. 
Sep.  imbric.,  cor.  irreg.  or  sub- reg.,  stam.  irreg.  & perig. 
Stnm.  free,  corolla  not  papilionaceous. 

Stamens  connate,  corolla  papilionaceous. 

Sep.  valvate.  stnm.  and  pet.  when  present  hypog,  cor. 
irreg.  or  obsolete. 

Fl.  papiliona.,  seed-lobes  fleshy,  and  often  hypogaean. 

Fl.  papilionaceous,  seed-lobes  leafy  and  epigean. 

Emb.  straight,  rad.  abhilose,  stip.  0,  fl.  reg.,  ovules 
collateral. 

Resinous,  disk  annular,  carpels  sup.  and  concrete,  ov.  2 
and  collateral.  [concrete,  seed  1,  and  pendulous. 
Non-resinous,  disk  annular  and  large,  carpels  superior. 
Resinous,  torus  expanded,  carp,  l-seedea,  seed  pend. 

from  basal  funicle. 

Seed-lobes  folinceous. 

Cotyledons  thick  and  fleshy. 

Lvs.  simp.,  stipulate,  sep.  valv.,  pet.  sometimes  absent, 
stnm.  opp.  pet.,  seed  1,  erect,  [celled,  seeds  1-2,  pend. 
Calyx  halt  adherent,  imbric.,  stam.  alt.  pet.,  frt.  1-3- 
Sep.  imbric.,  rarely  valv.,  pet.  free,  disk  staminif., 
stamens  alt.  pet.,  ovar.  superior.  [and  albuminous. 
Cal.  imbric.,  cor.  catapet.,  germ,  sup.,  seeds  exarillate 
Stip.  0,  cor.  hypog.  staminif.  ovary  truncate,  fleshy, 
seeds  pend.  [ovarium  lobed,  fruit  dry,  seeds  erect. 
Leaves  stip.,  cal.  staminif.  and  corollif.,  styles  lateral, 


CucumidcB. 
Feuillidat. 
Loasacece. 

Turner  acece. 

Passifioracece. 

Malesherbidcc. 

Passifloridce. 

Paropsidce. 

Uomaliacece. 

Samydacece. 

Grossulacece. 

■Nopalaceee. 

.Fouquieriacece. 


Mesembracece. 


Reaumaridat. 

Nitraridee. 


Crassulacea:. 

CrassulidcE. 

Cephalotidcc. 

Galacidee. 

Saxifragacece. 

Nam  am  eliacece . 

Hydra  n geace  at . 
Hydrangidat. 
Philadelphidce. 
Circataceat. 

Onagraceat . 
Lythraceat. 

Rhizophoraceat. 

Vochyaceat. 

Combr  etacecc . 
CombretidcB. 
Alangidte. 


f Melastomaceat. 


Memecylacece. 

Gustaviaceee. 

My  rt  ace  at. 

PunicacefB. 

Granatidat. 

Calycanthidat. 

' Sanguisorbacete. 

Spiratacea. 

Quillajidat. 

Spiratidat. 

Rosaceee. 

Py  raceat. 
Prunaceat. 
Amygdalidce. 

C h ryso  balanidat 

rDetariaceas. 
Mimosaceat. 
Cassiacea •. 
Ccesalpinidm. 
Geoffroyidce. 
Swartziaccat . 


^ Burseraceat. 

j Spondiacca>. 
< Cassuviaceee. 


Sumachidte. 

- Pistacidec. 

- Rhamnacea. 

Bruniacea . 
C&laatraceoe . 

A quifoliacca j. 
Aquifolidtc. 

Slnchhousidat. 
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r BERUERIA  NJE. 
Fruit  drupaceous  or 
baccate,  stum.  opp. 
petals. 


RANUNCULIANJE. 

Stnm.  many,  carp,  in 
general  indef.,  mul- 
tiseriate,  and  dis- 
tinct, emb.  not  vitel- 
lose. 


NEL  UMBIA  NM. 

Aquatics  with  pros- 
trate steins,  sep.,  pet., 
and  stam.  ambiguous, 
embryo  vitellose. 


^ Nelumbiaceee. 

| Nymphecaceec. 

( Sarracenniacece. 
Papaveracecc. 
Fumariacetc. 


Brassicaceec. 


RH®ADIN®. 

Gerraen  symmetrical  and  free, 
carpels  several  and  concrete,  J 
plac.  intervalvular  aud  mostly  ' Capparidacea. 
parietal. 


Rutin®. 

Juices  balsamic  or  resinous,  Ivs 
mostly  punctate  and exstipulate, 
sepals  imbricate,  stam.  def.,  and  < 
layers  of  pericarp  separating  or 
easily  separable. 


Acbrin®. 

Juices  non-resinous,  leaves  im- 
punctate,  sepals  imbricate,  pet. 
and  disk  hypogynous,  stam.  def.,  J 
rarely  indef.,  carp.  2 or  more, 
sub-connate  or  coherent,  and 
seeds  in  general  without  album. 


f Aralin®. 

' Valvate  petals  broad  at  base,  frt 
not  separable,  inflor.  umbellate 


Angelicin®  or  Umbellifer®.  f 
Involute  or  subimbricate  petals,  ) 


narrow  at  the  base,  carpels  2 and  ^ ^m!/rn* acea. 

\.Angelicacea'. 


separable,  inflor.  umbellate. 


2,  ( 


Loranthin®. 


Types  and  subtypes. 

Menitptrmacea.  Stems  scandeut,  leaves  cordate  or  peltate,  fl.  small  and 
separate,  amphipet.,  emb.  curved. 

Borberaceec.  Stems  non-scandent,  fl.  united,  st.  opp.  pet.  & sep.,  anth. 

dehiset.,  by  recurved  valves,  seeds  alb.,  emb.  straight. 

r Anonacetc.  Lvs.  exstip.,  anth.  rimose,  carpels  free  or  connate,  alb. 

rumiuated. 

Magnoliaceev.  Lvs.  stip.,  sep.  caducous,  anth.  long,  adnate,  carpels 

distinct. 

Magnolidte.  Lvs.  impunctate,  carpels  indefinite. 

Illicidte.  Lvs.  pellucido-punctate,  carpels  definite  and  uniseriate. 

Dilleniacea.  Lvs.  sempervirent,  stip.  0,  sep.  persistent,  anth.  adnate 

introrse,  seeds  arillate. 

Ranunculacea.  Lvs.  exstip.,  petioles  dilated,  sep.  and  pet.  decid.,  anth. 
extrorse,  arillus  0,  alb.  horny. 

PcBoniaceec.  Lvs.  exstip.  anth.  introrse,  emb.  lodged  within  the  alb. 

Peronidee.  Lvs.  deeply  cleft,  petioles  sheathing,  non-aquatic. 

. Cabombidte.  Lvs.  broad  and  lobed,  pet.  not  sheathing,  aquatics. 

Carp,  discrete,  simple,  embedded  in  a fleshy  torus, 
alb.  0,  emb.  large  and  vitellose. 

Carp,  concrete,  fruit  many-celled,  many-seeded,  alb. 
mealy,  emb.  small  and  vitellose. 

Lvs.  ascidiate,  stam.  indef.  and  discrete,  stig.  foliaceous 
and  peltate,  carp,  concrete,  seeds  indef.  aud  alb. 
Lactescent,  cauline  lvs.  alt.,  sep.  2,  pet.  4,  equal,  rarely 
0,  st.  free,  ovar.  l-celled,  seeds  alb. 

Non-lact.,  sep.  2,  pet.  4,  irreg.,  stam.  mostly  diadelph., 
seeds  black,  shining,  arillate  aud  albumin. 

Infl.  ebracteate,  cor.  cruciform,  stam.  4,  dynam.,  pi. 
opp.  stig.,  seeds  exalb. 

Infl.  bracteate,  cor.  cruciform,  st.  def.  or  indef.,  rarely 
4 dynam.,  pi.  intervalv.,  alb.  0. 

Resedacecc.  Pet.Tlaciniate  or  0,  aestiv.  of  calyx  and  cor.  open,  frt.  1- 

celled  and  hiant.,  pi.  3. 

Polygalaceie.  Sublact.,  fl.  irreg.,  5th  sep.  axial  frt.  2-celled,  carpels 

incumb.,  seed  sol.  and  carunculate,  [2-celled,  1-2-sd 

Tremandraceee.  Shrubs,  fl.  reg.,  sep.  valv.,  pet.  involute,  stam.  8-10,  dis- 
crete, anth.  open  by  pores,  seeds  alb.  and  caruncul. 

Amyridaceec.  Lvs.  opp.,  corapd,  fl.  4-nary,  carp,  distinct  and  simple, 

seeds  sol.,  exalb. 

Olacaceee.  Lvs.  alt.,  simple,  entire,  or  0,  fl.  unsym.,  pet.  bifid  and 

nectarif.,  pi.  central,  seed  1,  pend,  and  alb. 

Aurantiaceee.  Lvs  glabrous,  alt.,  compd.  (mostly),  fl.  sym.,  pet.  exun- 

guic.,  seeds  many,  exalb.  and  chalazous,  frt.  hesperid  : 

But  ace  ce.  Lvs.  variable,  pet.  sometimes  concrete,  st.  def.,  styles 

gynobasic,  seeds  2,  pend.,  emb.  straight,  rad.  inf. 

Zygophyllidce.  Lvs.  opp.,  dotless,  stipulate,  carp,  connate,  dehiscent 
from  upper  angles. 

Rutidce-  Lvs.  alt.,  dotted,  stip.  0,  carp,  often  distinct  and  dehis- 

cent elastically. 

SimarubicUs.  Lvs.  alt.,  dotless,  stip.  0,  carp,  discrete,  drupaceous, 
indehiscent. 

Ochnacece.  Non-resinous,  lvs.  mostly  alt.  and  stip.,  fl.  reg.,  carp, 

whorled,  disk  succulent,  seeds  solitary. 

Ochnidce.  Lvs.  alt.  aud  stip,  fl.  with  5-ary  disposition,  seeds  erect 

and  exalb.,  cotyled.  thick. 

Castclidcc.  Lvs.  alt.  and  stip.,  fl.  with  4-nary  dispos.,  seeds  invert- 

ed, alb.  fleshy,  cotyl.  leafy. 

I Coriaridce.  Lvs.  opp.  and  exstip.,  fl.  with  5-ary  dispos.,  seeds  pend, 

and  exalb.,  cotyl.  fleshy. 

rSapindacea:.  Fl.  unsym.,  a-  or  poly-  pet.,  nect.  villous  or  glandular, 

st.  irreg.,  carp.  2-3,  seed  def. 

JEsculacex.  Stems  arboreous,  lvs.  digitate,  stip.  0,  fl.  irreg.,  pet. 

naked,  carp,  connate,  emb.  large,  alb.  none. 

Rhizobolida:.  Stam.  indef..  fil.  connate,  germ.  4-celled,  4-ovuled,  cot. 
small,  rad.  large. 

Hippocastanidte.  Stam.  def.,  fil.  free,  germ.  3-celled,  hilura  broad,  cotyl. 
large  aud  conferruminous. 

Aceracecc.  Lvs.  simple  (rarely  pinnate),  fl.  reg.,  a-  or  apo-  pet., 

stam.  def.,  samara  2-celled,  seeds  erect. 

Malpighiacea: . Lvs.  simple,  fl.  symmet.,  a-  or  apo-  pet.,  sep.  persist., 

stam.  def.,  carp,  connate,  ov.  solitary. 

Malpighidcc.  Pet.  unguiculate,  but  without  appendages,  disk  and 
styles  present,  alb.  0. 

Ery  thro  ry  lid  a.  Pet.  dilated  aud  nectariferous,  disk  0,  stig.  sessile, 

alb.  corneous. 

Hippocrateacecc.  Lvs.  simple,  opp.,  pet.  entire  and  simple,  disk  staminif., 
frt.  wingless,  seeds  erect,  alb.  0. 

Brexiacea.  Lvs.  simple,  stam.  def.  and  hypog.,  carp,  concrete, 

plac.  axial,  seeds  many. 

Pittosporidtc.  Stip.  0,  disk  obsolete,  frt.  capsul.  or  baccate,  seeds  alb. 
and  invested  with  pulp. 

Brexida;.  Stip.  small,  deciduous,  disk  staminif.,  frt.  drupaceous, 

albumen  0. 

Four  petals,  4 stamens,  seeds  solitary  and  pendulous, 
radicle  shorter  than  cotyl.,  leaves  opposite. 

A-  or  poly-  petalous,  5 or  more  stam.,  2-15-celled  fruit, 
loug  radicle,  alt.  leaves. 

Coriandracea}.  Ccelospermous  Angelicinae,  the  albumen  being  curved 
lengthwise. 

Campylospermous  Angelicinai,  the  alb.  being  curved 
inwards  at  its  sides. 

Orthospermous  Ang.,  the  alb.  being  flat  or  nearly  so. 

Loranthacea:.  Stamens  equal  to  and  opposite  the  petals,  which  are 

occasionally  connate. 


Corneacecc. 

Araliaceev. 
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Sty  it  aci  n !f.. 


Types  and 

. Ebenacece. 


Trees  or  shrubs,  with  alt.  simp.  I a . 
leaves,  slip.  0,  fl.  rep.,  frt.  inde-  < Uap°taceee. 
hi  scent,  seeds  def.  or  solitary,  j „.e  visiace<p- 
placentae  central,  rad.  hilose.  i ^tyraceee. 


gq 

g < 

ca 
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Ericin^. 

FI.  mostly  leg-.,  and  cor.  imbric., 
stam.  equal  pet.  in  number  and 
alt.,  or  twice  as  many,  anthers 
usually  2-celled  and  distinct  at 
base  or  apex,  pi.  central,  seeds 
many. 


CAMPANULINiE. 

Calyx  in  general  aduate,  corol- 
liferousand  staminiferous,  stam. 
nit.  with  the  petals  and  equal  to 
them  in  number,  or  fewer,  plac. 
central  and  polyspermous. 

s ® 5o 

Ijj  o bOoj'*j 

5 “ I A ST F TU A NM. 

2 « Stam.  syngen.,  rarely 
' free,  seeds  erect,  alb. 
0,  or  very  spare. 


. £ CO  CU 

s 3 ft 
3 > O C 


CAL  YCERIA  NjE. 


L l 
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VALERINj®. 

Cor.  imbric.  and  staminif.,  fil. 
and  anthers  discrete,  ovar.  1-3- 
celled,  seed  I,  pend.,  rad.  supr. 

RWBIACIN.*. 

Stems  nodoso-articulated,  stam. 
discrete  and  alt.,  carp.  2-3,  con-  . 
nate,  ovules  1 or  many,  radicle 
mostly  near  the  hilum. 


Epacridacece. 

Ericaceee. 

Ericidce. 

I Pyrolides. 

v.  Vacciniaceee. 

^ CampanulacecB. 

Lobelidee. 
Cnmpanulidce. 
! Stylidiacece. 
Goodeniacece . 

Goodenovidce. 
Sccevolidte. 
Brunonidce. 

Cichoracece. 

J Mutmacp.ce. 
Cynaracecc. 

Aster aceec . 
Calyceraceee. 

Dipsacece. 
Valerianaceee . 


VlTINJE. 

Petals  valvate,  broad  at  base,  oc- 
casionally concrete,  stam.  def., 
often  1-adelphous,  germ,  undi- 
vided, placentae  central. 


'E  ^ «3 
_o  u 

S of  a 

•3«S 

&s  fc. 


.2 

Cl 

a 


& 

a. 


r o o u 
H T3  C3 
2 *•  a, 

w 0~ * 

'32® 

sis 

o 

£ S.® 


HYP  ERIC  I A NJE. 

Leaves  mostly  dotted, 
placentne  axial  or  sub- 
central, seeds  exaril- 
late. 


CIS  TIA  NJE. 

Leaves  mostly  dotless, 
plac.  parietal,  rarely 
axial,  seeds  mostly 
aril  late  or  appendi- 
culate. 
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DlANTHINiE. 

Jjeaves  opp.,  entire,  exstip.,  sepal 
and  pet.  imb.,  pi.  central,  seeds 
numerous,  alb.  mostly  present 
and  mealy. 


^ Rubiacece. 

J Cinchonacece. 

<v  Caprifoliaceee. 

Lonicerideo. 
Vs'  Sambucidee. 
^ Leeacece. 

I Viteaceee. 

J Meliaceee. 

I Humiridee. 
j Melidee. 
Cedrelidee. 
Garciniacece. 

Uypericaceee. 

L Frankeniacece. 
^ Violaceee. 

Violidee. 

Alsodidtc. 

Droseraceee. 

Cistaceie. 

Bixaceee. 

Flacourtiacea ?. 
Ma  rcyra  v iacete . 

‘ Tamaricaceee. 

rElatinacece. 
Dianthace.ee. 
Silenidee. 

L.  Alsinidee. 
Linaceie. 

Oxalidaceee. 

Balsaminaceee. 


GF.RANTNiE  OR 

GRUINjE. 

Lvs.  impunctnte,  sep.  imbric.,  pet.  , 
imbric.  or  contorted,  stam.  def.,  Hydrocereee 
carp,  aggregate  or  connate,  pi.  I Tropeeolaceee. 
axial,  seeds  detinue. 

Geraniaceee. 
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MALVIANJE. 

Sep.  valv.,  pet.  con- 
torted, stain,  def.  or 
indef.,  carp,  free  or 
connate,  lvs.  stipul. 


CAMELLIA  NJE. 
Sep.  and  pet.  imbric., 
stain,  indef.,  carpels 
connate,  stipules  0. 


- Malvaceec. 

Mai  video. 
Bombacideo. 
Bromaceee. 


Tilideo. 

Elevocarpidee. 

*■  Dipterocarpida. 
Chleixaceut. 

Tluacecc. 


subtypes. 

Non-lactescent,  fl.  reg.  and  separated,  stam.  def.,  seeds 
few  and  pendulous.  [with  large  scars. 

Lactescent,  fl.  reg.  and  united,  seeds  many  and  erect, 
Cor.  plicate,  calyx  persistent,  frt.  baccate,  seeds  indef. 
Anth.  innate  and  introrse,  ovules  in  pairs  ascending. 

and  descending,  seeds  mostly  sol.  and  albuminous. 

Fl.  reg.,  subperig.,  bracteae  imbricated,  anth.  1-celled, 
dry,  and  exappendiculate. 

Germ,  free,  2-celled,  anth.  dry,  appendiculate,  albumen 
fleshy,  emb.  axile.  [straight,  testa  adherent.: 

Shrubby  or  arboreset.,  anth.  always  appendiculate,  style  - 
Herbaceous,  style  declinate,  seeds  winged,  testa  loose 
and  reticulated.  [succulent.1 

Cor.  and  stam.  epig.,  anth.  2-celled,  2-horned,  fruit 
Lactesct.,  cor.  valvate,  stam.  not  gynandrous,  style' 
pilose  bnt  not  indusiate.  [pollen  oval. 

Cor.  irreg.,  pet.  sometimes  discrete,  anth.  syngenesious, 
Cor.  regular,  stam.  discrete,  pollen  round. 

Fl.  gynandrous,  cor.  irreg.,  seeds  indef.,  albumin. 
Non-lactescent,  cor.  irreg.  or  subreg.,  lobes  induplic., 
stig.  indusiate. 

Frt.  a capsule,  2-4-celled,  seeds  indef.  and  albuminous. 
Frt.  drupaceous  or  nut-like,  inf.,  seeds  1-2,  alb.  fleshy. 
Inf.  capitate,  fl.  nearly  reg.,  frt.  a utricle  enclosed  by  • 
indurated  calyx,  seed  1,  alb.  0. 

Fl.  all  ligulate  or  unilabiate,  and  united,  sap  mostly 
lactescent. 

Fl.  bilabiate,  recept.  naked,  lvs.  sometimes  cirrhiferous,  . 
Fl.  all  tubular,  recept.  chaffy,  often  fleshy,  style  nodose 
and  hairy.  [not  fleshy,  style  not  tumid. 

Fl.  tubular  in  disk,  mostly  ligulate  in  radius,  recept. 
Herbs  with  capitate  inf.,  semi-connate  anth.,  and  pend, 
seeds  with  fleshy  albumen. 

Inf.  capit.,  stam.  induplic.,  germ.  1-celled,  seeds  alb. 
Inf.  cymose  or  corymbiform,  calyx  strictly  adnate,  germ. 
3-celled,  frt.  1-celled,  albumen  0. 

Lvs.  stellate,  stip.  0,  or  indistinguishable  from  leaves, 
seed  1,  erect.  [alb.  fleshy  or  homy. 

Lvs.  opposite,  entire,  stip.  intrafoliaceous,  carp.  *2, 
Lvs.  opp.,  exstip.,  or  substip.,carp.  2-4,  seeds  pend.,  emb. 
straight,  alb.  fleshy. 

Cor.  mostly  irreg.,  style  filiform,  lvs.  entire  and  exstip. 
Cor.  regular,  stig.  3,  sessile,  leaves  serrate  and  substip. 
Excirrhose,  synpet.,  stam.  alt.  with  petals,  germ.  3-6- 
celled',  emb.  bowed.  [germ.  2-celled,  emb.  erect. 

Sarmentose  often  cirrhose,  apopet.,  stam.  opp.  petals, 
Excirrhose  non-scandent,  stam.  double  the  pet.  in  num- 
ber, and  often  1-adelph.,  emb.  inverted. 
Pet.quincuncial,  st.  simply  1-adelph. ,connectiv.dilated. 
Fil.  form  an  antherif.  tube,  pet.  valv.,  connectiv.  undil. 
Stam.  1 adelph.,  rarely  free,  seeds  many,  and  winged. 
Resinous,  sep.  irreg.,  stam.  many  and  unequal,  anth. 
adnate  and  linear. 

Res.  or  glandiferous,  st.  many,  fil.  connate,  anthers  • 
versatile. 

Non-resinous,  stam.  definite,  anth.  dehiscent  by  chinks. 
Stipulate,  pet.  5,  discrete,  stam.  def.,  fil.  elongated  be- 
yond the  anthers,  style  1,  pi.  narrow. 

Sep.  irreg.  and  biseriate,  pet.  unequal,  fil.  free,  & dilat. 
Pet.  equal,  stamens  connected  at  base  or  exserted  from 
a cup-like  nectary.  [straight,  erect. 

Circinuate,  stam.  def.,  styles  distinct  or  nearly  so,  emb. 
Impunctatc  leaves,  asstiv.  contorted,  stam.  indef.,  seeds > 
exaril.,  alb.  mealy,  emb.  inverted. 

Leaves  glabrous  or  punctate,  st.  indef.,  style  1,  seeds  ? 

arillate  or  pulpose,  emb.  erect.  [emb.  straight. 

Lvs.  exstip.,  cor.  a-  or  apo-  pet.,  placentae  branched, 
Lvs.  exstip.,  cor.  syn-  or  apo-  pet.,  st.  indef.,  pi.  axial, 
seeds  indef.,  minute,  pulpose.  [and  comose. 

Lvs.  exstip.,  stnm.  def.,  pi.  parieto-basal,  seeds  exalb. 
Stigmata  capitate,  seeds  exalb.,  emb.  straight. 

Stigmata  simple  filiform,  alb.  mealy,  emb.  curved. 

Sep.  connate  forming  a tube,  torus  columnar,  discrete, 
germ.  1 or  more  celled.  [columnar,  germ.  1-celled. 
Calyx  not  tubular,  torus  adherent  to  calyx  and  not 
Lvs.  exstip.,  fl.  symmet.,  st.  submonadelph.,  carpels? 

connate,  stig.  capitate,  seeds  pend.,  sub-solitary. 

Lvs.  compd.,  n.  symmet.,  st.  free  or  slightly  connate, 
carp,  connate,  seeds  arill.  and  album. 

Lvs.  simp.,  exstip.,  fl.  uusyin.,  cal.  spurred,  seeds  many, 
pend,  and  exalb.  [nate,  frt.  drup.,  seed  1 and  exalb. 
Lvs.  exstip.,  cal.  calcarate,  st.  def.,  anth.  slightly  cou- 
Lvs.  simp,  and  exstip.,  fl.  irreg.  and  calcar.,  st.  def.,  , 
discrete,  frt.  cap.,  seed  1,  and  exalb. 

Lvs.  stip.,  fl.  symmet.,  carp,  adherent  to  a woody  axis,  , 
2-ovuled,  l-seeded,  exaril,  exalb. 

Calyx  persist.,  st.  monadelph.,  anth.  1-celled,  dehis. 

transversely,  pubescence  stellate. 

Sep.  exactly  valvate,  staminif..  tube  uncleft. 

Sep.  subvalv.  (pet.  sometimes  0),  staminif.  tube  5-cleft. 
Stnm.  monadelph.,  anth.  2-celled,  dehisc.  lengthwise,  . 

nubesc.  often  stellate.  [uate,  seeds  2,  many  or  1. 
Stip.  dccid.,  sep.  connate  or  decid.,  st.  free  or  subcon- 
Sep.  and  stam.  free,  anth.  dehiscent  by  chinks,  seeds- 
many  and  alb. 

, pet.  lobed  or  fringed,  anth.  dehisc. 

by  pores,  seeds  many  and  alb. 

Cal.  tubular,  anth.  dehisc.  by  pores,  seed  1,  exalb. 

Sep.  3,  stam.  1-adelpli.,  seeds  suspended  and  alb.,  emb. 
green. 

Exstip.  subinvolucratc,  sep.  5 or  more,  stnm.  mou-  or 
poly-  adelph.,  alb.  0,  or  spare. 
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Class.  Orders.  Sections. 

CYT1NALES. 

*5  ! 

"l 

5r  1 CYNOMORIALES. 

35  t. 


S 

i 

i 


Types  and  subtypes. 

Raffles iacc<*.  Globose,  mnuy-sepaled,  nntli.  dehist.  by  termiunl  pores. 

Cytinacea.  , Subcaulescent,  few  sepaled,  noth,  duhisct.  ileug* tliwi se 

by  chiuks. 

Cynomoriaceir.  Perianth  abortive  or  1-sepaled,  stamen  solitary. 
Balanophoracete.  Perianth  3-sepaled  in  staraineous  fl.,  stain,  several  and 
connate. 


r r 


>* 

n 


ZfX 

O 

5 


f Globulariacea. 

PLANTAGINi®. 

Non-lactescent  herbs  or  under-  j Armeriacea-. 
shrubs,  leaves  simple,  exstip.,  J 
infl.  aggregate,  cal.  persistent,  \ StaticidfP. 
germen  free,  1-celled,  embryo  | Plumbayimda. 
straight  and  axile.  ^ Plantaginaceie. 

r Primnlaceee. 


PRIMULINJE. 

Leaves  opposite,  exstip.,  simple 
(rarely  pinnate),  inti,  nou-con- 
grested,  flowers  regular,  but  un- 
symmetrical  and  aqueous  juices. 


Gentianin^e. 

Carpels  2 and  accumbent,  stain, 
alternate  with  petals,  which  are 
contorted,  rarely  valvate,  leaves 
mostly  opposite  and  simple, 
juices  often  milky. 


Myrsinidce. 
Oleacete. 
Fraxinidte. 
Jasminidce. 

<-  Columellidcr . 

' Loganiacetv. 
Loganidfp. 
Potalidce. 
Strychnacete. 
Siapelidte. 
Apocynidee. 
Gentianactce. 
Spigelida-. 
Gentianidce. 

i 

Menyanthidee. 

f Bor  a gin 

Boraginidiv. 

Seliotropidie . 
Hydrophyllida. 

Hydroleacece. 

Solanin.E.  Convolvufacecr. 

Flowers  syramet.,  mostly  regular, 
corolla  5-lobed,  often  plicate,  J Cuscutidee. 
ovary  2-4,  distinct  or  connate,  Convolvulid*. 
leaves  in  general  alternate.  Polemoniacew. 

Solanacece. 

Cestrid(P.. 
Solanidce. 


Verbascidee. 

^ Scrophulariacece. 

Scrophularidce. 

Rhinanthidcc. 

Utriculariacece. 


MENTHINj’E. 

Non-lactescent,  leaves  mostly 
simple,  stipules  0,  flowers  irreg\,  j 
often  labiate,  stain,  def.,  often 
didynainous,  carpels  4,  or  when 
2 incumbent. 


L L 


Menthacetp  or 
Labiatce. 

Verbenacece. 

Verbenida. 

Uyoporidco. 

Sel&ginidce. 

Bignoniaceee. 

Acanthneece. 

Sesamidtc. 

Cyrtandridee. 
A cant  hides. 
Orobanchacett. 


Betsleridte. 

Getnerida. 


Infl.  capitate,  fl.  mostly  irreg.,  stam.  alt.  with  petals 
often  didyn.,  seed  pend.,  alb.  fleshy. 

Fl.  reg\,  syn-  or  upo-  pet.,  cal.  5-plicate,  st.  straight, 
opp.  pet.,  alb.  mealy. 

Cor.  pentapetalous,  styles  distinct,  fit.  irreg.  dehiset. 
Cor.  svnpet.,  styles  connate,  frt.  subcapsular. 

Cor.  reg.,  scarious,  indup.,  stam.  4,  alt.  with  lobes  of 
cor.,  fr.  pyxidium. 

Stam.  more  than  2 and  opp.  pet.,  or  alt.  with  sepals, 
frt.  1-celled,  pi.  free  anil  central. 

Herbs,  with  cap.  frt.,  rarely  becoming  slightly  fleshy, 
seeds  alb.,  radicle  transverse. 

Trees  or  shrubs,  frt.  fleshy  and  indehist,  ovules  im- 
mersed in  a fleshy  placenta. 

Stam.  2,  fl.  svn-  apo-  or  a-  petalous,  carp.  2,  connate, 
frt.  1-2-celled. 

Cal.  free,  cor.  valvate,  stig.  simp,  or  bifid,  seeds  1-2, 
pend.,  alb.  fleshy,  abundant. 

Cal.  free,  cor.  contorto-imbric.,  stig.  2-lobed,  seed  sol., 
erect,  alb.  little  or  none. 

Cal.  adherent,  cor.  convolute,  stig.  capitate,  seeds  many 
alb.  fleshy. 

Non-lactescent,  lvs.  opp.,  mostly  stip.,  cor.  convolute, 
pollen  powdery,  seeds  peltate  and  albumin. 

Cor.  simply  convolute,  pollen  3-ribbed,  testa  reticulate, 
erab.  erect. 

Cor.  contorto-convol.,  pollen  simple  and  elliptical,  pi. 

4- lohed,  emb.  inverted. 

Lactescent,  stip.  0,  cor.  contorted,  imbric.  or  imbricato- 
contorted,  emb.  foliaceous. 

Cor.  imbric.  or  imbricato-contorted,  fl.  gynandrous, 
pollen  waxy,  stig.  dilated. 

Cor.  contorted,  stam.  discrete,  pollen  powdery,  stigma 
simple. 

Non-lact.,  cor  marcescent,  pollen  3-nate,  seeds  several 
or  many,  alb.  fleshy. 

Lvs.  opp.,  simp.  stip.  or  substip.,  cor.  valv.,  style  arti- 
culated. 

Lvs.  opp.,  simp.,  exstip.,  cor.  contorto-imbricate,  style 
continuous. 

Lvs.  alt.,  exstip.,  simp,  or  comp.,  cor.  contorto-imbric., 
frt.  dry  and  capsular. 

Lvs.  rough,  non-lactescent,  mucilag.  juices,  flowers 

5- ary,  frt.  4-nary,  seeds  def.,  pendul.,  emb.  inverted. 
Ovarium  deeply  4-lobed,  style  central  and  basal,  seeds 

solitary  and  exalbuminous. 

Ovar.  2-4-celled,  ovules  few,  style  term,  and  continuous. 
Ovar.  1-celled  or  sub-bilocular,  nect.  5 , each  2-scaled, 
style  term.,  alb.  abundant. 

Non-lactest.,  cor.  imbric.,  germ.  2-3-celled,  styles2-3,  dis- 
crete, seeds  minute,  indef.,  emb.  straight,  alb.  fleshy. 
Sub-lactest.,  cal.  imbric.,  cor.  plicato-coutorted,  ovar. 

2-4-celled,  ov.  def.  and  erect. 

Stems  leafless,  embryo  spiral  and  acotyledonous. 

Stems  leafy,  embryo  curved,  cotyled.  2 and  corrugate. 
Herb,  non-lactest.,  fl.  reg.,  5-androus,  pollen,  mostly 
blue,  ger.  3-valved,  3-ceiled,  pi.  3-sided,  emb.  straight. 
Carp,  incumh.,  frt.  2-celled,  baccate  or  capsular,  pi.  cen- 
tral, ovules  indef.,  emb.  curved,  and  leaves  alternate. 
Cor.  reg.,  pliente,  emb.  straight,  cotyled.  foliaceous. 

Cor.  mostly  plicate,  stam.  equal  to  its  lobes,  emb.  much 
curved. 

Cor.  reg.  and  plicate,  stam.  equal  to  pet.  in  numb.,  ovar. 
deeply  lobed,  emb.  bowed. 

Cor.  non-plicate,  sometimes  irreg.,  stam.  5 and  unequal, 
or  didynam.,  emb.  slightly  curved. 

Herb,  seldom  suffruticose,  fl.  mostly  irreg.  and  unsym., 
carp.  2,  incumb.,  seeds  many,  and  albuminous. 
Bractese  simple,  stigma  2-lobed,  radicle  hilose. 

Bractese  crested,  stigma  obtuse,  radicle  abhilose. 

Aquatic  herbs,  fl.  irreg.,  stam.  2,  fertile,  0 barren,  cap. 
1-celled,  seeds  many. 

Stems  or  branches  square,  lvs.  opp.,  infl.  verticillastrous. 
Fl.  irreg.  and  unsym.,  stam.  didynam.,  ovar.  4-lobed, 
seeds  solitary  and  erect. 

Fl.  irreg.  and  unsym.,  cor.  sub-labiate,  stain,  didynam., 
disk  0,  frt.  2-4-celled,  seeds  def.  and  wingless. 

Bractese  sol.,  frt.  2 4-ceiled,  seed  1,  rad.  inferior. 

Fl.  ebracteate,  lvs.  simp,  and  petiolate,  frt.  2-4-celled, 
cells  1-2-seeded,  seeds  pend.,  rad.  superior. 

Lvs.  simp.,  sessile,  fl.  unibracteate,  frt.  2-celled,  seed  1, 
pend.,  rad.  superior. 

Trees  with  mostly  compd.  lvs.,  fl.  irreg.  and  unsym., 
seeds  compressed  and  winged,  alb.  0. 

Fl.  irreg.  and  unsym.,  bractese  large,  frt.  caps.,  seeds 
wingless,  alb.  0. 

Frt.  1-celled,  dry  and  woody,  plAcentse  ligneous,  seeds 
def.  or  indef.,  testte  papery. 

Frt.  1-2-celled,  pi.  bilnmellute,  seeds  naked  or  comose. 
Frt.  capsular  and  2-celled,  dissepiments  hooked. 

Leafless  parasites,  fl.  irreg.  and  unsym.,  unth.  npuendi- 
culate.  ovar.  1-celled,  pi.  lateral,  seeds  indef.  and 
albumin.,  emb.  inverted. 

Cor.  more  nr  less  irreg.,  stam.  didyn.,  stig.  capitate 
pi.  parietal  and  double,  seeds  indef.  minute,  and’ 
pedicel  led,  alb.  fleshy  emb.  erect. 

Cnlyx  free. 

Calyx  adherent  to  the  germen. 
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SYNOPSIS 


OF  THE 

CLASSES,  ORDERS,  AND  MINOR  SUBDIVISIONS 

OF  THE 

VEGETABLE  KINGDOM. 


JVith  their  chief  Associating  and  Differential  Characters  reduced  to  the  Form  of 
General  Rules : the  most  important  Exceptions  being  added,  and  the 
principal  Synonymes  prefixed. 


PLANTiE,  VEGETABILIA  : 

PLANTS,  VEGETABLES,  or  VEGETALS. 

(4953.)  GEN.  RULE.  Organic  living  beings,  endowed  with  irritability,  but 
devoid  of  sense  and  voluntary  motion.  (2-8.) 

(4954.)  Exceptions.  The  Oseillatorice  exhibit  motions  which  are  apparently  spontaneous; 
but  the  propriety  of  their  location  amongst  vegetables  is  questionable.  Too  little  is  known 
of  the  Zoocarpes  to  allow  them  to  be  admitted  as  exceptions.  (181-29.) 

(4955.)  Observations.  Plants  are  for  the  most  part  fixed  and  stationary,  being  attached 
either  to  the  soil  in  which  they  grow,  or  to  some  other  body,  which,  while  it  gives  them 
support,  deprives  them  of  the  privilege  of  locomotion.  They  are  seldom  free,  for,  although 
a few  aquatics  are  unattached  to  solid  matter,  they  float  in  water,  which  is  their  fitting 
soil ; and  their  casual  movements  from  place  to  place  are  the  result  of  external  and  in- 
dependent forces. 

Vegetables  have  no  common  receptacle  forfood  (or  stomach);  their  chief  organs  of  nutrition 
are  external,  those  of  imbibition  and  absorption  being  usually  collected  on  the  lower  parts, 
and  stretch  downwards,  forming  roots  ; while  the  flowers  and  seeds,  or  other  equivalent 
organs  of  reproduction,  are  mostly  found  upon  the  upper  parts,  as  on  the  stem  and  branches. 
Hence,  from  this  reversed  scheme  of  organization,  plants  have  been  said  by  some  naturalists  to 
be  inverted  animals. 

(4956.)  Note.  The  vegetable  reign  or  kingdom  has  been  variously  divided 
into  regions  or  sub-kingdoms  : the  most  important  of  these  are  founded  on  the  mo- 
difications observable  in  the  organs  of  vegetation  and  reproduction. 

According  to  the  reproductive  system,  plants  have  been  distinguished  into  the  flowering 
or  seedbearing,  and  the  flowerless  or  seedless  groups;  and,  according  to  the  nutritive  system, 
they  have  been  distinguished  into  the  cellular  or  homogeneous,  and  the  vascular,  or,  rather, 
the  tubivascular  series,  which  are  heterogeneous. 

These  schemes,  although  differing  in  some  cardinal  points,  have  still  many  characters  in 
common.  Thus  the  flowerless  or  seedless  plants  are  almost  universally  cellular,  and  the 
flowering  or  seedbearing  ones  as  constantly  tubivascular. 

The  ferns  form  the  chief  exception  to  this  rule,  for,  although  flowerless,  they  are  tubi- 
vascular ; and  their  heterogeneous  unstratified  stems,  as  well  as  their  general  port  and  habit, 
associate  them  intimately  with  one  part  of  the  flowering  tubivascular  series;  for  the  unstra- 
tified tubivascular  plants,  if  allied  to  the  stratified  ones  by  their  heterogeneous  structure, 
are  also  connected  to  the  cellular  ones  by  their  want  of  stratification,  as  well  as  by  their 
partial  destitution  of  flowers.  Hence  an  intermediate  region  is  distinguishable,  in  which 
both  the  organs  of  nutrition  and  reproduction  are  considered  as  affording  differential  charac- 
ters : and  the  scheme  thus  assumes  a ternary  instead  of  a binary  disposition. 

Although  some  of  the  more  obvious  natural  associations,  such  as  Fungi,  Mosses,  Ferns, 
and  Grasses,  Rushes,  Thistle-like  and  Umbel-flowering  plants,  were  early  recognized,  and 
almost  universally  admitted,  and  although  such  associations  were  extended  and  multiplied  by 
several  systematic  botanists,  especially  by  Lobel  and  Pena,  yet  it  was  not  until  the  time  of 
Ray  that  these  isolated  and  often  ill  assorted  groups  were  reduced  to  any  general  scheme,  or 
the  arrangement  of  vegetables  according  to  their  natural  affinities  attempted.  The  plans 
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of  Caesalpinus  and  Morison  are  rather  artificial  than  natural  in  their  construction ; and  it  is 
to  the  Methodus  Emendata  of  Ray,  published  in  1703,  that  the  rise  of  the  present  natural 
system  must  be  traced.  Uponit  the  systems  both  of  Limueus  and  Jussieu  were  founded;  and, 
notwithstanding  the  numerous  alterations  made  in  the  details,  its  general  principles  were 
adopted  by  both,  and  indeed  have  been  almost  invariably  followed  in  spirit,  however  terms 
may  have  been  altered,  to  the  present  time. 

(4957.)  Ray  divided  vegetables  into  two  great  classes,  the  Flow cri, ess  and  the  Flow- 
kring;  the  latter  being  again  immediately  divided  into  the  Di-  and  Monocotyledons. 
The  Flowerless  plants  of  Ray  are  equivalent  to  the  Cryptogamic  or  Acotyledonous  series  of  Lin- 
na'us  and  Jussieu,  and  to  the  Celtulares  of  most  modern  writers  ; De  Candolle,  however, 
excludes  the  Ferns.  And  the  Flowering  plants  of  Ray  are  equivalent  to  the  Phaenogamic 
or  Cotyledonous  series  of  the  present  day,  and  to  the  Vasculares  of  De  Candolle.  Further- 
more, the  Mono-  and  Di-  Cotyledons  of  Ray  are  identical  with  those  of  Linnaeus  and  Jussieu  ; 
and,  excepting  the  Ferns,  with  the  Endogence  and  Exogense  of  De  Candolle. 

Vegetables  may  therefore  be  primarily  divided  either,  according  to  Ray,  into  the  Flow- 
erless and  Flowering  series,  the  latter  being  immediately  divisible  in  Di-  and  Monocotyledons, 
or,  according  to  Linnaeus  and  Jussieu,  into  A-  Mono-  and  Di-  cotyledons,  as  the  primary 
divisions.  Or,  according  to  De  Candolle,  into  Celtulares  and  Vasculares,  the  latter  being  dis- 
tinguished into  Endogence  and  Exogence.  Or  into  the  Cryptogamic  and  Phcenogamic,  the 
Sexual  and  Eternal,  the  Embryonate  and  Exembryonate  groups  of  various  authors,  which 
are  but  other  names  for  the  primary  classes  of  Ray  ; or,  as  in  the  preceding  Outlines,  into 
the  Myc-affines,  Term-affines,  and  Cresc-affines,  which  names  have  been  proposed  to  obviate 
the  objections  common  to  terms  including  a definition. 


REGION  I. 

MYCAFFINES:  MOSS  ALLIES. 

(4958.)  SYN.  Plant.®  Cellulares.  De  Cantl.  Acotyledone®  and  Pseudo- 
cotyledone®,  Agardh.  Arhiz®,  Richard.  Syngen®,  Fries.  Telogen®, 
Burn.  Acrogen®,  Lind • Part  of  Acotyledones  and  Cryptogam®,  Juss. 
and  Linn.  Homonemea  and  Heteronemea,  Bard.  Plant®  flore  destitut®, 
Ray. 

(4959.)  GEN.  RULE.  Cellular,  flowerless,  seedless  plants,  propagated  by 
spores,  sporidia,  or  frustules. 

(4960.)  Obs.  The  cellular  structure  of  these  plants  is  variable  in  form,  but  always  destitute 
of  tubular  vessels.  Their  tegument  differs  from  true  cuticle,  in  being  scarcely  distinguish- 
able from  the  cellular  substance  it  encloses,  and  in  being  destitute  of  stomata,  except  in  Mar- 
chantia  and  Targiona  of  the  Liverworts.  Their  leaves,  when  present,  are  without  a 
pleurophyl  or  skeleton,  and  their  stems,  even  when  apparently  endogenous,  are  unstratified 
and  homogeneous.  When  the  organs  assume  a definite  number,  their  disposition  is  binary 
or  quaternary. 


CLASS  I.  ALG7E  orALGARES:  FLAGS. 

(4961.)  SYN.  Alg®  et  Lichenes,  Auct.  Alg®,  Linn,  and  Juss.  Part  of 
Plant®  flore  destitut®  aquis  jmmers®,  Ray.  Phycei,  Ach.  and  Conferv®, 
Dillw.  Thalassiophyta,  Lamour.  Hydrophyta,  Lyngb.  Lichenes,  Hydro- 
phyc®,  Fries. 

(4962.)  GEN.  RULE.  Foliaceous  Mycaffines,  or  agamic  cellular  plants,  with 
the  thallus  always  present,  and  for  the  most  part  leaf-like,  but  without  anv  distinct 
axis. 

(4963.)  Obs.  The  thallus  is  sometimes  very  minute,  as  in  Endocarpon  athallum  of  the 
Lichens ; and  sometimes  scarcely  foliaceous,  as  in  the  Byssine  Lichens,  which  are  intimately 
connected  with  the  Fungi. 


CLASS  II.  FUNGI  or  FUNGARES:  MUSHROOMS,  $c. 

(4964.)  SYN.  Fungi,  Ray,  Lin.  Juss.  Fungi,  Gasteromyci,  <fcc.  Grev. 
Epiphvt®,  Link.  1 1 ymenom  ycetes,  Gasterom  ycetes,  Pyrenomycetes,  anti 
Coniomycetes,  Fries,  Bartl,  tftc. 
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GEN.  RULE.  Aphyllous  Mycaffines,  or  leafless,  flowerless,  cellular  plants, 
for  the  most  part  very  fugacious. 

(4965.)  06s.  The  fungi  contain  a large  proportion  of  azote  in  their  chemical  composition  ; 
hence  the  animal  odour  they  possess,  and  the  fetor  they  exhale  when  decaying.  Some  of 
the  higher  fungi  develop  an  axis  or  regular  stem;  and  the  lower  ones,  which  the  most 
resemble  the  subfoliaceous  Lichens,  are  distinguishable  in  the  obscure  tribes  by  the  presence 
of  fruit  or  spores,  and  the  subordination  or  even  absence  of  the  thallus,  which  is  essential  to 
the  Algae. 


CLASS  III.  MUSCI  or  MUSCARES:  MOSSES,  & c. 

(4966.)  SYN.  Musci,  Vet.  Anct.  Part  of  Musci,  Ray.  Musci  et 
Hepatic  m,Linn.  and  ./mss.  Cellulares  Foliace®,  De  Cand.  Pseudo-coty- 
le  don  E/E,  A gar dh.  Muscoide®,  Agardh.,  Lind.,  &c.  Cryptogam®,  Cel- 
lulares,  Nees  Von  Esenbeck,  cfec. 

(4967.)  GEN.  RULE.  Cellular,  flowerless,  seedless  plants,  with  a distinct 
axis,  and  processes  either  in  the  form  of  leaves  or  branches;  the  spores  in- 
vested with  a proper  integument,  and  contained  in  urns,  which  are  for  the  most 
part  terminal  or  axillary,  rarely  imbedded,  and  then  superficial. 

(4968.)  Obs.  Although  the  axis  is  one  of  the  most  constant  characters  of  this  class,  it  is 
scarcely  developed  in  some  of  the  Liverworts  ; but  when  thus  obscure,  the  green  leafy 
structure  and  urns  or  thecas,  form  sufficient  diagnostic  signs  ; and,  when  the  leaves  are 
absent,  as  in  the  Charas,  the  distinct  axis,  whorled  branches,  and  axillary  fruit,  forbid  all 
doubt. 


REGION  II. 

TERMAFFINES,  or  GRASS-ALLIES. 

(4969.)  S YN.  Vasculares  Endogen®,  De  Cand.  Monocotyledones,  and 
part  of  Acotyledones,  Ray,  Linn.,  and  Juss.  Endorihze.e,  Rich.  Crypto- 
cotyledone®  or  Granifer®,  and  Pseudo-cotyledone®,  Agardh.  Endogen.e 
and  Filicoide®.  Lind. 

GEN.  RULE.  Tubivascular,  unstratified,  endogenous  plants. 

(4970.)  Obs.  The  tegument  of  these  plants  is  a true  cuticle,  formed  of  condensed  cellular 
structure,  and  bearing  stomata.  The  tubular  vessels  are  variable;  in  general,  both  spiral 
tubes  and  simple  ducts  are  present : in  the  Ferns  the  former  are  less  abundant  than  in  the 
other  orders  ; in  some  cases  the  spiral  vessels  are  absent,  or  at  least  have  not  been  observed  ; 
and  perhaps  even  the  common  ducts  may  be  occasionally  obsolete,  as  in  the  Lemnacese, 
isalviniacete,  &c. 

CLASS  IVL  FIL1CES  or  FILICARES:  FERNS,  fyc. 

(4971.)  SYN.  Filices  vel  Herb®  Capillares,  et  Capillaribus  Affixes, 
et  pars  Muscorum,  Ray.  Filices,  Lin.  and  Jms.  Endogen®  Crypto- 
gam®, De  Cand.  Part  of  Pseu  do-cot yledone®,  Agardh. 

GEN.  RULE.  Cryptogamic  Termaffines,  or  flowerless  tubivascular  plants, 
the  stems  being  endogenous,  heterogeneous,  and  unstratified,  the  branches  vel 
foliage  furnished  with  a ligneous  skeleton,  the  venation  variable,  chiefly  dicho- 
tonous,  and  the  cuticle  provided  with  stomata. 

(4972.)  Exceptions.  Tubular  vessels  have  not  hitherto  been  observed  in  the  Salviniacea', 
nor  in  Pilularia  of  the  Marsiliaceas ; but  stomata  are  present. 

Obs.  Ferns  are  generally  considered  as  branchless  plants,  the  main  trunk  of  the  arborescent 
species  being  called  the  stipes,  and  its  leaflike  processes  or  fronds  denominated  leaves;  the 
stalk  of  each  frond  in  the  herbaceous  species  is  likewise  often,  but  improperly  termed 
stipes  also ; whereas  the  true  stipes  or  stem  is  either  subterranean  or  abortive.  The  fronds 
are  therefore  neither  leaves  nor  stems,  but  branches,  the  divisions  of  which  are  for  the  most 
part,  but  not  always,  foliaceous;  and,  instead  of  the  leaves  being  truly  dorsiferous,  the  fruit 
is  borne  on  its  own  proper  peduncles,  which  are  however,  in  general,  expanded  and  folia- 
ceous. The  above  observation  refers  to  the  Filices  mice  or  Ptcridales  alone.  In  one  of  the 
other  orders  the  branches  are  wholly  leafless;  and  in  the  other,  normal  leaves  are  developed, 
and  the  fruit  is  axillary. 
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CLASS  V.  GRAMINA  ok  GRAMINARES:  GRASSES  anil 
Grassy  Plants. 

(4973.)  SYN.  Frumenta,  Gramina,  et  Graminifolia,  Ray.  Gramina 
et  Calamaria,  Lin.  Graminea  et  Cyperoidae,  ,/uss.  Part  of  Endogena 
Phanerogama,  or  Monocotyledoneae,  De  Cand.  Endogena  Glumacea, 
Lind.  Part  of  Cryptocolydonea,  Agardh.  Endorhizea  Glum  ace  a,  Rich. 

(4974.)  GEN.  RULE.  Glumose  flowering  Termaffines,  or  monocotyledonous 
endogenic,  with  flowers  invested  by  glumes  or  setae,  and  the  venation  of  the  foliage 
linear. 

Exceptions.  Sometimes  two  seed-lobes  or  cotyledons  occur,  as  in  wheat,  but  then  they 
are  alternate,  not  opposite  to  each  other,  and  the  secondary  one  is  small. 

(4975.)  Obs.  In  the  herbaceous  grasses  and  sedges,  the  true  stem  is  in  general  subterranean, 
and  either  creeping  to  a great  extent,  sending  up  branches  or  culms  at  intervals,  or  contracted, 
and  forming  a tuft,  which  has  much  similitude  to  a bulb.  The  true  culm  is  therefore 
like  the  frond,  rather  to  be  considered  a branch  than  a stem. 


CLASS  VI.  PALMARES:  PALMS,  anil  their  Allies. 

(49715.)  SYN.  Arbores  Arundinacea,  Herba  Bulbosa  et  Bulbosis 
Affines,  Ray.  Palma  et  Lilia,  Lin.  Part  of  Monocotyledones,  ,/uss. 
Part  of  Endorhizea,  Richard.  Endogena  Petaloidea,  De  Cand.,  &c.  Pari 
of  Endogena  Cryptocotyledonea,  Agardh. 

(4977.)  GEN.  RULE.  Non-glumose  flowering  Termaffines;  or  monocoty- 
ledonous endogeme,  with  the  flowers  either  naked  or  invested  by  a distinct  peri- 
anth, which  is  often  petaloid. 

(4978.)  Exceptions.  In  some  plants,  as  in  Lemna,  tubular  vessels  have  not  been  observed  ; 
and  in  others,  as  some  of  the  Aroideae,  the  points  of  germination  are  indeterminate. 

(4979.)  Obs.  The  stems  of  the  Palmares  are  in  general  unbranched,  only  a single  bud  being 
usually  developed.  They  are  either  abortive,  as  in  the  bulbiferous  species,  or  columnar, 
as  in  the  Palms.  Two  or  more  buds  are  however  sometimes  developed,  as  in  the  garlic, 
and  the  stem  becomes  occasionally  branched,  as  in  the  rhizoma  of  the  iris,  the  asparagus, 
the  doum  palm,  &c.  The  venation  of  the  leaves  is  also  for  the  most  part  simply  linear ; 
but  in  the  Smilaceae,  Dioscoreacea-,  and  Callacese,  it  is  retiform : the  leaves  likewise,  which 
are  almost  universally  without  articulation,  are  distinctly  articulated  with  the  stem,  in 
many  of  the  Orchidina*. 


REGION  III. 

CRESCAFFINES : CRESS-ALLIES. 

(4980.)  SYN.  Dicotyledones,  Ray,  Lin.  and  ,/uss.  Exorhizea  and 
Synorhizea,  Rich.  Exogena  or  Dicotyledonea,  De  Cand.,  &c.  Phane- 
rocotyledonea  or  Seminifera,  Agardh.  Veg.  Dicotyledonea  Gymnoblasta, 
and  part  of  Chalmydoblasta,  Bart. 

(4984. ) GEN.  RULE.  Exogenous,  stratified,  tubivascular  (rarely  subcel- 
lular)  flowering  plants. 

(4982.)  Obs.  The  cotyledons  are  two  or  more,  verticillate,  very  seldom  absent.  The  radicle 
naked,  and  the  parts  of  the  flower  have  in  general  a quinary  disposition.  Bark  wood  and 
pith  are  almost  without  exception  distinctly  stratified ; in  perennial  species  the  newer  layers 
being  deposited  without  the  older  wood,  and  within  the  older  bark.  The  form  of  the  stem 
is  in  general  conical,  and  branched ; rarely,  as  in  Papaya,  cylindrical  and  unbranched. 

(4983.)  Exceptions.  Sometimes  the  strata  are  indistinct;  occasionally  the  tubular  vessels 
are  few,  or  almost  absent ; not  unfrequeptly  the  seed-lobes  are  conferruminate,  or  undistin- 
guishable  from  each  other;  and  examples  are  not  wanting,  although  rare,  in  which  they 
are  altogether  obsolete. 
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CLASS  VII.  PINARES  or  ZAPINI : PINES  awl  CYCASES. 

(4984.)  SYN.  Ardores  Apetal®  Conifer®  (part  of)  Ray.  Conifer®. 
Juss.,  De  Candolle,  &c.  Synorhiz®,  Richard.  Phanerogam®  Gymnosperm®, 
B rongniart. 

(4985.)  GEN.  RULE.  Tubivascular  linearicostate  gymnospermous  Cress- 
caffines,  or  synorhizous  exogense,  with  naked  seeds,  two  or  more  cotyledons, 
linearicostate  leaves,  and  glandulii'erous  wood. 

CLASS  VIII.  ROSARES  or  EUCARPiE. 

(4986.)  SYN.  Herb®  et  Arbores,  Dicotyledone®  (part  of),  Ray.  Di- 
cotyledones  vel  Plant®,  Lin.  Dicotyleoones,  Juss.  Dicotyledone®  vel 
Exogen®,  De  Cand.  (Excluding  Pinares  and  Selanthi),  Exogen®  Angiosperm®, 
vel  Phanerogam®  Dicot yledones,  Brongn. 

(4987.)  GEN.  RULE.  Tubivascular,  reticostate,  angiospermous  Crescaffines, 
or  dicotyledonous  exogense,  with  the  ovules  included  in  an  ovarium,  and  the  leaves 
with  a reticulate  costation. 

(4988.)  Exceptions.  The  leaves  are  occasionally  absent ; and,  when  their  place  is  supplied 
by  phyllodia,  the  costules  in  these  dilated  petioles  are  often  more  or  less  parallel.  The 
stems  also  are  sometimes  not  conical  and  branched,  but  simple  and  branchless,  as  in  Papaya. 

(4988.)  Obs.  Besides  the  conferruminate  cotyledons  of  the  Hippocastanid®,  and  some 
Myrtaceae,  which  form  a pseudo-monocotyledonous  embryo,  the  seed-lobes  are  undistinguish- 
able  in  Peruea,  and  absent  in  Cuscuta.  The  Peppers,  although  decidedly  exogenous  plants, 
are  said  to  have  only  a single  cotyledon  to  their  seeds,  and  it  has  been  questioned,  but 
perhaps  without  sufficient  reason,  whether  the  Nymphseacea;  are  truly  dicotyledons. 

CLASS  IX.  CYTINARES  or  SELANTHI:  SELWORTS. 

(4989.)  SYN.  Rhizanthe®,  Blume.  Cytine®,  Brong.  Balanophore®, 
Rich.  Part  of  Aristolochi®,  Lind.  Cynomori®,  part  ol  Urtice®,  Agardh. 

(4990.)  GEN.  RULE.  Subcellular,  leafless,  flowering  Crescaffines,  with  a 
fungoid  port,  and  parasitic  habit. 

(4991.)  06s.  These  plants,  which  have  in  part  been  arranged  with  the  Exogenie,  and  part 
with  the  Endogenic,  and  sometimes  even  with  the  Cryptogamic  tribes,  would  seem  to  have 
been  exceptions  and  anomalies  in  every  group  with  which  they  were  associated.  Their 
segregation  was  therefore  desirable. 


OXCTOEZtS. 

CYTINALES. 

(4992.)  SYN.  Cytine®,  Brong.  Rhizanthe je,  Blume. 

GEN.  RULE.  Dicotyledonous  selanthi,  or  subcellular,  leafless,  flowering 
fungoid  parasites,  with  parietal  placenta;,  indefinite  ovules,  a divided  embryo, 
straight  ovule,  and  the  embryo  included  within  the  albumen.  (4901.) 

(4993.)  Obs.  The  parts  of  the  embryo  are  often  scarcely  distinguishable;  and  the  spiral 
vessels  are  very  few  in  these  plants. 

(4994.)  RAF  EL  ESI  ACE/E.  Rhzanthe®,  Blume.  Part  of  Cytine®,  Aucl. 

GEN.  RULE.  Ib.  The  plant  being  globose,  many-sepaled,  and  the  anthers  de- 
hiscent by  terminal  pores.  (4914-17.) 

(4995.)  CYTINACEJE.  Part  of  Cytine®:,  or  Aristolochi®,  Aucl. 

GEN.  RULE.  Ib.  The  plant  subcaulescent.,  few-sepaled,  and  the  anthers  de- 
hiscent by  longitudinal  chinks.  (4915-16.) 

C Y NO  MORI  A LES. 

(4996.)  SYN.  Balanophore®,  Rich.  Cynomoriace®,  Agardh. 
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GEN.  RIFLE.  Monocotyledonous  selanthi,  or  subcellular  leafless  flowering 
fungoid  parasites,  with  spadiciform  inflorescence,  a 1-celled  ovary,  solitary  pen- 
dulous ovule,  and  an  undivided  embryo  lodged  in  a superficial  excavation  of  the 
albumen.  (4902-3.) 

(4997.)  CYNOMORIACEJE.  Part  of  C ynomori*,  Agardh.  D°.  of  Bala- 
nophore*,  Rich. 

GEN.  RIFLE.  Ib.  The  perianth  being  abortive  or  1-sepaled,  and  the  flowers 
monandrous.  (4906.) 

(4998.)  BALANOPHORACE.E.  Part  of  Balanophore*:,  Richard.  Do. 
Cynomorije,  Agardh. 

(4999.)  GEN.  RULE.  Ib.  The  sepals  being  three  in  the  stamineous  flowers, 
although  abridged  or  abortive  in  the  pistilline  ones  ; and  the  stamens  several  and 
connate.  (4907.) 

SYRINGALES. 

(5000.)  SYN.  Dicot  yledones,  Monopetal*,  or  Gamopetal/e,  Juss.  and  Rich. 
Exogen*:  Monopetal*,  Be  Cand.  Herb*  et  Arbores  Monopetal/e,  Ray. 

(5001.)  GEN.  RULE.  Angiospermous  dicotyledons  or  exogenee,  with  dich- 
lamydeous  synpetalous  flowers.  (4107.) 

(5002.)  Exceptions.  In  the  Staticidte,  some  of  the  Lobelidte,  and  in  Ornus,  the  petals  are 
discrete ; in  Frazinus  and  Glaux  the  corolla  is  absent.  Synpetalous  plants  also  occasionally 
are  met  with  among  the  Rosales,  q.v. 

PRIMULOSAl. 

(5003.)  SYN.  CLASS.  VIII.  Juss.  Hypocorolle m,  Richard. 

GEN.  RULE.  Hypocorollous  syringales,  or  synpetalous,  dichlamydeous , 
angiospermous  exogense,  with  hypogynous  corollas.  (4365-4111.) 

(5004.)  Exceptions.  The  petals  are  occasionally  discrete,  as  in  the  Staticidte  and 
Lobelidee,  and  also  in  Embesa  of  the  Myrsinidae,  as  well  as  in  Ornus  of  the  Oleaceai.  Some- 
times, but  rarely,  the  corolla  is  abortive,  as  in  Frazinus  and  Glaux.  The  calyx  is  adherent 
to  the  germen  in  the  Columellidte , the  Gesneridcs , and  Mtesa  of  the  Myrsinidce , and  half  ad- 
herent in  Samolus. 

PLANTAGINsE. 

(5005.)  SYN.  Part  of  Aggregate  and  Plant*  Dubii  Ordinis,  Lin.  Part 
of  Aggregate,  Barll.  Plantagines  and  Nyctagines,  Juss.  Part  of  Tetra- 
petal*  Anomal^,  Ray. 

(5006.)  GEN.  RULE.  Angiospermous,  synpetalous  dicotyledons,  herbaceous 
or  suflfuticose,  with  simple  exstipulate  leaves,  aggregate  inflorescence,  persistent 
calyx,  free  1-celled  germen,  and  straight  axile  embryo.  (4672.) 

(5007.)  Exceptions.  The  flowers  are  apopetalous  in  th e Staticidcc,  and  the  inflorescence 
is  solitary  in  Littorella  of  the  Plantaginacea. 

(5008.)  GLOBU LARJACEzE.  Globulari*,  Be  Cand.  Globularine*, 
Lind.,  <fec.  Aggregate,  Lin. 

GEN.  RULE.  Dichlamydeous, 4 synpetalous  dicotyledons,  with  capitate  inflo- 
rescence, flowers  mostly  irregular,  stamens  alternate  with  the  petals,  and  often 
didynamous  ; the  germen  free,  1-celled,  and  indehiscent ; the  ovule  solitary  and 
pendulous,  and  the  albumen  fleshy.  (4680-4.) 

(5009.)  ARMERIACEJL.  Plumbagine*,  Vent.,  Brown,  &c.  Plum  bag  inks, 
Juss. 

GEN.  RULE.  Dichlamydeous,  syn-  or  apo-petalous  dicotyledons,  with  the 
inflorescence  more  or  less  aggregate,  the  flowers  regular,  stamens  opposite  the 
petals,  the  ovary  free  and  1-celled,  the  ovule  solitary  and  suspended,  and  the 
embryo  straight.  (4676-7.) 

(5010.)  ST  AT  l Cl  BJE.  lb.  Corolla  apopetalous,  and  styles  distinct.  (4680.) 
(5011.)  PLUMBAGINIDJE.  Ib.  Corolla  synpetalous,  styles  connate.  (4679.) 
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(5012.)  P LANTAGINACEM.  Plantagine®,  Vent.,  Brown,  <fcc.  Plan- 

tagines,  Juss.  Pl.  Dubii  Ordinjs,  Lin.  Tetrapetal®  Anomal®,  Ray. 

GEN.  RULE.  Dichlamydeous,  synpetalous  dicotyledons,  with  the  inflores- 
cence spicate,  the  flowers  regular,  corolla  scarious,  stamens  four,  induplicate  and 
alternate  with  the  petals,  filaments  flaccid,  germen  free,  and  fruit  a pyxidium. 
(4673-4.) 

(5013.)  Exception.  The  inflorescence  is  solitary  in  Littorella. 

PRIMULINjE. 

(5014.)  GEN.  RULE.  Sympetalous,  dichlamydeous,  angiospermous  exogenae, 
with  aqueous  juices,  exstipulate,  simple  (rarely  compound)  leaves,  inflorescence 
not  congested,  flowers  regular  but  unsymmetrical,  and  the  germen  free.  (4637.) 

(5015.)  Exceptions.  Vide  (5019-21-3).  The  leaves,  which  are  mostly  opposite,  are  some- 
times crowded,  and  sometimes  alternate. 

(5016.)  PRIMULACEJE.  Myrsine®,  Bartl.  Lysimachi®  and  Sapotis 
Aff.,  Juss.  Preci®  and  Sepiari®,  Lin. 

GEN.  RULE.  Synpetalous,  dichlamydeous,  angiospermous  exogenae,  with 
simple  exstipulate  leaves,  noncongested  inflorescence,  regular  unsymmetrical 
flowers,  stamens  more  than  two,  and  opposite  the  petals,  or  alternate  with  the 
sepals  ; germen  superior,  entire,  1 -celled,  the  placenta  free  and  central,  the  albu- 
men fleshy,  and  the  embryo  transverse.  (4660-1 .) 

(5017.)  Exceptions.  Vide  (5019-21.) 

(5018.)  PRIMUL1DAE.  Preci m,  Lin.  Lysimachi®,  Juss.  Primulace®, 
Vent.,  ifcc. 

GEN.  RULE.  Ib.  Herbs,  with  capsular,  dehiscent  or  rarely  subdehiscent  fruit. 
(4664.) 

(5019.)  Exceptions.  Glam r,  sometimes  referred  to  the  Plantaginaceae,  is  apetalous ; the 
germen  is  half  inferior  in  Samolus,  which,  like  part  of  the  Myrsinidae,  has  five  supernumerary 
barren  filaments.  The  fruit  is  slightly  fleshy  in  Trientulis.  In  Cyclamen  the  embryo  is  desti- 
tute of  cotyledons. 

(5020.)  MYRSINIDjE.  Sapotis  Aff.,  Juss.  Ophiosperme®,  Vent. 
Ardisiace®,  Juss.  and  Bartl.  Myrsine®,  Brown. 

GEN.  RULE.  Ib.  Trees  or  shrubs,  with  the  fruit  fleshy  and  indehiscent,  and 
the  ovules  immersed  in  the  fleshy  placenta.  (4663.) 

(5021.)  Exceptions.  In  Mcesa  or  Bceobotrys  the  calyx  is  adherent  to  the  germen  ; in  Embesa 
the  petals  are  discrete ; and  in  JSgiceras  the  albumen  is  absent ; the  locules  of  the  anthers  in 
this  last-named  genus  are  cellular. 

(5022.)  OLEACEAE.  Sepiari®,  Lin.  Jasmine®,  Juss.  Ligustrin®,  Bart. 

GEN.  RULE.  Synpetalous,  dichlamydeous,  angiospermous  exogenic,  with  di- 
androus  regular  flowers,  and  a free  2-celled  germen,  becoming  a 1-2-celled  fruit. 
(4638-9.) 

(5023.)  Exceptions.  The  petals  are  free  in  Ornus,  and  absent  in  Fraxinus.  In  the 
Columellida;  the  germen  is  inferior)  but  these  latter  plants  are  doubtfully  referred  to  their 
present  station. 

(5024.)  FRAXIN1D.E.  Oleine®,  Hoffmanseg  and  Link.  Lilace®,  1 cut. 
Ole  ace®,  Lind. 

GEN.  RULE.  Ib.  The  flowers  occasionally  a-  or  apo-petalous,  the  corolla 
when  present  valvate  in  aestivation,  the  fruit  1-2  seeded,  the  seeds  pendulous, 
and  the  albumen  fleshy  and  abundant.  (4643.) 

(5025.)  Exceptions.  Vide  (5027). 

(5026.)  Ligustre®.  Ib.  Leaves  simple,  fruit  drupaceous  or  baccate.  (4628.) 

(5027.)  Fraxine®.  Ib.  Leaves  compound,  corolla  0 or  apopetalous.  Fruit  a 
samara.  (4647.) 


MINOR  SUBDIVISIONS  OF  THE  VEGETABLE  KINGDOM.  1103 


(5028.)  Syringed.  Ib.  Leaves  simple,  fruit  dry  and  capsular.  (4646.) 

(5029.)  JASMIN  ID  JE.  Jasmine®,  Jussieu , Brown,  &c. 

GEN.  RULE.  Ib.  Corolla  contorto-imbricate  in  testivation,  the  seeds  solitary, 
erect,  and  with  little  or  no  albumen.  (4642.) 

(5030.)  Obs.  The  ovules  in  the  Jasminidce  are  pendulous,  and  the  seeds  become  erect 
from  the  unequal  growth  of  the  ovarium,  the  apex  of  which  does  not  elongate. 

(5031.)  COLUMELLIDM.  Coeumelli®,  Don.  Coeumelliace®,  Lind. 

GEN.  RULE.  Synpetalous,  dichlamydeous,  angiospermous  exogen*,  with 
an  adherent  calyx,  the  corolla  convolute  in  aestivation,  and  bearing  two  stamens; 
the  disk  perigynous,  the  l'ruit  capsular,  2-celled,  and  polyspermous,  and  the  seeds 
with  fleshy  albumen. 


GENTIANINJE. 

(5032.)  Contort  m,  Burtl.  Rotace*  and  Lurid*  (part  of),  Lin.  Gen- 
tian* and  Apocine®,  Juss. 

GEN.  RULE.  Hypocorollous.  synpetalous,  dichlamydeous  exogenae,  with 
regular  flowers,  the  stamens  alternating  with  the  petals,  which  are  contorted  (rarely 
valvate)  in  aestivation,  the  germen  formed  of  two  accumbent  carpels,  and  many- 
ovuled  ; the  leaves  mostly  opposite  and  simple,  and  the  juices  often  milky. 

(5033.)  Exceptions.  In  the  Menyanthid.ee  the  leaves  are  alternate,  and  sometimes  compound, 
as  in  Menynnthes;  in  the  succulent  Apocynidce  they  are  likewise  subalternate.  The  aestivation 
of  the  corolla  is  valvate  in  Gardneria  of  the  Apocynidce,  and  in  Leptadenia  of  the  Stapelidce; 
and  in  the  Loganida  it  is  simply  convolute. 

(5034.)  LOGANIACEJE.  Apocynteis,  Rubiaceis,  and  Gentianeis  Affix., 
Auct.  Logani®,  Brown.  Loganiace®  and  Potaliace®,  Lind. 

GEN.  RULE.  Hypocorollous,  synpetalous,  angiospermous  exogen®,  with 
the  stamens  alternate  with  the  petals,  which  are  convolute  in  aestivation  ; the 
germen  free,  and  formed  of  two  accumbent  carpels,  the  seeds  peltate,  the  albumen 
cartilaginous  or  fleshy,  and  the  embryo  not  foliaceous.  The  leaves  are  opposite, 
simple,  entire,  and  usually  with  interpetiolar  sheathing  stipules,  and  the  juices  noil- 
lactescent. 

(5035.)  Exceptions.  The  stipules  are  occasionally  absent,  as  in  some  species  of  Logania. 

(5036.)  LOGANIDM.  Loganie®,  Brown.  Loganiace®,  Lind. 

GEN.  RULE.  Ib.  The  aestivation  of  the  corolla  being  simply  convolute,  the 
pollen  3-ribbed,  the  testa  reticulate,  and  the  embryo  erect. 

(5037.)  Exceptions.  Stipules  sometimes  absent  in  Logania. 

(5038.)  FOTAL1DAS.  Potalie®,  Martins.  Potaeiace®,  Lind. 

GEN.  RULE.  Ib.  The  aestivation  of  the  corolla  being  contorto-convolute,  the 
pollen  simple  and  elliptical,  the  placenta  4-lobed,  and  the  embryo  inverted. 

(5039.)  STRYCHNACEAZ.  Contort*  and  Lurid®  (part  of),  Lin.  Apo- 
cine®  and  Apoc.  Aff.  (part  of),  Juss.  Asclepiade®,  Auct. 

GEN.  RULE.  Hypocorollous,  synpetalous,  angiospermous  exogenae,  the  sta- 
mens alternating  with  the  petals,  which  are  contorted  or  imbricato-contorted 
(rarely  imbricate  or  valvate)  in  aestivation,  arid  deciduous,  the  germen  free,  and 
formed  of  two  accumbent  carpels,  one  of  which  is  sometimes  abortive  ; the  embryo 
is  foliaceous,  the  leaves  opposite,  simple,  and  exstipulate,  and  the  juices  for  the 
most  part  lactescent. 

(5040.)  The  sap  is  not  always  milky,  it  is  watery  in  the  Vinca.  The  arstivation  of  the 
corolla  is  valvate  in  Gardneria  of  the  Apocynidce,  and  in  Leptadenia  of  the  Stapelidce. 

(5041.)  Stapelid®. 

GEN.  RULE.  Ib.  The  flowers  being  gynandrous,  the  pollen  waxy,  the  sligma 
dilated  and  tabular. 
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Exceptions.  The  pollen  is  pulverulent  in  Periploca,  Hemidesmus,  Gymnanthera,  and 
Cryptostegia , which  are  on  this  account  distinguished  as  a subordinategroup  by  Bartling,  under 
the  name  of  Periplocea,  the  other  genera  in  which  the  pollen  is  waxy  being  his  genuine 
Asclepiadece . 

(5042.)  Apocynidjb.  Ib.  The  stamens  being  free,  the  pollen  pulverulent,  and 
the  .stigma  simple. 

(5043.)  Exceptions.  In  the  succulent  species  the  leaves  are  subalternate,  and  in  Gardneria 
the  sestivation  of  the  corolla  is  valvate.  The  albumen  is  variable,  being  in  some  genera, 
as  Apucynum , Nerium , &c.  very  spare,  and  almost  absent,  while  in  others,  as  Strychnos , it  is 
abundant. 

(5044.)  GENTIANACEJE.  Rotaceje  (part  of  ),  Lin.  Gentiane®,  Juss.,  &c. 

GEN.  RULE.  Hypocorollous,  synpetalous,  angiospermous  exogenae,  the 
stamens  alternating  with  the  petals,  which  are  contorted  in  aestivation,  and 
marcescent  (rarely  deciduous,)  the  pollen  ternate,  the  germen  formed  of  two  ac- 
cumbent  carpels,  the  ovules  many,  the  albumen  fleshy,  the  embryo  straight,  and 
not  foliaceous.  The  leaves  are  mostly  opposite  and  simple,  and  the  juices 
bitter,  but  not  lactescent. 

(5045.)  Exceptions.  Vide  Memjanthida , in  which  the  leaves  are  alternate,  and  Spigelidcr, 
in  which  the  corolla  is  valvate. 

(5046.)  SVIGELIDJE.  Spigeliace®,  Martins. 

GEN.  RULE.  Ib.  The  leaves  being  opposite,  simple,  stipulate,  or  substipu- 
late, the  corolla  valvate  in  aestivation,  the  style  articulated,  and  the  seeds  definite 
or  subdefinite. 

(5047.)  GENTIANID/E.  Rotace.e  (part  of ),  Lin.  Gentianea:  (part  of ), 
Jicss. 

GEN.  RULE.  lb.  The  leaves  being  opposite,  simple,  and  exstipulate,  the 
corolla  contorto-imbricate  in  aestivation,  the  style  continuous,  and  the  seeds  in- 
definite. 

(5048.)  Menyanthid.®. 

GEN.  RULE.  Ib.  The  leaves  being  exstipulate,  alternate,  and  sometimes 
compound,  the  aestivation  of  the  corolla  contorto-imbricate,  the  style  continuous, 
and  the  seeds  indefinite. 

SOLA  NINA:. 

(5049.)  Lurid.®,  Asperifoli®,  and  Campanace®  (part of),  Lin.  Solane®, 
Boragine®,  and  Convolvuli,  Juss.  Tubiflor®:,  Bartl. 

GEN.  RULE.  Hypocorollous,  synpetalous,  dichlamydeous  exogenae,  with  the 
flowers  symmetrical,  and  mostly  regular  ; the  corolla  5-lobed,  and  oiten  plicate 
in  aestivation,  the  stamens  five,  and  alternate  with  the  lobes  of  the  corolla,  the 
ovaries  2-4,  distinct  or  connate  ; the  leaves  in  general  alternate,  and  the  sap 
rarely  lactescent. 

(5050.)  Exceptions.  In  Verbascum,  Echium,  &c.  the  flowers  are  slightly  irregular. 

(5051.)  BORAGINACEJE.  Asperifoli®,  Ray,  Lin.,  &c.  Boragine®, 
Juss.,  &c. 

GEN.  RULE.  Hypocorollous  exogenae,  with  regular  symmetrical  quinary 
flowers,  the  stamens  alternating  with  the  petals,  the  fruit  quaternary,  seeds  de- 
finite and  pendulous,  and  the  embryo  inverted.  The  leaves  are  rough  and  alternate ; 
t, be  juices  mucilaginous  and  non-lactescent,  and  the  inflorescence  often  in  scorpoid 
cymes. 

(505-2.)  Exception.  In  Echium  the  corolla  is  slightly  irregular. 

(5053.)  BORA G1NIDJE.  Boragine.*:  (part  of),  Juss.,  <fcc.  Boragine.®, 
Lind. 

GEN.  RULE.  Ib.  The  ovarium  deeply  4-lobed.  The  style  basal,  the  fruit 
a tetralcenium,  seeds  solitary  and  exalbuminous. 

(5054.)  Exceptions.  Echium  as  above. 


MINOR  SUBDIVISIONS  OF  THE  VEGETABLE  KINGDOM.  1105 


(5055.)  HELIOTROP1DJE.  Boragine®  (part  of  ),  Juss.  Heliotropice®, 
Ehretiace®,  and  Cordiaceve,  Mart. 

GEN.  RULE.  Ib.  The  germen  being  2-4  celled,  undivided,  the  style  ter- 
minal, and  the  ovules  few. 

(5056.)  05s.  Albumen  sometimes  present,  as  in  the  Ehretiae  (4574),  and  the  fruit  is  often 
succulent  or  subdrupaceous. 

(5057.)  HYDROPHYLLIDJE.  Boragineje  (part  of),  Juss.  Hydro- 
phylle®,  Von  Mart. 

GEN.  RULE.  Ib.  Ovarium  1-celled  or  sub-bilocular,  style  terminal,  pla- 
centa parietal,  seeds  many,  and  albumen  abundant.  Nectaries  five,  each  2- 
scaled,  and  seated  at  the  bases  of  the  lobes  of  the  corolla. 

(5058.)  HYDRO LEACEIE.  Diapenciace®  § of  Convolvulace®,  Link. 
11  vnROLE.t,  Brown. 

GEN.  RULE.  Hypocorollous  exogenae,  with  regular  flowers,  imbricate  esti- 
vation of  the  corolla,  germen  2-3 -celled,  styles  discrete,  placentae  central,  seeds 
minute  and  indefinite,  albumen  fleshy,  embryo  straight,  the  cotyledons  flat,  the 
leaves  alternate,  simple,  and  exstipulate,  and  the  juices  non-lactescent. 

(5059.)  05s.  The  lobes  of  the  corolla  do  not  invariably  agree  with  the  number  of 
divisions  of  the  calyx.  The  stamens,  however,  are  always  equal  to  the  sepals. 

(5060.)  CONVOLVULACEJE.  Camfanace®  (part  of),  Lin.  Convol- 
vuli, Juss. 

GEN.  RULE.  Hypocorollous  exogenae,  with  the  calyx  imbricate,  and  the 
corolla  contorto-plicate  in  aestivation,  a 2-4-celled  germen,  definite  erect  ovules, 
embryo  curved  or  spiral,  and  cotyledons  corrugate  or  wanting.  The  stems  are 
usually  twining,  and  the  juices  sublactescent. 

(5061.)  CONVOLVULID® . 

GEN.  RULE.  Ib.  The  stems  being  leafy,  the  cotyledons  corrugate,  and  the 
embryo  simply  curved. 

(5062.)  CD SCUTID.E.  Cuscutin.-e,  Link.  Cuscute®,  Bartl. 

GEN.  RULE.  Ib.  The  stems  being  leafless,  and  the  embryo  spiral  and  aco- 
tyledonous. 

(5063.)  POLEMONIACEJE.  Campanace®  (part  of ),  Lin.  Polemonia,  Juss. 
P o lemonide®,  Do  Cand.  and  Duby. 

GEN.  RULE.  Hypocorollous  exogenae,  with  regular  pentandrous  flowers, 
corolla  5-lobed  and  imbricate  in  aestivation,  germen  3-valved,  3-celled,  and  placentae 
3-angled  ; the  albumen  horny,  the  embryo  straight,  and  the  cotyledons  leafy. 
(5064.)  05s.  The  pollen  is  mostly  blue. 

(5065.)  P o le moni  d®  . 

GEN.  RULE.  Ib.  The  stems  erect,  not  twining,  leaves  mostly  opposite, 
inflorescence  aggregate,  stamens  exserted  from  the  "middle  of  the  tube  of  the 
corolla,  and  the  dehiscence  of  the  capsule  loculicidal. 

(5066.)  COBjEID/E.  Cob®ace®,  Don. 

GEN.  RULE.  Ib.  The  stem  voluble,  leaves  alternate  and  pinnate,  inflores- 
cence solitary,  stamens  exserted  from  the  base  of  the  campanulate  corolla,  and  the 
dehiscence  of  the  capsule  septicidal. 

(5067.)  SOLA NACEjE.  Bacmfer®  (part  of),  Ray.  Lurid.®,  Lin. 
Solaneje,  Juss. 

GEN.  RULE.  Hypocorollous  exogenae,  with  regular  flowers,  corolla  mostly 
plicate  in  aestivation,  germen  formed  of  2 incumbent  carpels,  the  fruit  2-4-celled, 
placentae  central,  and  polyspermous  ; the  seeds  albuminous,  the  embryo  curved, 
the  leaves  alternate,  and  the  juices  non-lactescent. 
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(5060.)  Exceptions.  In  Verbascum  the  flowers  are  slightly  irregular;  and  in  other 
Verbascidce  the  stamens  are  sometimes  didynamous.  In  Nolana  the  ovarium  is  5 or  more  lobed. 
In  Nicotiana  multivalvis  the  capsule  is  many-celled,  and  in  Oestrum  the  embryo  is  straight. 

(5069.)  Cestrid/e. 

GEN.  RULE.  Ib.  The  embryo  being  straight,  and  the  cotyledons  foliaceous. 

(5070.)  SoLANIOiE. 

GEN.  R ULE.  Ib.  The  stamens  being  equal  to  the  lobe3  of  the  corolla,  which 
is  usually  plicate,  and  the  embryo  bowed. 

(5071.)  Nicotiana  multivalvis,  as  above. 

(5072.)  Nolanid/e. 

GEN.  RULE.  Ib.  Stamens  equal  to  the  lobes  of  corolla,  the  aestivation  of 
which  is  plicate,  the  ovarium  deeply  lobed,  and  the  embryo  much  curved. 

(5073.)  Verbascid/e. 

GEN.  RULE.  Ib.  Corolla  non-plicate,  and  sometimes  subregular ; the  sta- 
mens five,  and  unequal,  or  even  didynamous,  and  the  embryo  slightly  curved. 

MENTHINJE. 

(5074.)  Verticileat/e,  &c.  Ray.  Verticillat/e,  Personat/e,  &c.,  Lin. 
Labiat/e,  Scrophulari/e,  &c.  Juss.  Labiatiflor/e,  Bartl. 

(5075.)  GEN.  RULE.  Hypocorollous  exogente  (or  Primulosae),  with  non- 
lactescent  juices,  leaves  mostly  simple  and  exstipulate,  flowers  irregular  (and  often 
labiate),  stamens  definite  and  irregular  (frequently  didynamous),  carpels  four,  or, 
when  two,  incumbent,  and  the  embryo  straight. 

(5076.)  Exceptions.  In  the  Gesneridce  the  calyx  is  adherent  to  the  germen. 

(5077.)  SCROPHU  LARIACEJE.  Personat/e  (part  of ),  Lin.  Scrophu- 
lari/e  and  Pedtculares,  Juss.  Scrophularine/e,  Brown.  Personat/e,  Be  Cand. 
Rhinanthoide/e  and  Personat/e,  P'ent.  Antirrhine.e,  Be  Cand.  and  Buby. 

(5078.)  GEN.  RULE.  Hypocorollous  exogense,  with  non-lactescent  herba- 
ceous, seldom  shrubby  stems,  opposite  leaves,  irregular  unsymmetrical  flowers, 
stamens  2-4,  didynamous,  germen  formed  of  two  incumbent  carpels,  fruit  2-celled, 
placentas  central  and  polyspermous,  and  the  seeds  albuminous. 

(5079.)  Exceptions.  The  leaves  are  sometimes  alternate,  as  in  Digitalis,  Maurandya,  &c. 
the  flowers  are  regular  and  symmetrical  in  Scoparia ; and  a fifth  stamen  is  occasionally  de- 
veloped, as  in  Pentstemon,  but  it  is  imperfect,  the  anther  being  absent. 

(5080.)  SCROPHULARlBsE . Scrophularine/e,  Lind.  Antirrhine/e, 
Be  Cand. 

GEN.  RULE.  Ib.  The  bracteae  being  simple,  the  stigma  2-lobed,  and  the 
radicle  hilose. 

(5081.)  RH1NANTHIDJE.  Rhinanthace/e,  Lind.  Melampyrace/e,  Rich. 

GEN.  RULE.  Ib.  Bracteee  crested,  stigma  obtuse,  embryo  inverted,  radicle 
abhilose. 

(5082.)  UTRICULARIACEJE.  Lysimachiis  Aff.,  Juss.  Lentibulari/e, 
R.  Brown.  Utriculin/e,  Link  and  Hoffmannseg. 

GEN.  RULE.  Hypocorollous  synpetalous  exogenic  (or  Primuloste),  with 
irregular  flowers,  two  fertile,  and  0 barren  stamens,  capsule  free,  1 -celled,  pla- 
centa central,  free,  and  polyspermous. 

(5083.)  06s.  Aquatic  herbs  with  variable  leaves  often  degenerate  and  root-like.  The  embryo 
is  sometimes  undivided,  and  has  been  considered  by  several  authorities  as  acotyledonous. 

(5084.)  MENTHACEjE.  Labiat/e,  Juss.  Verticillat*,  Lin.,  Ray. 

GEN.  RULE.  Hypocorollous  synpetalous  exogenae  (or  Primulosae),  with  ir- 
regular unsymmetrical  flowers,  stamina  2-4,  usually  didynamous,  ovarium  deeply 
4-lobed,  style  basal,  seeds  solitary  and  erect. 
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(5085.)  06s.  Stems  usually  herbaceous,  and  square,  leaves  opposite  and  exstipulate,  and 
the  inflorescence  in  verticillastri.  The  four  carpels  of  the  germen  sometimes  become  reduced 
in  number  in  the  fruit  by  abortion. 

(50S6.)  VERBENA  CE  A.  Vitices ,Juss. 

GEN.  RULE.  Hypocorollous  synpetalous  exogenas,  with  irregular  un- 
symmetrical  flowers,  corolla  sub- labiate,  stamens  didynamous,  disk  0,  germen  un- 
divided, style  terminal,  fruit  2-4-celled,  seeds  definite  and  wingless. 

(5087.)  VERBENIDJE.  Viticibos  Aff,,  Juss.  Pyrenacea,  Vent. 

GEN.  RULE.  Bracteae  solitary,  fruit  2-4-celled,  seed  ],  radicle  inferior. 

(5088.)  MYOP ORID/E.  Myoporina,  Brown. 

GEN.  RULE.  Ib.  The  flowers  being  ebracteate,  the  ovules  definite  and  pen- 
dulous, the  fruit  drupaceous  and  indehiscent,  the  seeds  albuminous,  and  the  radicle 
superior. 

(5089.)  Exception.  Albumen  often  spare,  and  sometimes  altogether  absent. 

(5090.)  SELAGIN ID/E.  Seeaginea,  Jim.,  Choisy,  &c.  Viticibus  Aff., 
Juss. 

GEN.  RULE.  Ib.  The  flowers  being  unibracteate,  ovarium  2-celled,  ovules 
definite  and  pendulous,  seeds  albuminous,  and  the  radicle  superior. 

(5091.)  Obs.  The  ovules  are  said  by  some  authorities  to  be  erect. 

(5092.)  BIGNONIACEAZ.  Personata  (part  of),  Lin.  and  Link.  Bigno- 
nia  (part  of  ),  Juss.  Bignoniacea,  Broivn. 

GEN.  RULE.  Hypocorollous  synpetalous  exogenae,  with  irregular  unsym- 
metrical  flowers,  a capsular  fruit,  and  compressed,  winged,  exalbuminous  seeds. 

(5093.)  Obs.  The  capsule  is  mostly  2-celled,  but  it  is  sometimes  spuriously  4-celled;  and  in 
Eccremocarpus  the  fruit  is  unilocular. 

(5094.)  ACANTHACEJE.  Personata  (part  of  ),  Lin.  Acanthi  (part  of ), 
Juss.  Acanthacea  and  Pedalinea,  Brown. 

GEN.  RULE.  Hypocorollous  synpetalous  exogenae,  with  bracteate,  irregular, 
unsymmetrical  flowers,  the  fruit  mostly  2-celled,  and  the  seeds  apterous  and  des- 
titute of  albumen. 

(5095.)  Exceptions.  The  fruit  is  sometimes  1-celled  ; and  in  the  Sesamidaj  frequently 
4-6-celled,  by  the  formation  of  spurious  dissepiments. 

(5096.)  SESAMlDAb.  Pedalinea,  Brown.  Sesamea,  De  Cand.,  Kunth , 
&c.  Martyneacea,  Link. 

GEN.  RULE.  Ib.  The  fruit  being  drupaceous,  dry,  and  woody,  1-celled, 
or  spuriously  4-6-celled,  the  placentae  ligneous  and  lobed,  the  seeds  in  general 
definite,  and  the  seed-coats  papery. 

(5097-)  Exception.  The  seeds  are  indefinite  in  Sesamum. 

(5098.)  CYRTANDRIDAk.  Cyrtandracea,  Jack.  Didymocarpea,  Don. 

GEN.  RULE.  Ib.  The  fruit  being  1-celled,  or  spuriously  bilocular,  the  pla- 
centae membranous  and  double,  and  the  seeds  indefinite  and  minute. 

(5099.)  Obs.  The  fruit  is  sometimes  capsular,  and  sometimes  baccate,  but  never  woody. 

(5100.)  ACANTHIDAZ.  Acanthi,  Juss.  Acanthacea,  Brown. 

GEN.  RULE.  Ib.  The  flowers  being  imbricate,  the  fruit  capsular  and  2- 
celled,  dehiscing  elastically,  and  the  dissepiments  hooked. 

(5101.)  Exceptions.  The  hooks  of  the  dissepiments  are  not  always  present,  and  in  Mendozia 
the  fruit  is  drupaceous  and  1-seeded. 

(5102.)  Obs.  Mendozia  is  further  remarkable  for  its  crumpled  chrysaloid  cotyledons, 
and  also  for  the  degeneration  of  its  calyx,  which  is  either  obsolete,  or  reduced  to  the  form  of 
an  obscure  ring,  its  place  being  supplied  by  bracte®;  a similar  degeneration  occurs  in  Clista 
and  Thunbergia  ; and  in  Acanthus  the  upper  lip  of  the  corolla  is  absent. 
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(5103.)  OROBANCH ACE/E.  Personata  (partof),  Lin.  Pedicularibus 
Aff.,  Juss.  Orobanchea,  Juss.,  Richard,  &c.  Orobanchina,  Link. 

GEN.  RULE.  Hypocorollous,  synpetalous,  parasitical  exogen®,  with  leafless, 
colourless,  scaly  stems,  irregular  unsymmetrical  flowers,  appendiculate  or  bearded 
anthers,  a 1 -celled  ovarium,  formed  of  two  accumbent  carpels,  with  lateral  placentae, 
sessile,  minute,  indefinite  seeds,  and  very  small  inverted  embryo,  lying  at  the  apex 
of  the  fleshy  albumen. 

(5104.)  GESN ERIACE/E.  Campanula:  et  Scrophularia  (part  of  ),  Juss. 
Gesneriea,  Rich,  and  Juss.  Gesneriacea,  Link.  Gesnerea,  Martins. 

GEN.  RULE.  Synpetalous  dichlamydeous  exogen®,  with  a free  or  adherent 
calyx,  corolla  more  or  less  irregular,  stamens  mostly  didynamous,  stigma  capitate, 
ovarium  1-celled,  formed  of  two  carpels,  the  placenta  projecting,  2-lobed, 
parietal  and  polyspermous ; the  seeds  minute,  indefinite,  and  pedicelled,  and  the 
embryo  erect,  and  in  the  axis  of  fleshy  albumen. 

(5105.)  Exceptions.  Two  stamens  only  are  developed  in  Sarmienta.  In  Gesneria,  Gloxinia, 
and  the  other  genera  included  in  the  subtype  Gesneridie,  the  calyx  is  adherent  to  the  germen . 

(5106.)  BESLERIDAZ.  Besleriea,  Bartl. 

GEN.  RULE.  Ib.  The  ovarium  superior,  and  the  calyx  free. 

(5107.)  Exceptions.  Ovarium  inferior  or  half  inferior,  and  the  calyx  adherent  to  the 
germen. 

(5108.)  GESNERIDJE. 

GEN.  RULE.  Ib.  The  ovarium  inferior  or  half  inferior,  and  the  calyx 
adherent  to  the  germen. 

ericosa:. 

(5109.)  CLASS  IX.,  Juss.  Peric.orollous  Dicotyledons,  Rich. 

GEN.  RULE.  Angiospermous  dichlamydeous  exogenas,  or  dicotyledons  with 
synpetalous  perigynous  coroll®. 

(5110.)  Exceptions.  The  corolla  is  epigynous  in  Vacciniacea; ; and  sometimes  both 
corolla  and  stamens  are  hypogynous,  as  in  Ebenacese  and  Sapotacea. 

STYRACINA2. 

(5111.)  GEN.  RULE.  Angiospermous  exogenous  trees  or  shrubs,  with 
simple  alternate  exstipulate  leaves,  dichlamydeous,  synpetalous,  regular  flowers, 
perigynous  or  hypogynous  coroll®,  indehiscent  fruit,  with  central  placent®,  and 
solitary  or  definite  seeds,  with  hilose  radicles. 

(5112.)  Exceptions.  The  corolla  sometimes  hypogynous,  as  Ebenacea  and  Sapotacets. 

(5113.)  EBENACEAZ.  Guajacana,  Juss.  Ebenacea,  Juss.,  Vent., 
Brown,  &c.  Ebenacea:  Diospyrea,  De  Cand.  and  Duby. 

GEN.  RULE.  Angiospermous,  sjTipetalous,  dichlamydeous  exogen®,  with  arbo- 
rescent stems,  alternate  leaves,  non-lactescent  juices,  regular  separated  flowers,  a 
free  superior,  several- celled  ovarium,  definite  pendulous  ovules,  central  placenta, 
and  albuminous  seeds. 

(5114.)  Exception.  The  flowers  are  sometimes  united. 

(5115.)  SAI’OT ACE JE.  Sai-ota,  Juss.  Sapotea,  Brown. 

GEN.  RULE.  Angiospermous,  dichlamydeous,  synpetalous  exogen®,  with 
arborescent  stems,  alternate  leaves,  and  mostly  lactescent  juices.  The  flowers 
are  regular  and  united ; the  corolla  hypogynous  and  imbricate  in  ®stivation,  the 
germen  free  and  several-celled,  the  ovules  solitary  and  erect,  and  the  seed-coats 
osseous,  with  a large  scar. 

(5110.)  Exception.  The  sap  is  not  always  milky. 

(5117.)  BELVJSIACEJE.  Belvisiea,  Brown. 

GEN.  RULE.  Angiospermous,  dichlamydeous,  synpetalous  exogen®,  with 
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arborescent  stems,  simple,  alternate,  exstipulate  leaves,  regular  united  flowers, 
corolla  plicate  in  aestivation  and  perigynous,  germen  inferior,  and  fruit  baccate 
and  many-seeded. 

(5118.)  Obs.  The  corolla  is  sometimes  single  and  sometimes  double,  undivided  or  many- 
lobed,  and  deciduous  ; the  calyx  is  persistent. 

(5119.)  STYRACE/E.  Bicornes,  (3.  (part  of),  Lin.  Guajacana:  (part 
of),  Juss.  Styhacina;  vel  Styraceje,  Rich.  Ebenaceae  (part  of),  De  Cand. 
and  Dub.  Symploceae,  Juss.  Symplocinea:  and  Halesiacea,  Don. 

GEN.  RULE.  Pericorollous  dicotyledons,  with  regular  flowers,  the  petals 
imbricate  in  aestivation,  the  anthers  innate  and  introrse,  the  germen  inferior  and 
several-celled  ; the  ovules  in  pairs,  ascending  and  descending,  and  the  seeds  mostly 
solitary  and  albuminous. 

(5120.)  Obs.  The  affinities  of  these  plants  are  very  questionable,  and  the  systematic  arrange- 
ment not  satisfactorily  determined. 


ERIC  IN JE. 

(5121.)  GEN.  RULE.  Angiospermous,  dichlamydeous,  synpetalous  exogenae, 
with  the  flowers  mostly  regular  and  united,  the  calyx  free  or  adnate,  the  corolla 
in  general  imbricate  in  aestivation,  the  stamens  alternate  with  the  petals,  and  equal 
to  them  in  number,  or  twice  as  many,  the  anthers  commonly  2-celled,  and  distinct 
at  base  or  apex,  the  ovary  4-5  celled,  and  the  placenta  central  and  polyspermous. 

(5122.)  Exceptions.  The  corolla  is  sometimes  irregular,  as  in  Azalea,  Rhododendron,  (Ve- 
in Ledum  the  petals  are  scarcely  coherent  ; and  the  germen  in  Monotocca  is  but  1-celied. 

(5123.)  EP ACRID  ACE/E.  Ericea  (partof),  Juss.  Epacride.e,  Brown,  <fcc. 

GEN.  RULE.  Synpetalous,  dichlamydeous,  angiospermous  exogenas,  with  im- 
bricated bracteee,  the  calyx  free,  the  corolla  imbricate  (rarely  valvate)  in  aestiva- 
tion; the  anthers  dry,  1 -celled  and  without  appendages,  a superior  several-celled 
ovarium,  and  many  seeds. 

(5124.)  Exceptions.  The  seeds  are  sometimes  definite  and  sometimes  indefinite,  and  in 
Monotocca  the  fruit  is  1-celled : the  corolla  is  occasionally  valvate  in  aestivation. 

(5125.)  ERICACEAE.  Bicornes,  Lin.  Eric;e,  Juss.  Ericea,  Brown, 
Ericinea,  Desv.  Rhodoracea  and  Ericaceae,  De  Cand. 

GEN.  RULE.  Synpetalous,  dichlamydeous,  angiospermous  exogenas,  with  re- 
gular or  irregular  flowers,  2-celled  dry  appendiculate  anthers,  a superior  ovary, 
many-celled  and  many-ieeded,  the  albumen  fleshy,  and  the  embryo  axile. 

(5126.)  Exceptions.  In  Ledum  the  corolla  is  scarcely  synpetalous,  and  in  Azalea  and  other 
of  the  Rhudorece  it  is  irregular. 

(5127.)  ER1C1DJE.  Erice«,  Auct.  The  Pyrolid*,  excepted.  Erice.*, 
Lind. 

GEN.  RULE.  Ib.  The  stems  being  ligneous,  the  style  straight,  and  the  seeds 
apterous. 

(5128.)  Exceptions.  The  seeds  are  occasionally  but  very  rarely  winged,  as  in  a species  of 
Erica  mentioned  by  Dr.  Brown.  The  anthers  are  sometimes  without  appendages. 

(5129.)  PYROLIDJE.  Monotropea,  Nutt.  Pyroleje,  Pyrolaceje,  Lind. 

GEN.  RULE.  Ib.  The  stem  being  herbaceous,  the  seeds  winged,  and  the 
testa  loose  and  reticulate. 

(5130.)  Exceptions.  In  three  species  of  Pyrola,  viz.  P.  uniflora,  secunda,  and  minor,  the 
style  is  erect,  not  declinate  ; in  one  other  species,  Pt/rola  secunda,  the  stem  is  rather  woody ; 
and  in  P.  aphylla  the  leaves  are  absent,  their  place  being  supplied  by  scales. 

(5131.)  FACCIN I ACE  A3.  Bicornes  (part  of),  Lin.  Erica  (part  of), 
Juss.  Vaccinie.e,  De  Cand.  <fcc. 

GEN.  RULE.  Synpetalous,  dichlamydeous,  angiospermous  exogenas,  with  a 
regular  epigynous  corolla,  imbricate  in  aestivation,  2-celled  appendiculate  anthers, 
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an  inferior  4-5-celled  ovarium,  becoming  a baccate  fruit ; seeds  small  and  numer 
ous,  and  the  embryo  straight,  and  in  the  axis  of  fleshy  albumen. 

(5132.)  Obs.  The  epigynous  corolla  would  associate  these  plants  with  the  Asterosee,  were  it 
not  lor  their  close  affinity  in  all  other  particulars  with  the  Ericaceae. 

CAMP  A N TJLINjE. 

(5133.)  GEN.  RULE.  Angiospermous,  dichlamydeous,  synpetalous  exogenae, 
with  imperfectly  nodose  stems,  and  simple  exstipulate  leaves;  the  calyx  in  general 
adnate  to  the  germen,  corolliferous  and  staminiferous  ; the  stamens  alternate  with 
the  petals,  and  equal  to  them  in  number  or  fewer,  and  the  placenta  central  and 
polyspermous. 

(5134.)  Exceptions.  In  the  LobelidtB  the  petals  are  sometimes  discrete;  in  Goodenovidtz 
the  calyx  is  inferior,  while  the  corolla  is  superior. 

(5135.)  CAMPANULACEjE.  Campanace*  (part  of),  Lin.  Campanu- 
laceie,  .fuss.  Brown,  &c. 

GEN.  RULE.  Pericorollous,  angiospermous  dicotyledons,  for  the  most  part 
lactescent,  with  exstipulate  simple  alternate  (rarely  opposite)  leaves,  corolla  val- 
vate  in  aestivation,  stamens  not  gynandrous,  style  pilose  or  fringed,  but  not 
indusiate,  ovary  inferior  and  many-seeded. 

(5136.)  Exceptions.  The  leaves  are  sometimes  opposite  in  Campanulidee,  and  the  petals 
discrete  or  separable  in  Lobelidai. 

(5137.)  LOBELIDJE.  Campanaceje  et  Campanulace*  (part  of),  Lin., 

Juss.,  Brown,  &c.  Lobeliaceie,  Lind. 

GEN.  RULE.  lb.  The  corolla  being  irregular,  the  anthers  syngenesious,  and 
the  pollen  oval. 

(5138.)  Exception.  The  petals  are  sometimes  discrete. 

(5139.)  Obs.  The  flowers  are  usually  united,  but  one  species  of  Lobelia  is  dioecious. 

(5140.)  CAMPANULIDAE.  Caripanacea:  et  Campanulace.e  (part  of), 
Lin.,  Juss.,  Brown,  &c.  Campanule.e,  Alph.,  Del.  Cam  pan  el  ace  a:,  Lind. 

GEN.  RULE.  Ib.  The  corolla  being  regular,  the  anthers  discrete,  the  pollen 
round. 

(5141.)  Exceptions.  Leaves  sometimes  (but  rarely)  opposite,  and  occasionally  deeply  cleft. 
Ovary  sometimes  half  superior 

(5142.)  STYLIDIACE/E.  Stylideje,  Brown. 

GEN.  RULE.  Pericorollous,  synpetalous,  angiospermous  exogenae,  with  the 
corolla  imbricate  in  aestivation ; the  flowers  gynandrous  and  the  seeds  indefinite, 
with  a fleshy  suboleose  albumen. 

(5143.)  Obs.  The  corolla  is  usually  irregular,  but  occasionally  its  lobes  are  found  regular. 

(5144.)  GOODENIACEJE.  Campanulace/e  (part  of),  Juss.  Goodeno- 
vie.t.,  Brown. 

GEN.  RULE.  Pericorollous,  synpetalous,  angiospermous  dicotyledons,  non-Iae- 
tescent,  with  an  irregular  or  subregular  corolla,  induplicate  in  aestivation,  and  the 
stigma  indusiate. 

(5145.)  Exceptions.  In  the  Goodenovidw  the  calyx  is  sometimes  inferior,  the  corolla  being 
superior  ; in  the  Brunonidce  the  flower  is  altogether  inferior,  and  the  germen  superior,  yet  the 
fruit  is  invested  by  the  indurated  tube  of  the  calyx;  while  in  the  Scacolidw  the  normal 
condition  of  the  suborder  prevails,  the  germen  being  inferior  and  the  flower  superior.  These 
gradations  of  structure  are  peculiarly  interesting  and  instructive. 

(5146.)  GOODENOFIDJE.  Goodenovie*,  Brown,  <fec. 

GEN.  RULE.  Ib.  The  fruit  capsular,  2-4-celled,  and  (he  seeds  indefinite  and 
albuminous. 

(5147.)  Exceptions.  The  petals  are  sometimes  separable  from  each  other. 

(5118.)  SC'JEVO LIU/E.  Goodenovjea:  et  Sc.kvoleje,  Brown.  St.fcvot.Lv , 
Lind. 
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GEN.  RULE.  Ib.  The  fruit  indehiscent,  drupaceous  or  nutlike,  1-4-celIed, 
seeds  1-2,  with  fleshy  albumen.  (4288.) 

(5150.)  Exceptions.  One  species  of  Sc&vola,  a native  of  Molucca,  has  opposite  leaves. 

(5151.)  BRUNONIDJE.  Goodenoviea  (part  of ),  Brown.  Brunoniace/e 
Lind. 

GEN.  RULE.  Ib.  The  inflorescence  capitate,  the  corolla  nearly  regular,  the 
germen  superior,  the  fruit  a membranous  utricle,  included  within  the  indurated 
tube  of  the  calyx,  aud  the  seed  solitary  and  exalbumiuous.  (4287.) 

(5152.)  ASTEROSJE. 

Composite  et C.  Affines,  Ray.  Composite  Aggregate,  &c.  (part  of),  Lin. 
Classes  X.  and  XL,  .fuss.  Synanthere.e  et  Corisantherea,  Rich.  Com- 
posita  et  (part  of)  Aggregate,  Bartl. 

GEN.  RULE.  Epicorollous  syringales,  or  dichlamydeous,  synpetalous,  angio- 
spermous  dicotyledons,  with  an  epigynous  corolla.  (4109.) 

(5153.)  Exception.  In  some  of  the  Dipsacece  the  germen  is  scarcely  inferior;  at  least,  the 
calyx  is  only  in  part  adherent  to  the  ovarium.  [4198.] 

(5154.)  AST  ERIN JE. 

Composite,  Ray  and  Lin.  Class  X.,  Juss.  Composite,  Bartl.  Synan- 
there.e, Rich. 

GEN.  RULE.  Epicorollous,  synpetalous,  angiospermous  dicotyledons,  with  a 
capitate  inflorescence,  the  corolla  valvate  in  aestivation,  and  the  stamens  more  or 
less  united  ; in  general,  strictly  syngenesious.  (4202.) 

(5155.)  Exceptions.  In  Xanthium,  Franziem,  and  Kuhnia,  the  anthers  are  discrete;  and 
in  imperfect  florets  they  are  often  not  coherent. 

(5156.)  ASTERJANJE. 

Composite,  Ray,  Lin.,  <fcc.  Synanthere.e,  Rich.,  Cassini,  &c. 

GEN.  RULE.  Epicorollous,  synpetalous,  angiospermous  dicotyledons,  with  a 
capitate  inflorescence,  the  corolla  valvate  in  aestivation,  and  the  anthers  strictly 
connate,  seeds  erect,  and  albumen  none,  or  very  spare.  (4208.) 

Exceptions.  Vide  (5155.) 

(5157.)  C1CHORACEJE.  Composite  Lactescentes  or  Planipetala,  Ray. 
Semiflosculos*,  Lin.  and  Tourn.  Cichoracea,  Juss.,  &c.  Lactucea,  Rich., 
Bart.,  &c. 

GEN.  RULE.  Ib.  Flowers  united,  all  ligulate  or  unilabiate,  both  in  ray  and 
disk,  sap  mostly  lactescent.  (4221.) 

(5158.)  MUTISIACEfE.  Labiatiflora,  De  Cand.  Mutisiea,  Bartl. 

GEN.  RULE.  Ib.  The  flowers  being  bilabiate,  the  receptacle  naked,  and  the 
alternate  leaves  sometimes  cirrhiferous.  (4226-65.) 

(5159.)  CYNARACE2E.  Composite  Capitate.  Ray  and  Lin.  Floscu- 
losa,  Tourn.  Cynarocephala,  Juss.  Carduacea,  Rich. 

GEN.  RULE.  Ib.  Florets  all  tubular  both  in  ray  and  disk,  receptacle  chaffy, 
often  fleshy,  style  nodose  and  hairy,  leaves  often  prickly. 

(5160.)  ASTERACEM.  Corymbifera  et  Discoidea,  Ray.  Radiata, 
Tourn.  Discoidea,  Oppositi folia  et  Nucamentacea,  Lin.  Corymbifera, 
Juss. 

GEN.  RULE.  Florets  tubular  on  the  disk,  mostly  ligulate  in  the  ray,  recep- 
tacle not  fleshy,  style  not  tumid.  (4219.) 

(5161.)  Exceptions.  In  Xanthium,  Franziem,  &c.  the  anthers  are  not  syngenesious. 

(5162.)  06s.  The  ligulate  florets  of  the  ray  become  in  many  cases  few  in  number,  and  a gradual 
depauperation  may  be  observed,  until  at  last  they  are  altogether  abortive.  This  is  remark- 
ably the  case  in  the  genus  Senecio,  most  of  the  species  of  which  have  a well  developed  ray, 
while  in  & sylvaticus  it  is  revolute  and  obscure,  and  in  S.  vulgaris  obsolete.  The  ray  is  also 
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wanting  in  others,  as  in  Tanacetum , Artemisia , Eupatorium , Conyza , Gnaphalium , Chrysocoma 
Xanthium , &c. 

The  leaves,  which  in  this  order  are  usually  alternate,  are  opposite  in  the  group,  hence 
called  by  Linneus  Composite  Oppositifolice  ; Bidens,  Coreopsis , Helianthus , Rudbeckia , and 
Taget.es , may  be  mentioned  as  examples. 

(5163.)  CAL  YCERIANJE. 

GEN.  RULE.  Epicorollous,  sympetalous,  angiospermous  dicotyledons,  with  a 
capitate  inflorescence,  the  corolla  valvate  in  aestivation,  the  stamens  semi-connate 
or  subsyngenesious,  and  the  seed  pendulous,  with  a fleshy  albumen.  (4207.) 

(5164.)  Obs.  The  filaments  are  connected ; hence  these  plants  are  monadelphous  as  well  as 
synantherous. 

(5165.)  CALYC ERACEJE.  Booptde.e,  Cassini.  Calycere®,  Broivn. 
GEN.  RULE.  The  characters  of  this  single  type  are  the  same  with  those  of 
the  subsection.  (4210.) 

FA  LERI  NAS. 

(5166.)  Corymbtferis  Affines  et  Sequentes,  Ray.  Aggregate;  (part  of  )> 
Lin.  and  Bart'l.  Class  XI.,  Jnss.  Corisant here®,  Rich. 

GEN.  RULE.  Epicorollous  synpetalous  exogenas,  with  a staminiferous  corolla, 
imbricate  in  aestivation,  the  filaments  and  anthers  discrete,  the  ovarium  inferior, 
1-3-celled,  seed  solitary  and  pendulous,  and  the  radicle  superior.  (4186.) 

(5167.)  Exceptions.  Vide  (5069.) 

(5168.)  BIPSACEAE.  Dipsace®  (part  of ),  Jnss.,  &c. 

GEN.  RULE.  Epicorollous  dicotyledons,  with  a capitate  inflorescence,  corolla 
imbricate  in  aestivation,  the  stamens  induplicate,  the  ovarium  inferior,  1 -celled, 
with  a solitary  pendulous  seed,  the  embryo  being  in  the  axis  of  fleshy  albumen. 
(4191.) 

(5169.)  Exceptions.  In  some  species  of  Scabiota  the  calyx  is  only  in  part  adherent  to  the 
germen. 

(5170.)  VALERI  AN ACEAE.  Dipsace®  (partoQ,  Juss.,  Valeriana;,  Be  C. 
GEN.  RULE.  Epicorollous  synpetalous  dicotyledons,  with  a cymose  or  corym- 
biform  inflorescence,  the  germen  inferior,  3-celled,  fruit  1-celled,  seed  solitary, 
pendulous  and  exalbuminous.  (4187.) 

(5171.)  R UBIACINJE. 

STELLATJE,  Ray.  Stkllat®  (part  of),  Lin.  Rubiace®  et  Caprifolia, 
Juss.',  <fcc. 

GEN.  RULE.  Epicorollous  synpetalous  exogenic  or  dicotyledons,  with 
nodoso-articulated  stems,  opposite  or  verticillate  leaves,  stamens  discrete  and 
alternate  with  the  lobes  of  the  corolla,  carpels  2-3-connate,  ovules  1 or  many, 
with  the  radicle  mostly  next  the  hilum.  (4114.) 

(5172.)  RUBIACEj E.  Rubiace®  (part  of),  Juss.  and  I)c  Cand.  Stel- 
late, Lind.  Galie®,  Turp. 

GEN.  RULE.  Epicorollous  synpetalous  exogenic,  with  angular  nodoso-art:- 
culated  stems,  verticillate  exstipulate  leaves,  an  inferior  didymous  ovarium,  and 
solitary  erect  seeds,  with  horny  albumen.  (4178.) 

(5173.)  Obs.  Two  opposite  leaves  only  at  each  node  bear  buds;  hence  the  intermediate  ones 
are  probably  stipules,  although  undistinguishable  in  form  from  the  true  leaves. 

(5174.)  CINCH  ON  ACE  A.  Rubiaceie  (part  of),  Juss.,  Be  Cand.,  Ac. 
Cinchonace®,  Lind. 

GEN.  RULE.  Epicorollous  synpetalous  exogense,  with  nodoso-articulated 
stems,  opposite  entire  leaves,  and  interpetiolar  stipules,  ovarium  mostly  2-celled, 
seeds  delinite  or  indefinite,  and  the  albumen  fleshy  or  corneous.  (4125.) 

(5175.)  Exceptions.  The  ovary  is  sometimes  multilocular,  and  in  Pnmaj-  and  Opercularia 
it  is  but  1-celled  and  1-sceded.  The  small  group  Opercularidw  is  further  remarkable  for  the 
number  of  the  stamens  being  unequal  to  the  petals. 
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Obs.  For  subtypes  and  districts,  vide  (§  4128.) 

(5176.)  CAPRI  FO  LI ACEM.  DumoSvE/3.  Lin.  Caprifolia , .Lius.  Ca- 
prifoliace/e,  Dc  Cand.,  &c. 

GEN.  RULE.  Epicorollous  synpetalous  dicotyledons,  with  opposite  exstipu- 
late  or  substipulute  leaves,  the  gerraen  formed  of  2-4-connate  carpels,  the  seeds 
pendulous,  the  albumen  fleshy,  and  the  embryo. straight.  (41 15.) 

(5177.)  LONICERID/E.  Lonicere.k,  A.  Rich.  Caprifolie.e,  Dc  Catul. 
and  Duby. 

GEN.  RULE.  Ib.  Corolla  mostly  irregular,  style  filiform,  leaves  entire, 
stipules  none.  (4119.) 

(5178.)  SAMBUC1DJE.  Sambucine k.,  A.  Rich. 

GEN.  RULE.  lb.  Corolla  regular,  stigmata  3 and  sessile,  and  the  leaves  ser- 
rate and  substipulate.  (4118.) 


ROSALES. 

(5179.)  Dicotyledones  Polypetal,®,  Juss.  Epipetal/e,  Hypopetal®  et 
Peri  pet  alj!,  Rich.  Th  a lam  i floras  and  part  of  Calyciflor®,  De  Cand. 

GEN.  RULE.  Apopetalous,  dichlamydeous,  angiospermous  exogenae  or 
dicotyledons,  with  seed-vessels,  a double  floral  envelope,  and  discrete  petals.  ( 1 899. ) 

(5180.)  Exceptions.  The  corolla  is  occasionally  abortive,  and  sometimes  the  petals  are 
more  or  less  coherent. 

(5181.)  RH/EADOSJE. 

CLASS  XIII.,  Juss.  H ypopetaljj,  Rich.  Thalamiflor k,  De  Cand. 

GEN.  RULE.  Thalamiflorous  or  hypogynous,  apopetalous,  dichlamydeous 
exogenae  or  dicotyledons,  with  the  seeds'  in  proper  seed-vessels,  a double  floral 
envelope,  discrete  petals,  and  hypogynous  stamens  and  corolla.  (3472.) 

(5182.)  Exceptions.  In  Leeacete  the  corolla  is  synpetalous,  and  in  a few  other  instances 
the  petals  are  more  or  less  coherent  or  absent. 

(5183.)  Obs.  The  sepals  as  well  as  the  petals  are  commonly  discrete,  and  the  torus,  when 
present,  is  not  adherent  either  to  the  ovaries  or  the  calyx. 

(5184.)  V1TINM. 

Vites  et  Meli/e,  Juss.  Ampelide®,  Bartl. 

GEN.  RULE.  Thalamiflorous  angiospermous  dicotyledons,  with  the  petals 
discrete,  broad  at  the  base,  and  valvate  in  aestivation,  the  stamens  definite,  and 
often  monadelphous,  germen  undivided,  2 or  more-ceiled,  style  single,  and  placentae 
central.  (3477.) 

(5185.)  Exception.  In  Leeacete  the  petals  are  coherent. 

(5186.)  LEEACETE.  Vites  (part  of),  Juss.  Ampelide/e  (part  of),  De 
Cand. 

GEN.  RULE.  Thalamiflorous  angiospermous  dicotyledons,  with  connate 
petals,  valvate  in  aestivation,  the  stamens  equal  in  number  to  the  lobes  of  the 
corolla  and  alternate  with  them,  and  olten  monadelphous,  I he  germen  undivided, 
3-6-celled,  the  cells  1-ovuled,  the  albumen  lobed,  the  embryo  bowed,  and  the 
branches  nodoso-articulate,  but  destitute  of  tendrils.  (3480.) 

(5187.)  V1TEACEJE.  IIederace/e  (part  of),  Lin.  Vites  (part  of),  Juss. 
Sarmentace®  (part  of),  Vent.  Vi.nifer/e,  Juss.  Ampelide/e,  Kunth. 

GEN.  RULE.  Thalamiflorous  angiospermous  dicotyledons,  with  discrete 
petals,  broad  at  the  base,  and  valvate  in  aestivation,  stamens  equal  in  number  and 
opposite  to  them,  the  germen  entire,  2-celled,  the  ovules  2 and  collateral,  the 
albumen  hard,  and  the  embryo  erect.  The  stems  are  nodoso-articulate,  and  often 
cirrhose. 
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(5188.)  MELIACELE.  Melia.,  Jus  a.  Meliacea:,  Be  Cantl.,  &c. 

GEN.  RULE.  Apopetalous,  thalamiflorous,  angiospermous  exogena?,  with  the 
stamens  double  the  petals  in  number  (rarely  equal),  and  often  monadelpbous,  the 
ovarium  undivided,  of  several  cells,  and  the  ovules  definite  and  pendulous.  The 
stems  non-scandent  and  excirrliose.  (3503.) 

(5189.)  Exceptions.  The  filaments  are  occasionally  free,  and  the  stamens  sometimes  equal 
to  the  petals  in  number,  or  more  than  twice  as  many. 

(5190.)  HUMIRIDJE.  Humiriacea:,  Ad.  deJuss. 

GEN.  RULE.  Ib.  The  sepals  having  an  imbricate,  and  the  corolla  a quincun- 
cival  aestivation,  the  stamina  numerous,  simply  monadelphous,  the  connectivum 
dilated,  the  carpels  5 and  connate,  the  axis  of  the  fruit  woody,  the  seeds  definite 
and  pendulous,  and  the  leaves  coriaceous  and  dotless.  (3500.) 

(5191.)  MEL1DJE.  Meliea,  Juss.  and  Be  Cand.  Meliace Lind. 

GEN.  RULE.  Ib.  The  sepals  being  imbricate  and  the  petals  valvate  in  aesti- 
vation, the  filaments  definite,  connate,  forming  an  antheriferous  tube,  the  conuec- 
tivum  undilated,  the  fruit  plurilocular,  and  the  seeds  exalbuminous  and  wingless. 
(3301.) 

(5192.)  ME  LIE /E.  Ib.  Cotyledons  flat  and  foliaceous,  and  the  leaves  mostly 
simple. 

(5193.)  TRICHILIE/E.  Ib.  Cotyledons,  very  thick,  and  the  leaves  pinnate  or 
trifoliate,  rarely  simple. 

(5194.)  CEVRELIDJE.  Melia  (part  of),  Juss.  Meliace.®,  Cedrelea, 
Be  Cand.  Cedrelea,  Brown,  &c. 

GEN.  RULE.  Ib.  The  sepals  and  petals  being  imbricate  in  aestivation,  the 
stamens  definite,  and  mostly  connate,  the  ovary  several-celled,  and  the  seeds  inde- 
finite, sub-  or  ex-albuminous,  and  winged.  (3502.) 

(5195.)  FL1NBERSIE/E.  Ib.  The  leaves  being  pellucido-punctate. 

(5196.)  CEDRELE.E.  Ib.  The  leaves  being  dotless. 

(5197.)  CISTINJE. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  hypogynous 
stamens  and  corolla,  the  germen  symmetrical,  the  carpels  connate,  the  placenta 
parietal  or  subparietal  (rarely  central),  the  sepals  imbricate  in  aestivation,  and  the 
leaves  with  or  without  pellucid  dots.  (3524.) 

(5198.)  Exceptions.  In  Maregraviacete  the  petals  are  sometimes  connate. 

(5199.)  H YPERICIANJE. 

Hyperica  et  Guttifera,,  Juss.  Guttifera,  Bartl. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  hypogynous 
stamens,  the  sepals  imbricate,  and  the  petals  mostly  contorted  in  aestivation,  the 
placentae  sub-central  and  many-ovuled,  the  seeds  exavillate,  the  embryo  straight, 
and  the  cotyledons  entire.  (3625.) 

(5200.)  GAR  CIN I A C EM.  Guttifera:,  Juss.  Garciniea,  Bartl. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  hypogynous 
indefinite  unequal  stamens  and  adnate  linear  anthers;  the  sepals  irregular,  per- 
sistent, and  imbricate  in  aestivation,  the  germen  formed  of  several  connate  carpels, 
having  a central  or  subcentral  placenta,  the  styles  usually  connate  and  short,  and 
the  seeds  apterous,  the  peduncles  articulated,  the  leaves  simple,  exstipulate,  coria- 
ceous (mostly  opposite),  and  the  juices  often  resiniferous.  (3528.) 

(5201.)  Exceptions.  In  the  Calophyllidte  the  germen  is  l-celled,  and  in]Calophptlum  the 
petals  are  opposite  the  sepals.  In  Huvetia  of  the  ClusidcB  the  anthers  are  immersed  in  a fleshy 
disk. 

(5202.)  Note.  For  characters  of  subtypes  vide  (§  3531-2-3-4.) 
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(5203.  HYPERICACEJE.  Hyperica,  Juss.  Hypericin je,  De  Cand. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  hypogynous 
indefinite  stamens,  the  filaments  connate,  mostly  polyadelphous,  and  the  anthers 
versatile ; the  styles  filiform,  rarely  connate,  the  germen  formed  of  several  con- 
nate carpels,  with  central  or  subcentral  placentae,  and  the  seeds  in  general 
indefinite;  the  sepals  are  mostly  unequal  and  imbricate  in  testivation,  the  leaves 
opposite  and  pellucido-punctate,  and  the  juices  resinous.  (3548.) 

(5204.)  Exceptions.  Some  species  of  Vismia  are  said  to  have  solitary  seeds;  the  stamens, 
which  are  usually  indefinite  and  polyadelphous,  are  definite  (10),  and  monadelphous  in 
Laneritia . 

(5205.)  Note.  For  the  characters  of  the  subtypes,  vide  (§  3551-2-3.) 

(5206.)  FRA NKENIA CEJE.  Augt.  St.  Hilaire,  De  Cand.  tfec. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  hypogynous 
definite  stamens,  anthers  roundish,  versatile,  and  dehiscent  by  pores,  the  germen 
formed  of  several  carpels,  the  capsule  1 -celled,  with  parietal  placenta:,  and  a sep- 
ticidal  dehiscence  ; the  juices  are  non-resinous. 

(5207-)  Exceptions.  In  some  Luxemburgiee  the  stamens  are  indefinite. 

(5208.)  FRANKENIDAZ.  Frankeniacea:,  Don. 

GEN.  RULE.  Ib.  The  calyx  being  synsepalous  and  tubular,  the  petals  with 
claws  the  length  of  the  sepals,  and  the  stamens  six. 

(5209.)  SAUVAGESIDAZ.  Sauvagea:.  Part  of  Frankeniacea,  Don.  Part 
of  Violariea,  De  Cand. 

GEN.  RULE.  Ib.  The  sepals  and  petals  being  exunguiculate  and  spreading, 
the  flowers  usually  furnished  with  an  urceolus  or  nectary,  and  the  stamens  5 or  7, 
or,  as  in  some  species  of  Luxemburgia,  indefinite. 

(5210.)  C1STIANM. 

Cisti,  Juss.  Cl st i florae,  Bartl. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  hypogynous 
stamens,  a symmetrical  free  germen,  the  placenta:  parietal,  and  the  seeds  mostly 
arillate  or  appendiculate,  the  embryo  variable,  and  the  cotyledons  foliaceous.  (3526.) 

(5211.)  Exceptions.  In  the  Marcgravidae  the  petals  are  coherent  and  calyptriform ; the 
corolla  is  wanting  in  the  Flacourtidte , and  in  the  Bixacece  the  flowers  are  often  apetalous. 

(5212.)  VIOLACEJE.  Pentapetala  Irregulares,  Ray.  Campanaceae, 
(part  of),  Lin.  Cistis  Aff,  Juss,  Ionidia,  Vent.  Violacea,  Juss.  Violea, 
Brown.  Violariea:,  De  Cand. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  the  sepals 
imbricate,  and  the  petals  obliquely'  convolute  in  aestivation.  The  stamens  equal 
the  petals  in  number  (5).  The  filaments  elongated  beyond  the  anthers,  style  1 
and  undivided ; ovarium  1-celled,  with  narrow  parietal  placenta,  and  a loculicidal 
dehiscence,  fhe  seeds  albuminous,  the  embryo  erect,  and  the  leaves  furnished 
with  stipules.  (3566-7.) 

(5213)  Exceptions.  (Vide  5216.) 

(5214.)  VlOLJDJE.  Violc/e,  De  Cand.  Violea,  Bartl. 

GEN.  RULE.  Ib.  The  sepals  irregular  and  the  petals  unequal,  filaments 
free  and  dilated.  (3569.) 

(5215.)  ALSODIDAZ.  Ib.  1 he  flowers  regular,  stamens  usually  connected 
at  the  base,  or  adhering  to  the  inside  of  a cup-shaped  nectary.  (3570.) 

(5216.)  Exceptions.  In  Pentaloba  the  fruit  is  5-lobed,  the  style  however  is  single.  In 
Hymenanthera,  sometimes  referred  to  this  group,  the  fruit  is  2-cellcd;  and  in  Piparca  it  is 
1-3-cellecl. 
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(5217.)  DROSERACEM.  Gruinales  (part  of ),  Lin.  Capfarid.  Aff., 
Juss.  Drosereac,  Salisb.  Droseraceje,  De  Cand.  <fcc. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  bypo- 
gynous  stamens,  the  carpels  concrete,  but  the  styles  distinct  or  nearly  so ; the 
placentae  parietal  and  narrow,  and  the  embryo  erect.  The  leaves  furnished  with 
ciliate  stipules,  and,  like  the  peduncles,  circinnate  in  vernation.  (3574-5.) 

(5218.)  Exception.  In  Dionata  the  vernation  is  not  circinnate. 

(5219.)  CISTACE7E.  PentapetalejE,  Vasculiferie  (part  of),  Ray 
Cisti,  Juss.  Cistoideie,  Vent.  Cistineie,  De  Cand.  &c. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  indefinite 
hypogynous  stamens,  calyx  pentasepalous,  and  with  the  corolla  contorted  in 
aestivation  ; a superior  1-celled  or  spuriously  many-celled  ovarium  ; narrow  parietal 
placentas,  indefinite  seeds,  naked  seed-coats,  and  a curved  or  spiral  inverted 
embryo.  The  leaves  are  impunctate.  (3578-9.) 

(5220.)  BIXACE7E.  Bixineie,  Kunth,  De  Cand.  &c. 

GEN.  RULE.  A-  or  apo-petalous  angiospermous  dicotyledons,  with  indefinite 
hypogynous  stamens,  the  sepals  4-7,  imbricate  in  aestivation.  The  ovary  superior, 
1-celled,  with  narrow  parietal  placentae;  the  seeds  arillate  or  included  in  pulp, 
and  the  embryo  erect.  The  leaves  are  usually  pellucido-punctate  or  glabrous. 

( 358 1 -2. ) 

(5221.)  Exceptions.  The  flowers  in  half  the  genera  of  this  small  type  are  apetalous, 
and  the  leaves  are  sometimes  impunctate. 

(5222.)  FLACOU RTIACE/E.  Flacourtiane*,  Rich.  De  Cand.,  &c. 

GEN.  RULE.  A-  or  apo-petalous  dicotyledons,  with  hypogynous  stamens, 
a superior  1-celled  ovarium,  with  branched  parietal  placentas,  seeds  few,  and  the 
embryo  straight.  (3585-6.) 

(5223.)  Exception.  To  the  general  rule  of  the  §,  vide  (5197-)  Flacourtidie. 

(5224.)  FLACOU  RT1DM.  Flacourtiea:  et  Patrisieie,  De  Cand. 

GEN.  RULE.  lb.  The  flowers  being  apetalous.  (3588.) 

(5225.)  ERYTHROSPERMIDJE.  Erythrospermea:  et  Kiggelarieie, 
De  Cand. 

GEN.  RULE.  lb.  The  flowers  being  apopetalous.  (3589.) 

(5226.)  MARCGRAVIACEJE.  Marcgravieie,  De  Cand.,  Burtl.  &c. 

GEN.  RULE.  Syn-  or  apo-petalous  angiospermous  dicotyledons,  with  inde- 
finite (or  definite)  stamens,  the  ovarium  superior,  of  several  incomplete  cells, 
with  subparietal  ( ? central)  placenta; ; the  seeds  indefinite,  minute,  and  pulpose. 
(3594-5.) 

(5227.)  MARCGRAVIDJE.  Marcgravie/E,  De  Cand. 

GEN.  RULE.  Ib.  The  petals  being  coherent,  the  corolla  calyptriform,  and 
the  stamens  distinctly  hypogynous.  (3597.) 

(5228.)  NORANTIDJE.  Noranti/e,  De  Cand. 

GEN.  RULE.  Ib.  The  petals  being  discrete,  and  the  stamens  so  closely 
pressed  on  the  corolla  as  to  appear  as  if  exserted  from  it.  (3598.) 

(5229.)  TAMARICACE/E . Portulaceie  (part  of  ),  Juss.  Tamariscine.e, 
Desvaux , De  Cand.,  &c. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  (in  general) 
definite  hypogynous  stamens,  sepals  and  petals  imbricate  in  aestivation;  the  ovary 
superior,  1-celled,  3-valved,  and  many-seeded ; the  placental  parietal  or  basal,  and 
he  seeds  erector  ascending,  with  comose,  hairy,  or  villose  seed-coats.  (3600-1.) 
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(5230.)  DIANTH1NJE. 

1’entapetai,®  Vasculifer®  (part  of),  Ray.  Caryophyllei,  Lin.  Caryo- 
phyll.e,  Jims.  Caryoph yllinje,  Bart/. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  hypo- 
gynous  stamens,  calyx  and  corolla  imbricate  in  aestivation,  the  germen  superior, 
undivided,  1 or  more  celled,  with  central  placentae,  and  numerous  seeds ; the 
stems  are  fistulose  and  nodose,  and  the  leaves  opposite,  exstipulate,  and  entire. 
(3605.) 

(5231.)  Exception.  The  petals  are  sometimes  absent  in  the  Dianthacea. 

(5232.)  ELAT1NACE/E.  Elatineje,  Cambessedes,  &c. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  thypo- 
gynous  discrete  stamens,  alternate  with  the  petals,  the  germen  superior,  3-5-celled, 
with  axial  placentae  and  numerous  seeds.  The  stigmata  are  capitate,  the  seeds 
exalbuminous,  and  the  embryo  straight.  (3007-8.) 

(5233.)  Exception.  In  Merimea  the  dissepiments  separate  from  the  axis. 

(5234.)  DIANTHACE2E.  Caryophylle®  (part  of ),  Lin.,  Juss,  Ac. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  hypo- 
gynous  stamens,  the  stigmata  simple  and  filiform,  germen  superior,  1 or  more- 
celled,  with  central  placenta?,  many  seeds,  mealy  albumen,  and  curved  embryo. 
(3610-1.) 

(5235.)  Exception.  The  petals  are  sometimes  absent,  as  in  Sagina,  &c. 

(5236.)  SILEN1BJE.  Silene.e,  Be  Cand.,  Bartl.,  &c. 

GEN.  RULE.  lb.  The  sepals  being  connate  and  forming  a tube,  the  torus 
columnar,  discrete,  and  the  germen  1 or  more  celled.  (3613.) 

(5237.)  A LSIN1BJE-  Alsine.e,  Be  Cand.,  Bartl. 

GEN.  RULE.  Ib.  The  sepals  being  discrete  or  nearly  so,  not  forming  a tube, 
the  torus  adherent  to  the  calyx,  not  columnar,  and  the  germen  1-celled.  (3614.) 

GERANINJE  or  GRUINJE. 

(5238.)  Gruinales,  Lin.  Gerania,  Juss. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  the  sepals 
imbricate  and  the  petals  imbricate  or  contorted  in  aestivation  ; the  stamens  definite 
and  hypogynous,  the  carpels  aggregate  or  connate,  and  the  seeds  in  general  few, 
or,  when  many,  exalbuminous.  (3618.) 

(5239.)  Exceptions.  The  petals  are  occasionally  absent,  as  in  Rhyncotheca  of  the 
G eranhlcea,  and  the  sepals  are  said  to  he  valvate  in  T ropceolum  pentaphyllum. 

(5240.)  LINACE7E.  Line.®,  Be  Cand.,  <fcc. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  symmetrical 
flowers;  the  sepals  imbricate  and  the  petals  contorted  in  activation,  the  stamens 
definite,  hypogynous,  and  submonadelphous;  the  carpels  3-5,  connate,  the  stigmata 
capitate,  the  fruit  capsular,  superior,  several-celled,  with  central  placental,  and 
definite  (sub-solitary)  pendulous  seeds,  the  embryo  straight,  the  cotyledons  flat, 
and  the  leaves  simple  and  exstipulate.  (3620-1.) 

(5241.)  OXALIBACEJE.  Oxalide k.,  Be  Cand. 

GEN.  RULE  Apopetalous  angiospermous  dicotyledons,  with  symmetrical 
flowers ; the  petals  spirally  convolute  in  activation,  the  stamens  definite,  hypo- 
gynous, distinct  or  sub-monadelphous.  The  germen  formed  of  5 connate  carpels, 
the  placentae  axial,  the  seeds  few,  albuminous,  and  arillate.  The  embryo 
straight,  cotyledons  foliaceous,  and  the  leaves  compound.  (3624-5.) 

(5242.)  BALSA Ml NACE /E . Balsamine®,  Be  Cand. 
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GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  unsymmetrical 
flowers  ; one  of  the  sepals  spurred,  and  the  petals  coherent  in  pairs,  the  carpels 
concrete,  the  ovary  superior,  imperfectly  5-celIed,  and  the  seeds  numerous,  pen- 
dulous, and  exalbuminous  ; the  leaves  simple  and  exstipulate.  (3631-2.) 

(5243.)  HYDROCEREJE.  Blume. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  symmetrical 
irregular  flowers,  one  of  the  sepals  being  calcarate,  the  stamens  definite  and  bypo- 
gynous,  the  anthers  slightly  connate,  the  germen  superior,  formed  of  several 
connate  carpels,  with  central  placentae,  the  fruit  drupaceous,  and  the  seed  solitary, 
pendulous,  and  exalbuminous.  (3637-8.) 

(5244.)  TROPJEOLACEJE.  Trop^ole*,  Juss.,  De  Cand. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  irregular  un- 
symmetrical flowers,  the  aestivation  of  the  calyx  quincuncial,  and  the  upper  sepal 
calcarate,  the  stamina  definite  and  hypogynous,  the  carpels  more  or  less  connate, 
with  axial  placentae,  and  the  seeds  solitary,  pendulous,  and  exalbuminous.  The 
leaves  are  simple  and  exstipulate.  (3639.) 

(5245.)  Exceptions.  In  Magallana  the  stamens  are  connate  at,  the  base,  and  the  fruit  is 
1 -celled  and  1-seeded,  but  this  is  by  abortion,  and  its  3 wings  shew  its  3-fold  nature.  In 
TropcBolum  pentaphyllum  the  sepals  have  a valvate  aestivation ; the  cotyledons  are  often  con- 
ferruminate. 

(5246.)  GERANIACEAE,  De  Cand.,  &c. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  symmetrical 
flowers,  definite  hypogynous  monadelphous  stamens,  the  sepals  imbricate,  and  the 
corolla  contorted  in  activation,  the  carpels  5 in  number,  adherent  round  a woody 
axis,  from  which  they  separate  elastically  when  ripe  ; each  carpel  is  1 -celled,  with 
a single  pendulous  ovule.  The  seeds  are  exalbuminous  and  exarillate,  and  the 
embryo  curved,  with  convolute  or  plicate  cotyledons.  (3642-3.) 

(5247.)  Exception.  In  Rhyncothcca  the  petals  are  absent  and  the  seeds  albuminous. 

M ALVIN JE. 

(5248.)  Columnifer*,  Lin.,  &c. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons  or  exogenae,  with 
hypogynous  stamens,  the  germen  superior,  formed  of  several  carpels,  either  dis- 
crete or  connate,  with  axial  placent®.  The  leaves  are  simple  and  alternate. 
(3647.) 

(5249.)  Exception.  Petals  sometimes  absent. 

MALFIANJE. 

(5250.)  Columniferie,  Bartl.  Columniferje,  Lin. 

GEN.  RULE.  Ib.  The  sepals  being  valvate,  and  the  petals  contorted  in  (esti- 
vation, and  the  leaves  furnished  with  stipules.  (3648.) 

(6251.)  Exception.  The  sepals  are  sometimes  imbricate,  and  the  petals  occasionally 
absent. 

(5252.)  MALVACEAE.  Malvace-e  (part  of),  Juss. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  hypogynous 
monadelphous  stamens,  the  anthers  1-celled  and  dehiscent  transversely,  the  car- 
pels several,  discrete  or  coherent,  the  embryo  straight,  the  radicle  hilose,  and 
the  cotyledons  crumpled  ; the  sepals  persistent  and  valvate  in  aestivation,  the  petals 
contorted,  the  leaves  simple,  alternate,  and  stipulate,  and  the  pubescence  stellate. 
(3650.) 

(5253.)  Exception.  Petals  wanting  in  Clieirostemon  of  the  Bombacidai. 

(5254.)  MALV1DJE.  Malveje,  Aug.  St.  Hilaire.  Malvaceae,  Kunth., 
Lind.,  &c. 

GEN.  RULE.  Ib.  The  sepals  being  exactly  valvate,  and  the  staminiferous  tube 
uncleft. 
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(5255.)  Exceptions.  The  carpels,  which  are  usually  arranged  in  a single  whorl,  are 
numerous  and  capitate  in  Malope.  (3654.) 

(5256.)  BOMBAC1D/E.  Bombaceje,  Kunth,  &c. 

GEN.  RULE.  Ib.  The  sepals  subvalvate,  and  the  staminiferous  tube  5-cleft. 
(3655.) 

(525?.)  Exceptions.  The  petals  are  sometimes  wanting,  as  in  Cheirostemon ; and  the  aesti- 
vation both  of  calyx  and  corolla  is  somewhat  variable  and  doubtful. 

(5258.)  BROMACEJE.  Malvaceie  (part  of),  Juss.  Sterculiaceie,  &c. 
And. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  hypogynous 
monadelphous  stamens  and  2-celled  anthers,  dehiscent  lengthwise.  The  ovary  is 
superior,  formed  of  several  carpels,  usually  concrete,  with  axial  placenta; ; the 
sepals  are  valvate,  the  petals  convolute  in  EEstivation,  the  leaves  simple,  alternate, 
stipulate,  and  often  with  a stellate  pubescence.  (3674.) 

(5259.)  Exceptions.  The  petals  sometimes  absent,  as  in  Sterculia  and  Erytlirnpsis,  the 
carpels  in  which  genera  are  also  discrete ; and  in  Waltheria  4 out  of  the  5 carpels  are  abortive. 

(5260.)  BOMBEY1D/E.  Dombeyace.e,  Kunth. 

GEN.  RULE.  Ib.  The  calyx  being  persistent,  the  petals  flat,  the  stamens 
numerous,  and  the  albumen  fleshy.  (3677.) 

(5261.)  HERMANXIBZE.  IIermanxiacive,  Kunth. 

GEN.  RULE.  Ib.  The  calyx  being  tubular  and  persistent,  the  petals  flat,  the 
stamens  definite  (5),  and  opposite  the  petals,  the  seeds  many  in  each  cell,  the 
albumen  fleshy  or  mealy,  and  the  embryo  mostly  curved.  (3678.) 

(5262.)  BUTTNERIBJE.  Buttneriacea,  Kunth,  Brown , &c. 

GEN.  RULE.  Ib.  With  persistent  sepals,  irregular  hollow-arched  petals, 
which  are  sometimes  small  or  abortive,  and  the  albumen  occasionally  absent. 
(3679.) 

(5263.)  STERCULIDJE.  Sterculiace.e,  Kunth. 

GEN.  RULE.  Ib.  The  calyx  being  deciduous,  the  petals  often  absent,  the 
flowers  mostly  separate,  filaments  in  general  connected  into  a long  antheriferous 
tube,  the  albumen  fleshy,  and  the  embryo  erect  and  axile.  (3680.) 

(5264.)  TILIACEjE.  Juss. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  hypogynous 
stamens,  discrete  or  very  slightly  connate,  anthers  2-celled ; the  ovary  superior, 
several-celled,  with  2 or  many  seeds,  occasionally  1-seeded  by  abortion.  The 
stems  arboreous,  the  leaves  alternate  and  simple,  and  the  stipules  deciduous. 
(3696.) 

(5265.)  Exceptions.  The  petals  are  sometimes  absent,  as  in  Sloanea  and  Ablania  of  the 
Tilidte. 

(5266.)  TILIBAi.  Tiliace/e , Don,  Lind.  Tiliace*  (part  of),  Juss. 

GEN.  RULE.  Ib.  The  sepals  being  free  and  valvate  in  aestivation,  the  petals 
entire  and  imbricate,  the  stamens  free,  and  the  anthers  dehiscent  by  longitudinal 
chinks ; the  seeds  many  and  albuminous.  (3699.) 

(5267.)  Exceptions.  Vide  (5265.) 

(5268.)  ELJEOCARP1BJE. 

GEN.  RULE.  Ib.  The  sepals  free  and  valvate  in  aestivation,  the  petals 
fringed  or  serrate,  and  imbricate,  the  stamens  free,  with  anthers  dehiscent  by 
pores  at  the  apex,  the  seeds  2 or  more  in  each  cell,  and  albuminous.  (3700.) 
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(5269.)  DIPTEROCARPIDJE.  Difterocarpeje,  Illume. 

GEN.  RULE.  Ib.  The  calyx  being  tubular,  unequal,  and  valvate  or  imbricate 
in  estivation,  the  petals  contorted,  the  stamens  indefinite,  free  or  slightly  polyadel- 
phous, anthers  2-celled,  subulate  and  dehiscent  by  pores,  the  ovary  superior, 
several-celled,  and  the  ovules  pendulous  in  pairs ; the  fruit  invested  by  the  en- 
larged unequal  foliaceous  sepals,  1 -celled  and  ] -seeded,  and  no  albumen.  (3701.) 

CAME  L LI  AN M. 

(5270.)  Columniferai,  (5.  Lin.  Aurantia  (part  of),  Juss.  Lampro- 
phyre®, Bartl. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  the  sepals  and 
petals  imbricate  in  aestivation,  the  stamens  indefinite  and  hypogynous,  the  carpels 
connate,  and  the  placentae  central;  the  leaves  are  simple,  alternate,  and  mostly 
exstipulate.  (3649.) 

(5271.)  Exceptions.  The  leaves  are  sometimes,  though  rarely  opposite  in  the  Theaceee, 
and  in  Coclilospermum  the  dissepiments  are  imperfect,  so  that  the  fruit  is  1-celled;  stipules 
are  present,  but  deciduous  in  Chlenaceee. 

(5272.)  CHLENACEM,  Du  Petit  Thouars,  De  Cand.,  <fcc. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  indefinite  by- 
pogynous  monadelphous  stamens,  the  sepals  3,  and  imbricate  in  aestivation,  the 
germen  superior,  formed  of  3-5-connate  carpels,  with  central  multiovulate  placenta?, 
the  fruit  3-1-celled  and  1 or  more  seeded,  the  seeds  suspended  and  albuminous, 
and  the  embryo  green  ; the  leaves  simple,  alternate,  and  with  deciduous  stipules. 
(3710.) 

(5273.)  Exception.  The  stamens  are  said  to  be  definite  in  Leptolcena. 

(5274.)  THEACEJE.  Ternstromiace/e,  De  Cand.,  cfec. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  indefinite,  hypo- 
gynous, mon-  or  poly-adelphous  stamens,  the  sepals  5 or  more,  and  imbricate 
in  aestivation,  the  germen  superior,  formed  of  several  connate  carpels,  with  axial 
placentae,  the  seeds  definite,  and  the  albumen  0,  or  very  spare;  the  leaves  simple, 
alternate,  and  exstipulate.  (3714.) 

(5275.)  Exceptions.  The  fruit  in  general  is  plurilocular,  but  in  Coclilospermum  it  is 
1-celled,  from  the  dissepiments  being  arrested  in  their  development. 

(5276.)  TE RNSTROMIDEE.  Ternstromieje,  Mirb.,  <fec. 

GEN.  RULE.  Ib.  The  calyx  being  5-sepaled  and  persistent,  and  albumen  some- 
times present  in  small  quantity.  (3719.) 

(5277.)  CAMELLIDJE.  Theaceie,  Mirb.  Cameleieie,  De  Cand.,  &c. 

GEN.  RULE.  Ib.  The  sepals  5-7  and  deciduous,  and  the  seeds  exalbuminous. 
(3720.) 

RANUNCULIN/E. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  hypogynous 
stamens;  or  thalamiflorous Rosales,  with  the  stamens  mostly  indefinite,  the  sepals 
and  petals  imbricate  in  a;stivation,  carpels  in  general  numerous  and  discrete, 
albumen  mostly  large,  embryo  small,  and  sometimes  vitellose.  (3724.) 

(5278.)  Exceptions.  The  stamens  and  carpels  are  sometimes  definite,  and  the  latter 
occasionally  concrete;  the  albumen  is  variable  in  the  MenispermacetB.  Petals  sometimes  absent. 

BERBER1ANJE. 

(5279.)  CocculinjE,  Bartl.  Menisperma  et  Berreriiies,  Joss. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  mostly  definite 
hypogynous  stamens  opposite  to  the  petals,  which  with  the  sepals  are  imbricate 
and  deciduous,  the  carpels  1 or  more,  discrete,  the  fruit  baccate  or  capsular,  seeds 
few  or  solitary,  and  albumen  variable.  (3725.) 

(5280.)  Exception.  Vide  (5282.) 
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(5281.)  MENISPERMACETE,  De  Cand.  Menisperma,  Juss.  Meni- 

SPERMOIDEIE,  Volt. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  scandent  stems, 
mostly  separated  flowers,  bypogynous  stamens  opposite  the  petals,  the  anthers 
dehiscent  simply  by  chinks,  and  the  embryo  curved.  (3729.) 

(5282)  Exception.  The  flowers  are  united  in  Agdestis  ; the  corolla  is  absent  in  the  stami- 
neous  flowers  of  several  genera,  as  Cissampelos,  Schizandra,  &c.  De  Candolle  describes  the 
albumen  in  these  plants  as  being  absent,  or  very  spare;  but  Arnott  says  that  in  several  the 
seeds  of  which  he  has  examined  it  is  abundant. 

(5283.)  BERBERACEM.  Berberides,  Juss.  Berberide k,  Vent. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  non-scandent 
stems,  united  flowers,  stamens  definite.,  bypogynous  and  opposite  the  petals,  the 
anthers  dehiscent  by  recurved  valves,  the  seeds  albuminous,  and  the  embryo 
straight.  (3741.) 

(5284.)  Obs.  In  Leotitice  Thalictroides  the  seed  becomes  naked  by  the  arrest  of  development 
in  the  pericarp,  which  bursts  as  the  seed  enlarges. 

RANUNCULI  ANTE. 

(5285.)  Muetisiliquje,  Lin.  Polycarpicie,  Burtl. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  indefinite  hypo- 
gynous  stamens,  the  carpels  superior,  in  general  numerous,  discrete,  and  multi- 
seriate,  the  albumen  large,  the  embryo  small,  and  not  included  in  a vitellus. 
(3726.) 

(5286.)  Exceptions.  The  petals  are  sometimes  absent,  and  frequently  indistinguishable 
from  the  sepals;  occasionally  they  cohere,  as  in  Rollinia  of  the  Anonaceos.  The  carpels  also 
are  sometimes  concrete,  and  at  others  definite,  or  even  solitary. 

(5287.)  ANONACETE.  A no  n*,  Juss.  Anonace/k,  Rich . Glypto- 

sperm/E,  Vent. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  mostly  indefinite 
bypogynous  stamens,  the  carpels  superior,  in  general  numerous  and  distinct,  the 
embryo  small,  arid  the  albumen  ruminated;  the  leaves  are  exstipulate.  (3748.) 

(5288.)  Exceptions.  The  corolla  is  synpetalous  in  Rollinia.  In  Bocagea  the  stamens  and 
carpels  are  definite,  and  in  Monodora  there  is  but  a single  carpel ; occasionally  the  carpels  are 
not  discrete,  as  in  Anona  palustris,  &c. 

(5289.)  MAGNOLIACETE,  De  Cand.  Magnoli/e,  Juss. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  indefinite  distinct 
bypogynous  stamens,  anthers  long,  and  carpels  superior  and  discrete  ; the  leaves 
stipulate  and  the  sepals  caducous.  (3753.) 

(5290.)  Exceptions.  The  carpels  are  solitary  in  Tasmannia  of  the  Illicidai;  and  the  flowers, 
usually  united,  are  occasionally  separated  in  both  subtypes,  as  in  Tasmannia  above-mentioned, 
and  Mapna  of  the  Mugnulidce. 

(5291.)  MAG  NOLI  DTE.  Magnolias  (part  of),  Juss.  Magnoliace.e 

(part  of),  De  Cand.  Magnoliaceaj,  Lind. 

GEN.  RULE.  fb.  The  leaves  being  impunctate,  and  the  carpels  indefinite  and 
spicate:  not  aromatic.  (3761.) 

(5292.)  ILLICIDTE.  Wintere/e,  Brown.  Illicie/e,  De  Cand. 

GEN.  RULE.  Ib.  The  leaves  being  pellucido-punctate,  and  the  carpels  definite 
and  uniseriate  ; odoriferous.  (3762.) 


(5293.)  Dl  L LENIACETE)  De  Cand.  Magnoliis  A if.,  Juss. 
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GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  indefinite  bypo- 
gynous  stamens,  carpels  superior,  mostly  distinct  and  definite,  the  seeds  arillate, 
and  the  albumen  solid ; the  leaves  are  sempervirent  and  exstipulate,  and  the  sepals 
persistent.  (3767.)  F 

(5294.)  Exceptions.  The  carpels  occasionally  cohere,  as  in  Dillenia  and  Colbertia,  and 
sometimes  the  carpel  is  solitary.  Vide  (3770- 1 .) 

(5295.)  RAN  UN C V LA  CEJE . Multisiliqu/e,  Lin.  Ranunculi,  Juss. 
Anemones,  Guett.  Ranunculaceie,  De  Land.,  &c. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  indefinite  hypo- 
gynous  stamens  and  extrorse  anthers,  the  carpels  superior  discrete,  seeds  several  or 
many,  exarillate,  and  albumen  horny;  the  leaves  are  exstipulate,  with  often  dilated 
petioles,  and  the  perianth  deciduous.  (3775.) 

(5296.)  Exceptions.  The  petals  are  sometimes  absent  or  indistinguishable  from  the  sepals, 
as  in  Thalictrum,  Clematis,  Anemone,  Hepatica;  the  carpels  are  occasionally  more  or  less 
coherent,  as  in  Nigella,  Garidella,  &c.  The  leaves  in  general  are  alternate,  but  in  Clematis, 
Atragene,  and  Naravella,  they  are  opposite.  (3778.)  The  sepals  are  persistent  in  Helleborus. 

(5297.)  PM0NIACE2E.  Ranunculaceje  spuria,  De  Cand.  Cabombee, 
Rich. 

GEN.  RULE.  Apopetalous  angiospermous  exogenic,  with  hypogynous  stamens 
and  introrse  anthers,  superior  discrete  carpels,  and  the  small  embryo  lodged  in  the 
albumen  ; the  stems  are  herbaceous,  and  the  leaves  exstipulate.  (3798.) 

(5298.)  PjEONIDAp.  Ranunculacea  spuria,  De  Cand. 

GEN.  RULE.  Ib.  Non-aquatic  plants,  with  deeply-cleft  leaves  and  sheathing 
petioles.  (3801.) 

(5299.)  Obs.  The  sepals,  which  are  usually  deciduous,  are  persistent  in  Patonia. 

(5300.)  CA MB OMB JD JE . Cabombe je,  Rich.  Podophyllacea,  De  Cand. 

GEN.  RULE.  lb.  Marsh  or  water  plants,  with  broad  lobed  leaves,  and  the 
petioles  not  sheathing.  (3802.) 

(5301.)  Obs.  The  embryo  in  these  plants  has  been  considered  monocotyledonous.  This 
idea,  however,  originated  in  error;  in  their  general  structure  they  are  decidedly  exogenous. 

(5302.)  PODOPHYLLEJE,  De  Cand. 

GEN.  RULE.  Ib.  Erect  marsh  plants,  not  decidedly  aquatics,  with  a single 
ovary,  the  stigma  thick  and  subpeltate,  and  the  seeds  indefinite.  (3809.) 

(5303.)  H YDR OPEL  TIDEJE,  De  Cand. 

GEN.  RULE.  Ib.  Being  aquatic  herbs  with  floating  leaves,  ovaries  2 or  many, 
and  the  seeds  few,  or  by  abortion  solitary.  (3810.) 

NEL  UMBIANJE. 

(5304.)  Hydrocharides  (part  of),  Juss.  Nymphaacea,  Salisb.,  cfec. 

GEN.  RULE.  Apopetalous  angiospermous  exogenae,  with  hypogynous  transi- 
tional sepals,  petals,  and  stamens,  the  carpels  several  and  superior,  and  the  embryo 
enclosed  within  a persistent  vitellus. — Aquatic  herbaceous  plants,  with  prostrate 
stems  and  simple  exstipulate  floating  leaves.  (3727.) 

(5305.)  Obs.  T he  Nelutnbianai  have,  like  the  Cabombidtv,  been  often  considered  monocotyle- 
dons ; indeed,  they  greatly  resemble  the  Hydrocharides,  with  which  Jussieu  associated  them. 
The  general  structure  is,  however,  decidedly  exogenous. 

(5306.)  NELU MBIACEJE.  Nelumbonea,  De  Cand. 

GEN.  RULE.  Ib.  The  carpels  being  discrete  and  simple,  and  embedded  in  a 
fleshy  torus;  the  seeds  exalbuminous  and  the  embryo  large,  with  2 fleshy  cotyle- 
dons, and  a highly  developed  plumule.  (3815.) 
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(5307.)  N YMPHJEA C EsE,  De  Cand. 

GEN.  RULE.  Ib.  The  carpels  being  connate,  the  fruit  many-celled  and  many- 
seeded,  the  embryo  small,  outside  the  mealy  albumen,  and  the  cotyledons  folia- 
ceous.  (3818. 

RHJEADINJE. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  hypogynous 
stamens,  free  symmetrical  germen,  formed  of  several  concrete  carpels,  with  inter- 
valvular  and  mostly  parietal  placentae.  (3825.) 

(5308.)  Exceptions.  The  petals  are  occasionally  absent,  as  in  Bocconia  of  the  Papaveracetu, 
and  the  stamens  are  subhypogynous  in  Eschseholtzia. 

(5309.)  SARRACENNIACEJE.  Sakracrn’nie.e,  Turp. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  indefinite  hypo- 
gynous  discrete  stamens,  foliaceous  peltate  stigma,  concrete  carpels,  and  indefinite 
albuminous  seeds  ; the  leaves  are  ascidiate.  (3828.) 

(5310.)  06s.  The  placentae  project  from  the  axis  into  the  cavities  of  the  cells. 

(5311.  PAP AVERACEJE  ol),  Juss..  Rh/eadef,  (part  of),  Lin. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  hypogynous  dis- 
crete stamens,  sepals  2,  petals  4,  equal  (rarely  0),  ovary  superior,  1 -celled,  with 
parietal  placentae  ; the  seeds  are  albuminous,  the  juices  lactescent,  and  the  cauline 
leaves  alternate.  (3831.) 

(5312.)  Exceptions.  In  Bocconia  the  petals  are  absent,  and  in  Eschseholtzia  the  stamens 
are  subhypogynous,  or  almost  perigynous,  from  the  excavation  of  the  centre  of  the  receptacle 
and  the  elevation  of  its  edge. 

(5313.)  FUMARIACEJE,  De  Cand.  Papaverace/e  (part  of),  Juss. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons  or  {Rosales),  with 
definite  hypogynous  stamens,  usually  diadelphous,  seldom  free,  the  sepals  2 and 
deciduous,  petals  4,  cruciate  and  irregular,  the  carpels  2 and  concrete,  the  fruit 
superior,  1 -celled,  with  2 narrow  parietal  placentae,  bearing  horizontal  black 
shining  arillate  seeds,  with  a fleshy  albumen.  (3843.) 

(5314.)  Ohs,  The  petals  are  in  part  coherent,  the  2 outer  by  their  ungues,  and  the  2 inner  by 
their  apices. 

(5315.)  BRASSICACEA).  Tetrapetal/e  Siliquosa  et  Siliculosa,  Ray. 
Cruciformes,  Tournefort,  Siliq uos/k,  Lin.  Crucifer/e,  Juss.,  &c. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons  (or  Rosales),  with 
cruciate  sepals  and  petals,  hypogynous  tetradynamous  stamens,  parietal  placentae 
opposite  the  stigmata,  and  the  seeds  without  albumen  ; the  leaves  are  alternate 
and  exstipulate,  and  the  inflorescence  for  the  most  part  ebracteolate.  (3847.) 

(5316.)  Exceptions.  The  petals  are  occasionally  abortive,  and  sometimes  irregular,  as  in 
Iberis.  The  aestivation  of  the  calyx  is  usually  imbricate,  but,  according  to  Brown,  it  is  val- 
vate  in  Savignya  and  Rico tia.  In  Schizopetalon  the  embryo  has  4 cotyledons. 

(5317.)  CAPPARIDACEvE.  Putaminea  (part  of),  Lin.  Capparides, 
Juss.  Capparidea,  Vent. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  hypogynous  sta- 
mens (or  Rht&adosa),  the  carpels  connate,  the  ovarium  unilocular  and  pedicelled, 
with  2 narrow  parietal  intervalvular  placentae,  with  kidney-shaped  exarillate  exal- 
buminous  seeds.  (3934.) 

(5318.)  Exceptions.  Petals  occasionally  absent,  as  in  Mterua  and  Thylacium,  and  in  some 
species  of  Cadaba,  Niebuhria,  &c.,  and  the  stamens  are  sometimes  tetradynamous,  as  in  Cleome. 
The  seeds  are  not  always  reniform. 

(5319.)  RESEDACEM,  De  Cand.,  <fec. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  hypogynous 
stamens  (or  Rh<cadostc ),  with  an  open  aestivation  of  the  flowers,  laciniate  petals, 
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fruit  superior,  hiantand  1 -celled,  with  3 parietal  polyspermous  placenta;,  and  ex- 
arillate  reniform  exalbuminous  seeds.  (3946.) 

(5320.)  Exception.  In  Ochradenua  the  petals  are  degenerate  or  absent. 

(5321.)  POLYGALACEJE.  Poly  galeae,  . Juss.,  &c. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  bypogy- 
nous  monadelphous  stamens  and  unsymmetrical  flowers,  the  5th  sepal  adaxial, 
the  ovary  superior,  formed  of  2 incumbent  carpels,  and  the  seeds  solitary,  carun- 
culate,  and  pendulous.  (3952.) 

(5322.)  Exceptions.  The  petals  are  very  commonly  coherent,  and  in  Krameria  the 
stamens  are  discrete. 

(5323.)  Obs»  The  sepals  are  sometimes  petaloid,  as  in  several  species  of  Kvcith evio,*  The 
germen  is  usually  2-celled,  but  It  occasionally  becomes  1-celled  by  abortion,  as  in  Mundia, 
Monnina,  Securidaca,  and  Krameria,  in  which  genera  it  is  also  indehiscent. 

(5324.)  TREMAND RACEJE.  T remandhe/e,  Brown. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons  (or  Rosales'),  with 
definite  discrete  hypogynous  stamens  opposite  the  petals,  which  are  involute  in 
aestivation,  the  sepals  being  valvate,  the  anthers  dehiscent  by  pores,  the  carpels  2 
and  concrete,  and  the  capsule  2-celled,  with  definite  pendulous  carunculate  seeds, 
and  a loculicidal  dehiscence.  (3961.) 

R UTINJE. 

(5325.)  Terebinthin/e  (part  of),  Bart/. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  hypogynous 
stamens  (or  Rhieadosie),  with  balsamic  or  resinous  secretions,  leaves  mostly  punc- 
tate and  exstipulate,  the  sepals  imbricate  in  aestivation,  the  stamens  definite,  and 
the  layers  of  the  pericarp  often  separate  or  easily  separable.  (3964.) 

(5326.)  Exception.  The  Ochnacece  have  not  resinous  juices. 

(5327.)  AMYRIDACEJE.  Terebinth  ace. -e  (part  of),  Juss.,  De  Cant/., 
et  Amy  ride*,  Kunth , <fcc. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  hypo- 
gynous stamens,  the  anthers  dehiscent  lengthwise  by  clefts,  the  fruit  subdru- 
paceous,  and  the  seeds  solitary  and  exalbuminous.  The  flowers  have  a quaternary 
disposition,  and  the  leaves  are  exstipulate,  opposite,  compound,  and  pellucido- 
punctate.  The  juices  resinous.  (3967.) 

(5328.)  OLACACE/E.  Olacine*,  Mirb. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  hy- 
pogynous stamens,  unsymmetrical  flowers,  nectariferous  petals,  bifid  or  coherent 
in  pairs,  and  valvate  in  aestivation,  the  sepals  being  imbricate.  The  ovary  is 
superior,  1-celled,  with  a free  central  column  or  placenta,  and  3-ovuled.  The 
fruit  is  sub-drupaceous  and  indehiscent,  and  the  seed  solitary  and  exalbuminous. 
The  leaves  are  alternate,  simple,  and  exstipulate.  (3975.) 

(5329.)  Exceptions.  The  ovarium  is  said  by  De  Candolle  to  be  plurllocular  in  several 
genera.  In  Ximeniu  the  petals  are  all  discrete,  and  hence  they  lose  their  cleft  appearance. 

(5330.)  AURANTIAC EjE.  Aurantia  (part  of  ),  Juss. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  hypo- 
gynous stamens  and  symmetrical  flowers.  The  calyx  marcescent,  the  petals 
exunguiculate,  the  ovarium  superior,  muny-eelled,  the  style  single,  the  ovules 
definite  and  pendulous,  the  fruit  indehiscent,  pulpy,  without  a ligneous  axis,  the 
seeds  exalbuminous  and  chalazous.  The  leaves  are  glabrous,  pellucido-punctate, 
alternate,  articulate  with  the  petiole,  and  often  compound.  (3981.) 

(5331.)  The  leaves  are  not  always  dotted,  and  the  petals  are  sometimes  slightly  coherent. 

(5332.)  RUTACEJE.  Rut*,  Juss.  Rutaceik,  De  ('and. 
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GEN.  RULE  . Apopetalous  angiospermous  dicotyledons,  with  definite  hypo- 
gynous  stamens,  gynobasic  styles,  carpels  superior,  distinct,  or  connate;  seeds 
2 and  pendulous,  and  the  embryo  straight.  (4001.) 

(5333.)  Exceptions.  The  petals  are  sometimes  coherent,  and  the  ovules  occasionally 
erect. 

(5334.)  ZYGOPHYLLIDjE.  Zygophylle k.,  Brown. 

GEN.  RULE.  lb.  The  carpels  being  connate  and  dehiscent  from  the  upper 
angles,  and  the  leaves  opposite  or  alternate,  dotless,  and  exstipulate.  (4004.) 

(5335  ) Exceptions.  The  flowers  are  irregular  in  Melianthus.  Iri  Tribulus  the  fruit  is 
separable  into  spiny  nuts,  with  transverse  septa,  and  seeds  without  albumen.  The  ovules 
also  are  occasionally  erect;  and  in  a New  Holland  genus  the  stamens  are  indefinite  and 
perigynous. 

(5336.)  RUTID.E.  Ruteje,  Ad.  de  Juss. 

GEN.  RULE.  Ib.  The  carpels  being  often  distinct  and  elastically  dehiscent, 
and  the  leaves  alternate,  dotted,  and  exstipulate.  (4005.) 

(5337.)  RUTEJE,  Ad.  de  Juss. 

GEN.  RULE.  Ib.  The  flowers  being  regular,  the  fruit  capsular,  and  not 
separating  into  layers.  (4012.) 

(5338.)  DIOSMEJE,  Brown,  <fec. 

GEN.  RULE.  Ib.  The  flowers  being  regular  or  irregular,  and  the  carpels 
elastically  dehiscent,  and  the  layers  of  the  pericarp  separating  spontaneously. 
(4013.) 

(5339.)  Exceptions.  The  petals  sometimes  are  coherent;  and  in  a New  Holland  genus 
the  stamens  are  indefinite  and  perigynous. 

(5340.)  ZANTHOXYLEAE,  Nees  Von  Esenbeck. 

GEN.  RULE.  Ib.  The  flowers  being  regular,  but  separate,  and  the  carpels 
discrete  or  connate.  (4014.) 

(5341.)  SIMARUBIDJE.  Simarubije,  De  Cand.  Sim  ARCJBACE/E,  Rich. 

GEN.  RULE.  Ib.  (5332.)  The  carpels  being  discrete,  drupaceous,  and  in- 
dehiscent  ; and  the  leaves  alternate,  dotless,  and  exstipulate.  (4006.) 

(5342.)  OCHNACEAE. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  hypogynous 
stamens,  regular  flowers,  a fleshy  torus,  whorled  carpels,  a basal  style,  and  solitary 
seeds;  the  juices  not  resinous.  (4038.) 

(5343.)  OCHNIDJE.  Ochnaceaj,  De  Cand. 

GEN.  RULE.  Ib.  The  flowers  having  a quinary  disposition,  the  anthers 
dehiscent  by  pores,  the  ovarium  deeply  lobed,  the  seeds  erect  and  exalbuminous, 
and  the  cotyledons  thick.  The  leaves  alternate  and  stipulate.  (4041.) 

(5344.)  CASTELIDAE. 

GEN.  RULE.  The  flowers  having  a quaternary  disposition,  ihe  seeds  inverted 
and  albuminous,  and  the  cotyledons  foliaceous.  The  leaves  are  alternate  and 
stipulate.  (4042.) 

(5345.)  CORIARIDAE.  Coriarieie,  De  Cand. 

GEN.  RULE.  Ib.  The  flowers  having  a quinary  disposition,  the  petals 
sepaloid,  the  carpels  5 and  distinct,  the  seeds  pendulous  and  exalbuminous,  and 
the  cotyledons  fleshy.  The  leaves  are  opposite  and  exstipulate.  (4043.) 

ACERIN/E. 

(5346.)  Trihii-atie  (part  of,)  Lin.  Aceua,  Malpighi/e,  et  Sapindi,  Juss. 
Malpighin*,  Bartl. 
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GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  hypogynous, 
definite  (rarely  indefinite)  stamens,  imbricate  sepals,  hypogynous  petals  and  disk  ; 
carpels  superior,  2 or  more,  subconnate  or  coherent,  and  the  seeds  exarillate,  and 
in  general  without  albumen.  The  leaves  are  impunctate,  and  the  juices  not 
resinous.  (4048.) 

(5347.)  Exceptions.  The  disk  is  sometimes  obsolete,  as  in  Vittosporidce,  where  the  seeds 
are  also  albuminous,  as  well  as  in  the  Erythruxylidce.  In  the  Hippocastanidce  the  cotyledons 
are  conferruminate.  In  Sapindaceee  the  petals  are  occasionally  absent,  and  the  leaves  are 
sometimes  pellucido-punctate. 

(5348.)  SAP1NDACDJE.  Sapindi,  Juss.  Saponaceje,  Vent.  Sapindacea, 
Juss.,  De  Cand.,  &c. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  distinct,  de- 
finite, hypogynous  stamens,  exserted  from  the  disk  irregularly,  and  unsymmetrical 
polygamous  flowers;  imbricate  and  very  unequal  sepals,  mostly  appendiculate 
petals,  superior  concrete  carpels,  forming  a plurilocular  ovarium,  with  axial 
placentae,  and  becoming  a 3-2  or  l-celled  fruit,  with  solitary  exalbuminous  seeds. 
(4051.) 

(5349.)  Exceptions.  The  petals  are  absent  in  Dodoncea,  Llaguona,  Stadmannia,  and 
occasionally  in  Cupania,  Nephelium , &c.,  and  they  are  without  appendages  in  Mazonia , 
Melicocca,  Hypelate,  Thouinia,  and  Irinia.  In  Tina,  a subgenus  of  Cupania,  the  flowers  are 
apparently  symmetrical. 

(5350.)  For  the  characters  of  the  subtypes,  see  4054-5-6. 

(5351.)  AZSCULACEAZ.  Hippocastaneae  et  Rhizobolea:,  De  Cand. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  hypogynous 
stamens,  or  Rhxadost e with  arboreous  stems,  exstipulate  compound  leaves, 
irregular  flowers,  imbricate  sepals,  exappendiculate  petals,  carpels  several,  superior, 
connate.  The  seeds  exalbuminous,  and  the  embryo  large.  (4066.) 

(5352.)  RHIZOBOLIDAS.  Rhizobolea,  De  Cand. 

GEN.  RULE.  Ib.  The  stamens  indefinite,  slightly  connate,  and  arising  from 
the  hypogynous  disk  in  a double  row.  The  fruit  4-celled  and  4-seeded,  separable 
but  not  dehiscent ; the  seed  solitary,  the  radicle  large,  and  the  cotyledons  small. 
(4069.) 

(5353.)  HIPFOCASTAN1DJE.  Hippocastanea,  De  Cand.  Castaneacea:, 
Dink. 

GEN.  RULE.  Ib.  The  stamens  definite,  distinct,  and  exserted  from  the 
hypogynous  disk  in  a single  row.  The  germen  3-celled,  the  fruit  dehiscent,  the 
seeds  large,  with  a broad  hilum,  and  the  cotyledons  very  large  and  coherent. 
(4070.) 

(5354.)  ACERACEJE.  Acerineze,  De  Cand. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  hypo- 
gynous stamens,  distinct  and  exserted  from  an  hypogynous  disk.  The  flowers 
unsymmetrical,  regular,  the  sepals  imbricate  in  aestivation,  tbe  petals  entire  and 
exappendiculate,  the  carpels  several  and  connate,  the  fruit  a 2-celled  samara,  and 
the  seeds  exalbuminous  and  erect.  (4074.) 

(5355.)  Exceptions.  The  petals  are  sometimes  abortive,  the  flowers  are  occasionally 
separate,  and  the  leaves  (usually  simple)  are  compound  in  Negundium. 

(5356.)  MALP IGHIACEJE.  Malpighize,  Juss.  MalpiohiacejE,  Vent. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  hypogy- 
nous stamens,  simple  leaves,  symmetrical  flowers,  persistent  imbricate  sepals,  car- 
pels 3,  superior,  conuate,  and  the  seeds  solitary.  (4077 .) 

(5357.)  The  petals  are  wanting  in  Aspicarpa  of  the  Malpighidte. 

(5358.)  MAL PIGH1DM.  MalpiohiaceaJ,  Lind.,  Don.  etc. 
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GEN.  RULE.  Ib.  The  petals  being  unguiculate  and  without  appendages,  the 
disk  and  styles  present,  and  the  seeds  without  albumen.  (4080.) 

(5359.)  ERYTHROXYLID2E.  Erythroxyle je.,  Kunth. 

GEN.  RULE.  Ib.  The  petals  dilated  and  nectariferous,  the  disk  absent,  the 
stigmata  sessile,  and  the  seeds  with  corneous  albumen.  (4081 .) 

(5360.)  HIPPO CRA  TEA CEJE , Kunth.  Hippocraticea;,  Juss. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  hy- 
pogynous  stamens,  coherent  by  their  filaments,  and  exserted  from  a cuplike  disk, 
unsymmetrical  flowers,  the  sepals  and  petals  having  a quinary,  and  the  stamens  a 
ternary  disposition.  The  sepals  are  imbricate  in  aestivation,  and  the  petals  entire, 
exappendiculate,  and  subimbricate;  the  carpels  superior  and  connate,  the  placenta 
axial,  the  fruit  wingless  and  indehiscent,  and  the  seeds  definite,  erect,  and  ex- 
albuminous. 

(5361.)  Exceptions.  The  disposition  of  the  perianth  is  not  always  quinary  ; the  sepals 
and  petals  are  sometimes,  though  rarely,  4 or  6 in  number.  (4089.) 

(5362.)  BREXIACEJE.  Pittosporeas,  Brown;  and  Brexiaceas,  Lind. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite,  hy- 
pogynous  stamens,  symmetrical  flowers,  the  sepals  and  petals  imbricate  in 
aestivation,  the  carpels  superior  and  concrete,  the  ovarium  plurilocular  with  axial 
placentas,  and  indefinite.  The  leaves  are  alternate,  simple,  and  impunctate. 
(4094.) 

(5363.)  PITTOSPORIDJE.  Pittosporea:,  Brown. 

GEN.  RULE.  Ib.  The  leaves  being  exstipulate,  the  disk  obsolete,  the  fruit 
capsular  or  baccate,  and  the  seeds  albuminous.  (4096.) 

(5364.)  , BREXIDIE.  Brexiacea:,  Lind. 

GEN.  RULE.  Ib.  The  leaves  having  minute  deciduous  stipules,  the  disk 
present  and  staminiferous,  the  fruit  drupaceous,  and  the  seeds  without  albumen. 
(4097.) 

ANGELICOSJE. 

(5365.)  Umbellate,  &c.  Ray.  Umbellate  et  Hederace^e,  Lin.  Class 
XII.,  <fcc.  Juss.  Epipetala:,  Rich.  UMBELLiFLORiE,  Bartl. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  epigynous, 
definite  stamens.  The  fruit  wholly  inferior,  the  petals  as  well  as  the  stamens 
being  exserted  from  an  epigynous  disk,  and  the  seeds  albuminous. 

(5366.)  Exception.  In  the  Loranthinac  the  petals  are  occasionally  connate. 

ARALINJE . 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  epigynous 
stamens  and  petals,  the  latter  broad  at  the  base  and  valvate  in  aestivation  ; the 
inflorescence  umbelliform  or  cymose,  the  fruit  2 or  more  carpelled,  concrete,  and 
not  separable  when  ripe.  (3367.) 

(5367.)  Exception.  In  Araliacem  the  petals  are  sometimes  absent. 

(5368.)  CORNEACE/E.  Cafrifoliace.e  (part  of),  Dc  Gaud.  Hede- 
race/e  (part  of  ),  Rich. 

GEN.  RULE.  Tetrapetalous,  tetrandrous,  dichlamydeous,  angiospermous 
dicotyledons,  with  epigynous  stamens  and  petals,  the  latter  broad  at  the  base  and 
valvate  in  aestivation  ; a several-celled  baccate  fruit,  the  seeds  solitary  and  pen- 
dulous, the  embryo  albuminous,  and  the  radicle  short.  The  leaves  are  opposite. 
13568.) 

(5369.)  Exception.  In  Mastixia  the  leaves  are  alternate. 


/ D 
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(5370.)  ARALIACEJE,  Rich.  Arable,  Juss.  IIederacejf,,  Lin. 

GEN.  RULE.  A-  or  poly-petalous  angiospermous  dicotyledons,  with  definite 
stamens  exserted  from  beneath  the  margin  of  a large  epigynous  disk.  The  petals 
broad  at  the  base,  and  valvate  in  festivution.  The  carpels  2-15,  connate,  and  not 
separable  when  ripe.  The  seeds  albuminous,  and  the  radicle  long.  The  leaves 
are  alternate.  (3374.) 

(5371.)  Exception.  The  flowers  in  Adoxa  are  apetalous. 

angelicina:. 

(5372.)  Umbellifer.e,  Morisnn.  Umbellat®,  Ray,  Lin.,  Juss.,  tfec. 

GEN.  RULE.  Apopetalous,  angiospermous,  dichlamydeous  dicotyledons,  the 
petals  narrow  at  the  base  and  involute,  or  subimbricate  in  aestivation  ; the  stamens  5, 
and  exserted  from  an  epigynous  disk ; the  carpels  didymous  and  inferior,  each 
1-celled;  the  ovules  solitary  and  pendulous,  and  the  seeds  albuminous;  the  leaves 
alternate  and  exstipulate,  but  furnished  with  pericladia;  and  the  inflorescence 
umbellate.  (3388.) 

(5373.)  Exception.  The  carpel  is  sometimes,  though  rarely  solitary,  perhaps  from 
abortion. 

(5374.)  CORIANDRACEJE.  Cielospermae,  De  Cand. 

GEN.  RULE.  Ib.  The  albumen  being  curved  lengthwise.  (3393.) 

(5375.)  SM YRNIACE/E.  Campylosperm®,  De  Cand. 

GEN.  RULE.  Ib.  The  albumen  being  curved  inwards  at  its  sides.  (3392.) 

(5379.)  ANGELICACEjE.  Orthosperjle,  De  Cand. 

GEN.  RULE.  Ib.  The  albumen  being  flat  or  nearly  so.  (3391 .) 

LORANTHINAS. 

GEN.  RULE.  Apo-  or  synpetalous  angiospermous  dicotyledons,  with  definite 
epigynous  stamens  opposite  the  petals,  and  equal  to  them  in  number.  The  fruit 
inferior,  1-celled,  and  the  seed  solitary,  pendulous,  and  albuminous.  (3360.) 

(5377.)  LORANTHACEAi.  Capri foliaceie  (part  of),  Juss.  Loran- 
theae,  Rich. 

GEN.  RULE.  Ib.  It  may  be  also  added,  that  the  Loranthaceae  have  usually  a 
parasitic  habit,  and  their  leaves  are  fleshy  and  ribless. 

MYRTOSJE. 

(5378.)  CLASS  XIV.,  Juss.  Peripetal ie,  Rich.  Caeyciflorje  (partof  ) 
De  Cand. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  perigynous 
stamens  ; that  is,  the  stamens  and  petals  are  exserted  from  the  calyx  or  disk. 

(5379.)  Exceptions.  The  corolla  is  sometimes  synpetalous  and  sometimes  absent,  as  in 
the  Cucurbitince,  Aquifoliaeece , Sanguisorbacea:,  &c.,  and  the  stamens  are  occasionally  hypo- 
gynous,  as  in  the  Mimosacece. 


cucurbitina:.. 

(5380.)  Cucurbitace.e,  Lin.  Cucurbitace.®  et  Cucurb.  Aff.,  Juss. 
Peponiferje  (partof),  Bartl. 

GEN.  RULE.  Dichlamydeous  angiospermous  dicotyledons,  with  mostly 
separated  flowers,  perigynous  stamens  and  petals,  the  latter  being  discrete  or 
connate,  and  sometimes  indistinguishable  from  the  sepals,  or  even  absent.  The 
germen  formed  of  several  connate  carpels,  and  the  fruit  1 or  more  celled,  with 
parietal  placentae.  (3320.) 

(331)1.)  06s.  The  systematic  situation  of  these  plants  is  questionable,  as  their  characters 
form  several  exceptions  to  the  general  rules  of  the  suborder. 
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(5382.)  PAPAYACEJE,  Marti  us.  Papaya:,  Agardh.  Carice,e,  Turpin. 

GEN.  RULE.  Synpetalous  angiospermous  dicotyledons,  with  separated  re- 
gular flowers  ; a superior  germen  formed  of  several  carpels,  the  fruit  1 -celled,  with 
parietal  polyspermous  placentas,  and  albuminous  seeds.  The  stems  are  unbranched 
and  arboreous,  and  the  sap  lactescent.  (3348-9.) 

(5383.)  CUCURBITACEJE,  Lin.,  Juss.,  &c. 

GEN.  RULE.  Syn-  or  apo-petalous  angiospermous  dicotyledons,  with  definite 
stamens,  often  connate,  their  anthers  long  and  flexuose ; the  fruit  inferior,  with 
parietal  placentas  and  exalbuminous  seeds  ; the  stems  are  branched,  and  the  sap  not 
lactescent.  (3321.) 

(5384.)  Obs.  The  fruit  is  usually  1-celled,  but  the  dissepiments  often  remain  entire,  and 
form  a plurilocular  fruit,  as  in  some  species  of  Momordica,  Neurosperma,  &c.  In  Colocynthis 
also  there  is  a spurious  central  cell,  formed  by  the  partial  recession  of  the  septa. 

(5385.)  CUCUMIB.E.  Cucurbite;e,  Dc  Land. 

GEN.  RULE.  Ib.  The  flowers  monoecious,  dioecious,  or  united,  and  the 
tendrils  lateral  and  stipular. 

(5386.)  FEU1LL1BM.  Nandirhobe/e,  Be  Cand. 

GEN.  RULE.  Ib.  The  flowers  being  dioecious,  and  the  tendrils  axillary  and 
peduncular. 

GROSSULINJE. 

GEN.  RULE.  Apopetalous,  angiospermous,  perigynous  dicotyledons,  with 
united  flowers,  faucial  petals,  the  germen  formed  of  several  connate  carpels,  the 
fruit  1-celled,  with  parietal  placentae,  rarely  2-celled,  with  the  placenta?  central. 

(5387.)  Exceptions.  The  petals  and  sepals  are  sometimes  indistinguishable  from  each 
other,  and  occasionally  the  corolla  is  absent.  (3267.) 

(5388.)  LOASACEJE.  Loase.e,  Juss.,  Kunth,  Ac. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  indefinite  peri- 
gynous stamens,  some  sterile,  the  calyx  adnate  or  girding  the  germen,  which  is 
either  inferior  or  superior,  formed  of  several  connate  carpels;  the  fruit  1-celled, 
with  parietal  placentae  and  albuminous  seeds.  (3316.) 

(5389.)  Obs.  The  seeds  are  usually  indefinite,  but  they  are  definite  in  Mentzelia  and 
Klapi'othia. 

(5390.)  TURNERACEJE,  Be  Cand.  Loase*  (part  of),  Hurnb. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  (5) 
perigynous  stamens,  the  corolla  contorted  in  aestivation,  the  capsule  superior, 
3-valved,  1-celled,  with  3 parietal  placentae,  and  albuminous  seeds.  (3313.) 

(5391.)  PASSIFLORACE7E.  Cuourbitacea.  (part  of),  Lin.  Cucurb. 
Aff.,  Jnss.  Passiflore*,  Juss.,  Be  Cand.,  Ac. 

GEN.  RULE.  Subcorollaceous  angiospermous  dicotyledons,  the  pieces  of  the 
perianth  discrete,  but  not  always  distinguishable  from  each  other,  and  a radiant 
nectary,  the  stamens  definite  and  exserted  from  a stipitiform  torus,  the  carpels 
connate,  forming  a superior  1-celled  fruit,  with  parietal  placenta;  and  many  seeds, 
with  a scrobiculate  albumen.  (3299.) 

(5392.)  Exceptions.  The  ovary  is  subsessile  in  the  Parnpsidw. 

(5393.)  MALESHERB1BJE.  Malesherbie*,  Be  Cand.  Malesherbiace/e, 
Bon. 

GEN.  RULE.  Ib.  The  petals  5,  and  convolute  in  aestivation,  the  styles  long 
and  distant  at  base,  ovarium  stipitate,  and  seeds  exarillate  ; the  stems  non-scandent 
and  excirrhose. 
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(5394.)  PASSIFL0RIB7E.  Passiflore*,  Juss. 

GEN.  RULE.  Ib.  Petals  often  indeterminable  or  none,  aestivation  imbricate, 
ovarium  stipulate,  styles  close,  and  seeds  arillate,  stems  often  scandent  and  cirr- 
hose,  and  tbe  leaves  glandular. 

(5395.)  P AR0PSIB7E.  Paropsie*,  Be  Cand. 

GEN.  RULE.  Ib.  The  petals  5 and  imbricate,  ovary  subsessile,  and  seeds 
arillate,  stems  non-scandent  and  excirrhose. 

(5396.)  HOMALIACEJE.  Homaline*,  Brown. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  the  sepals  and 
petals  nearly  similar,  and  glandular  scaly  nectaries  ; the  stamens  perigynous, 
the  germen  formed  of  several  connate  carpels,  inferior  or  half-superior,  1-celled, 
with  definite  parietal  placent*,  and  albuminous  seeds.  The  leaves  are  im- 
punctate.  (3295.) 

(5397.)  SAMYBACEJE  . Samyde*,  Geert.,  Vent.,  & c. 

GEN.  RULE.  Angiospermous  dicotyledons,  with  apetalous  flowers,  the 
sepals  often  petaloid  within,  the  stamens  perigynous  and  monadelphous,  the  ger- 
men free,  1-celled,  with  definite  parietal  placentae,  and  indefinite  ovules.  The 
fruit  dehiscent,  and  the  seeds  indefinite,  arillate,  and  albuminous.  The  leaves 
are  pellucido-punctate.  (3292.) 

(5398.)  GROSSULACEJE,  Mirb.  Pomace*  (part of ),  Lin.  Cacti  (part  of), 
Juss.  Grossularie*,  Be  Cand.  Ribesie*,  A.  Rich. 

GEN.  RULE.  Apopetalous,  perigynous,  angiospermous  dicotyledons,  with 
definite  sepals,  petals,  and  stamens;  the  ovarium  inferior  and  1-celled,  the  pla- 
centae parietal,  and  the  seeds  many  and  albuminous.  The  stems  are  ligneous  and 
leafy.  (3284.) 

(5399.)  NOPALACEAE.  Succulent*  (part  of),  Lin.  Cacti  (part  of), 
Juss.  Cactoide*,  Vent.  Nopale*,  Be  Cand.  Cacte*,  Be  Cand.  Opun- 
tiace*,  Juss. 

GEN.  RULE.  Apopetalous,  perigynous,  angiospermous  dicotyledons,  with  in- 
definite sepals,  petals,  and  stamens,  the  carpels  several  and  concrete,  the  fruit 
inferior  and  1-celled,  with  many  parietal  placentae,  and  numerous  exalbuminous 
seeds.  The  stems  are  fleshy,  and  in  general  the  foliage  is  latent.  (3270.) 

(5400.)  Exceptions.  In  the  Rhipsalidce  the  placenta'  are  central,  aDd  the  perianth  is  dis- 
tinguishable into  calyx  and  corolla  ; whereas,  in  the  OpuntideB,  the  sepals  and  petals  are  in- 
distinguishable. In  Pereskia  the  stem  is  scarcely  fleshy,  and  the  leaves  are  well  developed. 

(5401.)  OPUNTIB/E.  (3273.) 

GEN.  RULE.  Ib.  The  placentae  being  parietal. 

(5402.)  RH1PSALIBAE.  (3272.) 

GEN.  RULE.  Ib.  The  placentas  being  central. 


CRASSUIANM. 

(5403.)  Succulent*,  Lin.,  Bartl.,  &c. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  perigynous 
stamens,  sepals  imbricate  (rarely  valvate)  in  aestivation,  cnrpels  definite,  more  or 
less  discrete  or  concrete,  but  distinct  above,  placentae  central,  seeds  albuminous, 
many  (seldom  few),  and  the  leaves  mostly  fleshy  or  subsucculent.  (3207.) 

(5404.)  Exceptions.  The  petals  are  connate  in  Fonquieriacea:,  and  some  in  Crassulidat, 
and  wanting  in  Cephalotidce  ; and  some  Mesembryanthidce  and  Portulacece. 

(5405.)  FOUQUIERIACEJE,  Be  Cand. 

GEN.  RULE.  Synpetalous  angiospermous  dicotyledons,  with  definite  peri- 
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gynous  stamens,  the  corolla  with  a long  tube,  the  carpels  connate,  the  fruit  superior, 

3 -celled,  3-cornered,  3-valved,  and  dehiscent  loculicidally ; seeds  winged,  and  the 
embryo  straight,  and  in  the  centre  of  fleshy  albumen.  (3262.) 

(5406.)  PORT ULA CEJE  (part  of  ),  Juss. 

GEN.  RULE.  A-  or  apopetalous  dicotyledons,  with  definite,  irregular,  and  un- 
symmetrical  perigynous  stamens.  The  carpels  connate,  the  fruit  superior  and  1- 
c'elled,  with  polyspermous  central  placenta:,  the  seeds  wingless,  and  the  embryo 
curved  round  mealy  albumen.  (3254.) 

(5407.)  Exceptions.  The  petals  are  occasionally  connate,  but  their  ungues  form  only  a 
short  tube.  The  seeds  are  sometimes  solitary  by  abortion. 

(5408.)  TELEPHIDJE.  Telephie®,  De  Cand. 

GEN.  RULE.  Ib.  The  sepals  being  5 and  connate,  the  stamens  opposite 
the  sepals,  the  leaves  alternate,  and  the  stipules  scarious.  (3260.) 

(5409.)  P OL  YCARPI DJE.  Polycarpy®,  De  Cand. 

GEN.  RULE.  Ib.  The  sepals  5 and  connate,  the  stamens  opposite  the 
sepals,  the  leaves  opposite,  and  the  stipules  scarious.  (3259.) 

(5410.)  PORTUL1DJE.  Portulace®,  Be  Cand. 

GEN.  RULE.  Ib.  Sepals  mostly  2,  and  the  stamens  opposite  the  petals; 
leaves  opposite  or  alternate,  and  stipules  0 or  membranaceous.  (3258.) 

(5411.)  Exceptions.  In  Leptrina , Hydropydis , Ginginsia , Colobcinthiis,  Lewisia , Cypexlea , 
and  Tnanthetna , the  calyx  is  formed  of  more  than  2 sepals. 

(5412.)  MESEMB RACE/E.  Succulent®  (part  of),  Be  Cand.  Ficoide®, 
.hiss. 

GEN.  RULE.  A-  or  polypetalous  dicotyledons,  with  perigynous  stamens,  (in 
general  numerous,  5 or  more,)  the  carpels  connate,  and  seeds  for  the  most  part 
numerous,  with  a curved,  spiral,  or  straight  embryo.  (3245.) 

(5413.)  REAVMURIDiE.  Ficoide®  spuri® (part of ), De  Cand.  Reaumu- 
rie®,  Ehrenberg. 

GEN.  RULE.  Ib.  The  petals  5,  stamens  hypogynous  (?),  ovarium  superior, 
albumen  mealy,  embryo  straight;  the  leaves  alternate,  small,  and  scale-like. 
(3250. ) 

(5414.)  N1TRARID2E.  Ficoide®  spuri®  (part  of),  De  Cand.  Nitra- 
riace®,  Lind. 

GEN.  RULE.  Ib.  The  petals  5,  stamens  perigynous,  ovary  superior,  seeds 
exalbuminous,  and  embryo  straight ; the  leaves  are  alternate.  (3249.)  * 

(5415.)  MESEMBRYANTHIDJE.  Ficoide®  ver®,  Be  Cand.,  & c. 

GEN.  RULE.  Petals  0 or  many,  usually  indefinite,  ovarium  inferior,  seeds 
albuminous,  and  embryo  curved  or  spiral ; the  leaves  opposite.  (3248.) 

(5416.)  Sesuvium , Aizoon,  Tetrayonia,  and  Miltus , have  apetalous  flowers.  In  the  two 
latter  the  seeds  are  definite. 

(5417.)  CRASSULACEJE.  Succulent®  (part  of),  Lin.  Semperviv®, 
Juss.  Crassulace®,  De  Cand. 

GEN.  RULE.  A-  or  polypetalous  angiospermous  dicotyledons,  the  petals 
sometimes  coherent,  the  stamens  definite  and  perigynous,  the  carpels  several  and 
superior,  seeds  variable  in  number,  embryo  straight,  and  radicle  hilose.  (3235.) 

(5418.)  Exceptions.  The  petals  and  stamens  are  sometimes  almost  hypogynous. 

(5419.)  CRASSULID/E.  Crassulace®,  Be  Cand.,  &c. 

GEN.  RULE.  Ib.  The  corolla  often  catapetalous,  stamina  irregular,  carpels 
mostly  discrete,  styles  terminal,  seeds  in  general  indefinite,  and  albumen  fleshy. 
All  except  Penthorum  succulent.  (3239.) 
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(5420.)  Ohs.  In  Diamorpha  and  Penthorum,  the  Crussulacece  Anomalte  of  Don,  the  ovaria  are 
concrete ; the  latter  also  is  not  succulent : the  ovules  are  definite  in  Tillcea. 

(5421.)  CEPHALOTIDJE.  Cephaloteie,  Brown. 

GEN.  RULE.  Ib.  The  flowers  being  apetalous,  the  stamens  alternately 
longer  anil  shorter,  the  styles  terminal,  the  carpels  discrete  and  1-2-seeded, 
albumen  friable,  and  the  leaves  ascidiate.  (3238.) 

(5422.)  GALACIBAE.  Galacinee,  Bon. 

GEN.  RULE.  Ib.  The  corolla  being  apopetalous,  the  stamens  alternately 
barren  and  fertile,  style  0,  carpels  superior,  concrete,  capsule  3-4-celled  and 
many- seeded.  (3237.) 

(5423.)  SAXIFIIA GACEJE.  Saxifrage,  Juss.  Saxifrage ie.,BeCand. 
and  Buby. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  perigynous  sta- 
mens, sepals  few  and  imbricate  in  asstivation,  the  carpels  more  or  less  adherent  to 
each  other,  and  the  calyx  rarely  discrete,  seeds  many,  embryo  straight,  and  radicle 
short  and  hilose.  (3225.) 

(5424.)  Exceptions.  Petals  sometimes  absent  and  sometimes  connate.  Vide  Escallonida: 
and  Cunonidae. 

(5425.)  SAXIFRAG1BJE.  Saxifrage m,  Lind.  Do.  (part  of ),  Be  Cctnd. 

GEN.  RULE.  Ib.  The  stamens  definite  and  dehiscent  by  chinks,  and  the 
capsules  2-celled. — Herbaceous  plants,  with  opposite,  rarely  alternate  exstipulate 
leaves.  (3230.) 

(5426.)  Exceptions.  Petals  absent  in  Chrysosplenium. 

(5427.)  HEUCHERIBJE. 

GEN.  RULE.  Ib.  The  stamens  definite,  anthers  dehiscent  by  chinks,  and  the 
capsule  1 -celled.  (3231.) 

(5428.)  Exceptions.  In  Heuchera  the  flowers  are  irregular,  and  sometimes  apetalous. 

(5429.)  BAUERIBJE.  Cunoniace®  (part  of),  Brown.  Baueraceae, 
Lind. 

GEN.  RULE.  Ib.  The  stamens  indefinite,  anthers  dehiscent  by  pores,  and 
the  capsule  2-celled,  opening  at  the  apex  between  the  styles. — Shrubs,  with  op- 
posite exstipulate,  compound  leaves.  (3229.) 

(5430.)  CUNON1BJE.  Cunoniace m,  Lind.  Do.  (part  of ),  Brown. 

GEN.  RULE.  Ib.  The  stamens  definite,  carpels  2,  connate  or  discrete,  2 or 
many  seeds,  and  a-  or  apopetalous  flowers. — Trees  or  shrubs,  with  opposite  leaves 
and  interpetiolar  stipules.  (3226.) 

(5431.)  Exception.  Flowers  occasionally  apetalous. 

(5432.)  ESCALLONIBJE.  Escalloniea:,  Brown,  <fcc. 

GEN.  RULE.  Ib.  The  flowers  being  synpetalous,  the  carpels  concrete,  and 
the  seeds  indefinite. — Trees  or  shrubs,  with  alternate,  simple,  exstipulate  leaves. 
(3227.) 

(5433.)  HAMAMELIACEjE.  Hamamelide*,  Brown. 

GEN.  RULE.  A-  or  apopetalous  angiospermous  dicotyledons,  with  definite 
perigynous  stamens;  the  ovarium  formed  of  2 connate  carpels,  inferior  or  half- 
inferior, and  solitary  pendulous  albuminous  seeds. 

(5434.)  HAMAMELIBJE.  Hamameleie,  Bon. 

GEN.  RULE.  Ib.  The  flowers  tetrapetalous,  with  an  involuto-valvate  ."esti- 
vation, stamens  (8),  double  their  number,  4 barren  and  4 fertile,  and  the  anthers 
dehiscent  by  deciduous  valves.  (3221 .) 
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(5435.)  FOTHE RG1LL1DJE.  Fothergillea,,  Don. 

GEN.  RULE.  Ib.  The  flowers  apetalous,  the  stamens  (24,)  all  fertile,  and  the 
anthers  dehiscent  by  chinks.  (3222.) 

(5436. ) H YDRANGEACEJE. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  perigynous 
stamens,  sepals  valvate,  and  petals  imbricate  in  aestivation  ; the  carpels  connate, 
inferior  or  half-inferior,  the  seeds  indefinite,  albuminous,  with  straight  superior 
radicles.  (3210.) 

(5437.)  H YDRANGIDJE.  Hydrangea;,  De  Cand.,  tfec. 

GEN.  RULE.  Ib.  The  stamens  few,  seeds  exarillate,  testas  reticulate. 

(5438.)  PHILADELPHIDJE.  Philadelphe/e,  De  Guild. 

GEN.  RULE.  Stamens  many,  seeds  arillate,  testae  smooth. 

ONAGI11NJE. 

(5439.)  Calycanthema;  (part  of),  Lin.  Onagr/e,  Juss.  Caeyci florae, 
Bartl. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  perigynous 
stamens,  the  sepals  valvate  in  aestivation,  the  germen  symmetrical,  1-4-celled,  in- 
ferior (seldom  free),  seeds  albuminous  or  subalbuminous,  rarely  without  albumen, 
and  the  embryo  straight;  the  leaves  simple  and  exstipulate,  mostly  opposite. 

(5140.)  Exceptions.  The  sepals  are  imbricate  in  the  Vochyacece.  In  the  Lythracete  tho 
germen  is  free,  and  in  the  Rhizophoraceee  it  is  half-inferior. 

(5441.)  CIRCYEACEJE,  Lind.  Onagrarie/e  (part  of),  De  Cand. 

GEN.  RULE.  Dichlamydeous  angiospermous  dicotyledons,  with  disepalous, 
dipetalous,  and  diandrous  flowers,  an  inferior  2-celled,  2-valved,  2-seeded  fruit, 
each  cell  having  a solitary,  erect,  exalbuminous  seed,  with  an  erect  embryo. 

(5442.)  ONAGRACEJE.  Onagr.e  (part  of),  Juss.  Epieobiacea,  Vent. 
O.VAGRARiE.-E,  Juss.,  De  Cund.,  (fee. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  perigy- 
nous stamens,  4 valvate  sepals,  4-10  contorted  petals,  inferior  2-4-celled  germen, 
central  placentas,  and  indefinite  exalbuminous  seeds.  (3193.) 

Note.  For  the  characters  of  the  subtypes,  vide  § 3190,  3197.  3193,  3199,  3200. 

(5443.)  LYTHRAGEAz.  Salicariea.,  vel  Lythrariea;,  Juss.  Caly- 
cantiiema:,  Vent.  Salicarinjb,  Link. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  perigynous 
stamens,  calyx  tubular,  limb  shortly  toothed,  germen  free,  and  the  fruit  superior, 
invested  by  the  calyx,  plurilocular,  with  central  placenta;,  and  numerous  exalbu- 
minous seeds.  (3181.) 

(5444.)  LAGERSTROEM1DJE.  Lagerstromieve,  De  Cand. 

GEN.  RULE.  Ib.  The  sepals  exactly  valvate  in  aestivation,  petals  always 
present,  and  the  seed-coat  expanded  into  a membranous  wing.  (3185.) 

(5415.)  LYTHR1DJE.  Salicariea:,  De  Cand. 

GEN.  RULE.  Ib.  The  sepals  distant,  or  only  subvalvate  in  aestivation  ; the 
petals  occasionally  absent,  and  the  seeds  apterous.  (3184.) 

(5446.)  RHIZOPHORACEEE.  Caprifolia  (part  of),  Juss.  Rhizo- 
phorea:,  Brown. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  perigynous 
stamens,  sepals  connate  and  valvate  in  aestivation,  germen  inferior  or  half-inferior, 
2-celled  and  2-ovuled,  the  fruit  1 -celled,  with  1 pendulous  seed;  the  leaves  are 
opposite,  with  intrafoliaceous  stipules. 
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(5447-)  Exception.  Vide  Cassipouridcc. 

(5448.)  CASSIPOUID JE.  Rhizophoreje  spuri/e,  De  Cand. 

GEN.  RULE.  Ib.  The  calyx  being  free,  the  germen  superior,  and  the  seeds 
albuminous.  (3176.) 

(5449.)  RH1ZOPHORIDJE.  Rhizophorea  verse,  De  Cartel. 

GEN.  RULE.  Ib.  The  calyx  more  or  less  adherent,  germen  inferior,  and  the 
seeds  without  albumen.  (3171 .) 

(5450.)  VOCHYACEJE,  Lind.  Vochysiacea,  Mart.  Vochysieif.,  Aug L 
St.  Hit. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  peri- 
gynous  stamens,  irregular  flowers,  the  calyx  spurred  and  imbricate  in  aestivation, 
the  petals  and  stamens  variable  in  size  and  number,  (1,  2,  3,  4,  5,)  the  carpels 
concrete,  superior  or  inferior,  the  seeds  exalbuminous  and  often  winged,  and  the 
embryo  straight  and  inverted  (3166.) 

(5451.)  Obs.  The  leaves,  which  are  usually  furnished  with  stipules,  are  exstipulate  in 
Salvertia. 

(5t52.)  COMBRETACEAl.  Omagra  (part  of),  J/iss.  Combrete.e  et 
Alangiea,  De  Cand. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  perigynous  stamens, 
with  regular  flowers,  sepals  valvatein  estivation,  an  inferior  1-celled  ovarium,  and 
definite  pendulous  seeds  ; the  leaves  are  simple,  exstipulate,  and  impunctate.  (3158.) 

(5453.)  COMBRETIDJE.  Combrete/e,  De  Cand. 

GEN.  RULE.  Ib.  The  petals  oblong,  4-5,  the  anthers  terminal,  the  seeds 
exalbuminous,  and  the  cotyledons  convolute  or  plicate.  (3162.) 

(5454.)  ALANG1DZE.  Alangiea,  De  Cand. 

GEN.  RULE.  Ib.  The  petals  linear,  6-10,  the  anthers  adnate,  the  seeds  albu- 
minous, and  the  cotyledons  flat  (ovato-cordate).  (3161.) 

MYRTINJE. 

(5455.)  Hesperide.®,  Lin.  Myrti  et  Melastoma,  Juss. 

GEN.  RULE.  Apopetalous  angiospermous  exogen  sc,  with  perigynous  stamens, 
or  MyrtosiB  having  simple  exstipulate  leaves,  sepals  imbricate,  rarely  valvate  in 
aestivation,  the  flowers  regular  and  united,  the  carpels  usually  concrete,  inferior 
(seldom  free),  seeds  exalbuminous,  and  cotyledons  often  joined.  (3084.) 

(5456.)  Exceptions.  Petals  sometimes  absent,  as  in  two  species  of  Sonneratia,  viz. 
alba  and  apetala . 

(5457.)  MELASTOMACEJE,  Don.  Melastom,*,  Juss. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  peri- 
gynous stamens,  long  indexed  anthers,  a plurilocular  ovarium,  inferior  or  occa- 
sionally half-inferior,  and  indefinite  exalbuminous  seeds,  with  equal  or  unequal 
cotyledons  ; the  leaves  are  simple,  opposite,  exstipulate,  3 or  more  ribbed,  and  im- 
punctate. (3148.) 

(5458.)  Exceptions.  The  ribs  occasionally  obscure  or  absent,  as  in  Sonerila  ; and  traces 
of  pellucid  dots  are  found  in  Diplogena. 

(5459.)  MELASTOMIDJE.  Melastomea,  De  Cand. 

GEN.  RULE.  The  anthers  dehiscent  by  apicial  pores.  (3152.) 

(5460.)  CHARI ANTH ID JE.  Chariantheje,  De  Cand. 

GEN.  RULE.  Ib.  The  anthers  dehiscent  lengthwise  by  chinks. 

(5461.)  MEMECYLACEJE.  Memecyleie,  De  Cund. 
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GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  peri- 
gynous  stamens,  long  incurved  anthers,  an  inferior  plurilocular  ovarium,  definite 
pendulous  exalbuminous  seeds  and  convolute  cotyledons ; the  leaves  are  opposite, 
exstipulate,  1 -ribbed,  and  impunctate. 

(5462.)  GUSTAVIACEJE.  Myrti  (part  of ),  Juss.,  Be  Gaud.,  &c.  Baii- 

RINGTONIE*  ET  LeCYTHIDE/E,  BuHL,  Doil,  Lind.,  &C. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  indefinite  peri- 
gynous  stamens,  concrete  carpella,  inferior  plurilocular  fruit,  and  the  seeds 
several  and  exalbuminous;  the  leaves  are  alternate  and  impunctate.  (3130.) 

(5463.)  LECYTH1BJE.  Lecythideie,  Rich.,  Be  Cand.,  &c. 

GEN.  RULE.  Ib.  The  corolla  being  often  catapetalous,  the  stamens  often 
connate  or  submonadelphous,  the  fruit  a woody  capsule,  dehiscent  transversely : 
the  cotyledons  are  foliaceous,  and  the  leaves  have  small  deciduous  stipules.  (3134.) 

(5464.)  BARRINGTONIBJE.  Barringtonie®,  Be  Cand.,  &c. 

GEN.  RULE.  Ib.  The  petals  discrete,  the  fruit  indehiscent,  the  cotyledons 
large  and  fleshy,  and  the  leaves  exstipulate,  with  iutromarginal  costules.  (3183.) 

(5465.)  MYRTACEJE,  Brown.  Myrtine®,  Be  Cand.  Myrtoide®,  Vent. 
Myrte®,  Myrti,  Juss. 

GEN.  RULE.  Apopetalous  angiospermous  exogense,  with  indefinite  perigy- 
nous  stamens  and  small  anthers,  an  inferior  ovarium,  and  exalbuminous  (mostly 
indefinite)  seeds ; the  leaves  opposite,  exstipulate,  aromatic,  pellucido-punctate, 
and  with  intromarginal  costules.  (3098.) 

(5466.)  Obs.  The  sepals  and  petals  often  cohere  by  their  upper  edges,  and  separate  in  the 
form  of  calyptrs ; the  cotyledons  are  frequently  conferruminate. 

(5467.)  MYRTIBJE.  Myrte®,  Be  Cand. 

GEN.  RULE.  Ib.  The  stamens  free,  and  the  fruit  fleshy  and  many-celled. 
(3102.) 

(5468.)  LEPTOSP ERMIBJE.  Leptosperme®,  Be  Cand. 

GEN.  RULE.  Ib.  The  stamens  free  or  polyadelphous,  the  fruit  dry  and 
many-celled.  (3101.) 

(5469.)  CHAMJELAUCIBJE.  Cham®laucie®,  Be  Cand. 

GEN.  RULE.  Ib.  The  stamens  free  or  subpolyadelphous,  and  the  fruit  dry 
and  1-celled.  (3100.) 

(5470.)  PUNICACEJE.  Pomace.®  (part  of  ),  Lin.  Myrti  (part  of ),  Juss. 
Granate®  et  Calycanthe®,  Bon,  &c.  Calycanthin®,  Bartl. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  perigynous 
stamens,  urceolate  persistent  calyx,  many  carpels,  and  seeds  without  albumen ; 
the  leaves  simple,  exstipulate,  and  dotless. 

(5471.)  GRANATIBJE.  Granate®,  Doit.  Myrtace/e  (part  of ),  Auct. 

GEN.  RULE.  Ib.  The  sepals  valvate,  the  stamens  indefinite,  the  anthers 
introrse,  the  carpels  connate,  and  the  fruit  a balaust ; the  stem  uniaxial,  branches 
spiny,  leaves  smooth  and  subpunctate.  (3090.) 

i 

(5472.)  CALY  CANTHIBJE.  Monimiis  Aff.,  Juss.  Rosaceis  Aff.,  Nees 
von  Esenbcck.  Calycanthe®,  Lind. 

GEN.  RULE.  Ib.  The  sepals  ' imbricate  and  indistinguishable  from  the 
petals,  stamens  subindefinite,  anthers  extrorse,  carpels  free  and  monospermous, 
fruit  a cynarhodon ; the  stem  multiaxial,  spines  0,  leaves  scabrous  and  impunc- 
tate. (3089.) 
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ROSIN M. 

(5473 .)  SYN.  Pomifer®,  Prunifer®,  <fcc.,  Ray.  Senticos®  et  Pomaces, 
Lin.  Rosace®,  Juss.  Calophyt®  (part  of ),  Bartl. 

GEN,  RULE.  Apopetalous  angiospermous  dicotyledons,  with  perigynous 
stamens,  a pentasepalous  calyx,  the  5th  or  odd  sepal  being  posterior  or  axial ; the 
fruit  a drupe,  pome,  follicle,  or  akenium  (not  a legume),  the  seeds  exalbuminous, 
and  the  embryo  straight ; the  leaves  stipulate.  (2248.) 

(5474.)  Exceptions.  Petals  occasionally  absent,  as  in  Sanguisorbacete  and  Hirtella 
apetala  of  the  Chrysobalanidai,  and  Rubus  apetalus  of  the  Rosacece:  the  stipules  are  occasion- 
ally wanting,  as  in  Rosa  Lowea  ; sometimes  converted  into  leaves,  as  in  R.  bracteata  ; and  at 
others  obsolete,  as  in  many  species  of  Spireea,  the  Hirtellce,  and  in  the  abnormal  genus  Neillia  : 
embryo  curved  in  Neurada. 

(5475.)  SANGUISORBACEJE.  Sanguisorb®  (part  of  Rosacea:  ),  Juss. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  peri- 
gynous stamens,  the  calyx  persistent  and  indurated,  inclosing  a solitary  dry  carpel 
(akenium)  ; the  leaves  alternate  and  stipulate.  (3077.) 

(5476.)  Obs.  The  anthers,  usually  2-celled  and  dehiscent  lengthwise,  are  1-celled  and  de- 
hiscent transversely  in  Alchemilla  arvensis;  and  in  this  plant,  the  ovules,  in  general  suspended, 
are  said  to  be  ascending.  In  the  Cliffortice  the  stipules  adhere  to  the  petioles.  Florkea,  if  re- 
ferred to  this  group,  is  an  abnormal  genus.  (3554.) 

(5477.)  SPIRJEACEJE,  De  Cand.  Spire.®  (part  of  Rosaces),  Juss.,  &c. 
Ulmarie®,  Vent. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  perigynous 
stamens,  fruit  superior,  follicular,  styles  terminal,  seeds  several  and  exalbuminous. 
The  calyx  ebracteate,  the  leaves  mostly  stipulate.  (3065.) 

(5478.)  QU1LLAJIDJE.  Quillaje®,  Don. 

GEN.  RULE.  Ib.  With  arborescent  stems,  caducous  stipules,  valvate  sepals, 
dioecious  flowers,  spreading  follicles,  connate  below,  erect  ovules,  and  leafy  coty- 
ledons. (3069.) 

(5479.)  Exception.  Petals  wanting  in  Kageneckia. 

(5480.)  SPIRJEIDJE.  Spire®,  Juss.  Ulmarie®,  Vent. 

GEN.  RULE.  Ib.  Herbs  or  shrubs,  with  imbricate  sepals,  united  flowers, 
discrete  follicles,  suspended  ovules,  and  thickish  cotyledons.  (3068.) 

(5481.)  Exceptions.  In  Schizonotus  sorbifolia  the  carpels  cohere,  and  form  a capsular 
fruit. 

(5482.)  ROSACEJE,  De  Cand.  Senticos®,  Lin. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  perigynous 
stamens,  the  fifth  sepal  posterior  or  axial,  the  carpels  superior,  the  seeds  definite 
and  exalbuminous,  and  the  fruit  akenia  or  drupeolae  ; leaves  alternate  and  sti- 
pulate. 

(5483.)  Exceptions.  Neurada  has  a half-adherent  calyx,  connate  carpels,  and  a pluri- 
locular  capsular  fruit ; stipules  absent  in  Rosa  Lowea,  and  occasionally  in  Rosa  bracteata.  (3033.) 

(5484.)  NEURIDJE.  Neurade k,  De  Cand. 

GEN.  RULE.  Ib.  The  calyx  valvate  in  aestivation,  and  partially  adherent 
to  the  germen ; the  stamens  definite,  the  carpels  connate,  forming  a 10-celled 
capsule,  and  the  embryo  curved.  (3038.) 

(5485.)  ROSIDM.  Ros®,  Juss.  Rose®,  De  Cand. 

GEN.  RULE.  Ib.  The  calyx  urceolate,  and  the  lobes  spirally  imbricate  in 
aestivation,  stamens  indefinite  ; the  fruit  a cynarhodon,  and  the  embryo  straight. 
(3037.) 

(5486.)  FRAGRARIDJE.  Potentillje,  Juss.  Dryade®,  Vent.  Fraga- 
riace®,  Rich. 
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GEN.  RULE.  Ib.  The  sepals  valvate,  the  carpels  numerous  and  free,  the 
fruit  either  akenia  or  drupeote,  surrounded  by  the  permanent  calyx;  the  embryo 
straight.  (3036.) 


(5487.)  PYRACEJE.  Pomifeiue,  Ray.  Pomace.®  (part  of),  Lin.  Do. 

Juss.,  De  Cand.,  &c.  , ... 

GEN  RULE  Apopetalous  angiospermous  dicotyledons,  with  numerous  pe- 

rigynous  stamens',  carpels  invested  by  a more  or  less  adherent  calyx,  the  fifth  sepal 
of  which  is  axial,  the  fruit  pomaceous,  the  ovules  definite  and  collateral,  the  seeds 
without  albumen,  and  the  embryo  straight;  the  leaves  are  alternate  and  stipulate. 
(5488.)  Exceptions.  Dicalyx  and  Pyrenaria,  vide  Dicalycidte  and  Pyrenaridce. 


(5489.)  P Y REN ARID JE. 

GEN  RULE.  lb.  The  calyx  being  inferior,  the  stamens  subperigynous, 
the  fruit  superior  and  subpomaceous ; the  embryo  erect,  and  the  cotyledons 
twisted.  (3006.) 

(5490.)  D1CAL  YCIDYE. 

GEN  RULE.  Ib.  The  corolla  catapetalous,  the  ovary  inferior,  3-celled,  ana 

many-ovuled,  the  fruit  subdrupaceous,  the  seeds  pendulous,  albuminous,  and  by 
abortion  solitary;  the  embryo  inverted  and  slightly  curved.  (3004.) 


(5491.)  PYRIDJE.  , , 

GEN.  RULE.  Ib.  The  fruit  a pome,  the  seeds  solitary,  ascending,  and  exal- 

buminous  ; the  embryo  erect  and  straight. 

r (5492.)  Exceptions.  The  carpels  are  sometimes  (but  very  seldom)  solitary  in  CraUBgus ; 
and  in  Amelanchier  they  are  spuriously  2-celled. 


(5493.)  PRUNACEJE.  Prunifer ie,  Ray.  Pomace m,  Lin.  Amygdaleje, 
Juss.,  &c.  Drupaceje,  De  Cand. 

GEN  RULE.  Apopetalous  angiospermous  dicotyledons,  with  numerous 
uerievnous  stamens,  the  5th  sepal  of  the  calyx  posterior,  the  carpels  free  and 
superior,  and  the  fruit  drupaceous  ; the  seeds  exalbumiuous,  and  the  leaves  alter- 
nate, simple,  and  stipulate. 

(5494.)  Exception.  Vide  (5497.) 


(5495.)  AM  YGDALIDAZ.  Amygdale/e,  Auct. 

GEN.  RULE.  Ib.  The  calyx  being  deciduous,  the  petals  regular,  stamens 
equal',  the  styles  terminal,  the  seeds  pendulous,  and  the  radicle  superior. 


(5496.)  CHR  YSOBALANIDM.  Chrysobalanesj,  Brown. 

GEN.  RULE.  lb.  The  calyx  being  persistent  and  coherent  at  one  side  with 
the  germen,  the  petals  often  irregular  or  absent,  the  style  basal,  and  the  seeds 

^5497.)  Exception.  The  seeds  are  albuminous  in  the  HirtelltB. 

CICERINJE. 

(5498.)  Leguminos.e,  Ray,  Juss.,  &c.  Papilionacee  et  Lomentace.e,  Lin. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  indefinite  peri- 
gynous  ' (seldom  bypogynous)  stamens,  superior  simple  ovaria  with  terminal 
styles,  the  fruit  a legume  or  loment,  very  rarely  a drupe,  the  seeds  definite  and 
exalbuminous,  the  fifth  sepal  abaxial,  and  the  leaves  alternate  and  stipulate. 

(5499.)  Exceptions.  The  petals  are  occasionally  reduced  in  number  from  5 to  4,  3,  2,  1. 
or  are  altogether  absent,  as  in  the  Detariacere,  &c.  Sometimes  they  are  connate,  as  in  the 
Mimusacece,  in  which  group  the  stamens  are  mostly  hypogynous,  and  occasionally  indefinite. 
The  Swartziaceai  also  are  sometimes  apetalous,  and  have  hypogynous  stamens.  The  leaves 
are  rarely  opposite,  and  occasionally  exstipulate,  as  in  the  Connarucece,  the  Sophorai,  and  the 

Myrosperma.  . 

Obs.  In  Moringa  the 'carpels  are  3 and  connate,  forming  a 3-valved  capsular  fruit:  and 
hence  by  Brown  it  has  been  made  the  typical  genus  of  a separate  group,  which  he  has  named 
Moringeae . (2187- ) 

(5500.)  Note.  For  definitions  of  the  Leguminoute,  Papilionacea;,  and  Lomentaeea  of  authors, 
vide  § 2025  and  2026. 
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MIMOSIAN/K. 

(5o0l.)  Leguminosa  (part  of),  Ray,  Juss.,  &c.  Lomentacea  (nearly), 
L.m.  Leg.  Rectembriea,  Be  Cand. 

GEN.  RULE.  Ib.  I he  embryo  straight  and  the  radicle  hilose. 

(5502.)  BElARIACEAi.  Detariea,  Be  Cand. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  subdefinite  peri- 
gynous  stamens,  the  calyx  4-lobed  and  valvate  in  aestivation,  the  fruit  superior  and 
drupaceous ; the  seeds  solitary  and  exalbuminous,  the  embryo  straight,  and  the 
radicle  hilose.  (2240.) 

(5503.)  MIMOSACEJE.  Mimosea;,  Be  Cand. 

GEN.  RULE.  Dichlamydeous  angiospermous  dicotyledons,  with  definite  or 
indefinite  hypogynous  stamens,  sepals  4-5,  valvate  in  aestivation,  petals  free  or 
connate,  equal,  valvate,  fruit  superior,  a legume  or  loment,  with  definite  exalbu- 
minous  seeds,  a straight  embryo  and  hilose  radicle.  The  leaves  are  alternate  and 
pinnate,  the  stipules  free  and  often  spiny.  (2220.) 

(5504.)  Obs.  The  leaves  frequently  degenerate  into  Phyllodia.  In  Erythrophleum  the  stamens 
are  perigynous. 

(5505.)  CASS1ACEAZ.  C/esa  lpiniea,  Be  Cand. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  peri- 
gynous stamens,  the  sepals  and  petals  imbricate  in  aestivation,  the  fruit  superior, 
a legume  or  loment,  and  the  seeds  definite  and  exalbuminous,  with  a straight 
embryo  and  hilose  radicle;  the  leaves  alternate  and  stipulate.  (2173.) 

(5506.)  CJESALPINIB7E.  Cassiea:,  Be  Cand. 

GEN.  RULE.  Ib.  The  stamens  free,  and  the  corolla  not  papilionaceous. 
(2177.) 

(5507-)  Exceptions.  Ill  Copaiferea,  Dialium,  Jonesia,  Hardwickia,  and  Ceratonia,  the 
flowers  are  apet.alous.  In  Afzelia , Palovea . Tamarindus , and  Heterostemon,  the  petals  vary 
from  4 to  3 and  2 ; and  in  Eperua,  Parivoa,  Codarium,  Intsia,  Vouapa,  and  Anthonota,  1 only 
is  developed ; while  in  Reichardia  there  are  from  6 to  10.  Moringa  has  a 3-valved  fruit,  vide 
(5499.) 

(5508.)  GEOFFROYIBAZ.  Geoffroieze,  Be  Cand. 

GEN.  RULE.  Ib.  The  stamens  connate  by  their  filaments,  and  the  corolla 
papilionaceous.  (2176.) 

LOTIANJE. 

(5509.)  SYN.  Papilionacea,  Lin.  (nearly).  Leguminosje  (part  of),  Ray, 
Juss.,  &c.  Legum.  Curvembria,  Be  Cand. 

GEN.  RULE.  Ib.  (5498.)  The  embryo  being  curved,  and  the  radicle  hilose. 

(5510.)  SW ARTZIACEJE.  Swartziea,  Be  Cand. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  hypo- 
gynous stamens,  the  sepals  connate,  lobes  indistinct  but  valvate  in  aestivation, 
the  petals  irregular  in  number  (mostly  1 or  2),  sometimes  absent,  the  fruit  supe- 
rior, a legume,  the  seeds  definite  and  exalbuminous,  the  embryo  curved,  and  the 
radicle  hilose.  The  leaves  alternate,  pinnate,  and  stipulate.  (2164.) 

(5511.)  LATll\RACEJE.  Leg.  Curvembria  Sarcoloba,  Be  Cand. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  peri- 
gynous mon-  or  di-adelpbous  stamens,  the  sepals  unequal,  imbricate  in  :estivation, 
and  the  fifth  anterior,  the  corolla  papilionaceous,  the  fruit  superior,  a legume  or 
loment,  with  definite  exalbuminous  seeds;  the  embryo  curved,  the  radicle  hilose, 
and  the  seed-lobes  fleshy  and  often  hypogean.  (2111.) 

(5512.)  Obs.  In  Lathyrus  Aphaca  the  leaves  are  abortive,  and  their  place  supplied  by  en- 
larged stipules ; while  in  Lathyrus  Nissolia  the  leaves  degenerate  into  Phyllodia,  and  the 
stipules  are  small,  or  even  absent. 

(5513.)  LOTACE7E.  Leg.  Cdrvembria  PhyllolobejE,  Be  Cand. 

GEN.  RULE.  Ib,(5511.)  The  seed-lobes  being  foliaceous  and  epigean.  (2035.) 
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(5514.)  Obs.  In  Diphaca  there  are  2 carpels,  a peculiarity  which  also  occurs  in  Ctesalpinia 
Uigyna  and  a Brazilian  species  of  Mimosa,  &c.  In  Onnosia  the  style  is  crowned  by  2 approxi- 
mate stigmata,  and  in  Moringa  of  the  Ccesalpinidai  the  fruit  is  formed  of  3 connate  carpels. 
See  5507.  The  stipules  are  absent  in  Sophora  and  Mgrospermum. 

CONN  A RIAN2E. 

(5515.)  Terebintaceje  (part  of),  Juss.  Connaracea:,  Brown. 

GEN.  RULE.  Ib.  (5498.)  The  embryo  being  straight  and  the  radicle  abhilose. 

(2020.) 

(5516.)  CONNARACEJE,  Brown,  &c. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  sub- 
perigynous  stamens,  sepals  imbricate  or  valvate  in  aestivation,  filaments  usually 
monadelphous,  carpels  superior,  solitary  or  several,  and  leguminous,  seeds  few  and 
exalbuminous,  the  embryo  straight,  and  the  radicle  abhilose.  The  leaves  alter- 
nate, compound,  impunctate,  and  without  stipules.  (2027.) 

(5517.)  Exception.  Albumen  is  sometimes  present  in  the  seeds. 

TEREB1NTHIN2E. 

(5518.)  SYN.  Terebintace^:,  Juss.  Terebinthin/e  (part  of),  Bartl. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  peri- 
gynous  stamens,  imbricate  sepals,  the  carpels  few  and  superior,  the  seeds  exalbu- 
minous, and  the  radicle  turned  towards  the  hilum.  The  leaves  exstipulate  and 
impunctate,  and  the  juices  mostly  resinous.  (1968.) 

(5519.)  Exceptions.  In  Melamrluea  of  the  Cassuviacece  the  stamens  are  indefinite  and 
hypogynous,  and  in  an  unpublished  genus  (believed  to  be  referrible  to  the  same  type)  the 
germen  is  said  by  Dr.  Brown  to  be  superior. 

(5520.)  BURSERACEAp,  Kiunth.  Terebintace®  (part  of ),  Juss. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  perigy- 
nous  stamens,  twice  or  four  times  as  many  as  the  petals,  which  are  usually 
valvate,  while  the  sepals  are  imbricate  in  sstivation ; the  disk  is  orbicular  or 
annular,  the  carpels  superior,  several,  and  concrete,  the  fruit  drupaceous,  2-5- 
celled,  the  ovules  2 in  each  cell,  and  collateral,  the  seeds  exalbuminous,  and  the 
radicle  hilose.  The  leaves  alternate,  pinnate,  and  impunctate.  (2002.) 

(5521.)  Obs.  Stipules  are  sometimes  present,  and  at  others  absent ; traces  of  pellucid  dots 
are  occasionally  found. 

(5522.)  SPONDIACEAZ,  Kunth,  Terebintaceje  (part  of),  Juss.  Tri- 
cocc.e  (part  of),  Bartl. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  perigy- 
nous  stamens,  a large  annular  disk,  and  superior  concrete  carpels  ; the  fruit  dru- 
paceous, 2-5-celled,  the  seeds  solitary,  pendulous,  and  exalbuminous.  The  leaves 
are  alternate,  exstipulate,  and  dotless,  and  the  juices  not  resinous.  (1097.) 

(5523.)  CASSUFIACEJE.  Terebintaceie  (part  of),  Juss.  Cassuviea: 
et  Anacardiea,  Brown. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  perigynous 
stamens,  an  enlarged  torus,  and  usually  single  superior  carpels ; the  fruit  is  simple 
and  drupaceous,  and  the  seed  solitary,  pendulous,  and  exalbuminous.  The  leaves 
alternate,  exstipulate,  and  impunctate,  and  the  juices  resinous. 

(5524.)  Exceptions.  The  carpels  are  sometimes  several,  but  all  save  one  are  abortive. 
(See  also  § 5519.) 

(5525.)  SUMACIilDJE.  Sumachineag,  De  Cand. 

GEN.  RULE.  Ib.  The  seed-lobes  foliaceous,  and  radicle  folded  back  on 
the  edges  of  the  cotyledons. 

(5526.)  PISTACID/E.  Anacardie*,  Dc  Cand. 

GEN.  RULE.  Ib.  The  seed-lobes  being  thick  and  fleshy,  and  the  cotyledon? 
folded  back  on  the  radicle. 
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1LICIN/E. 

(5527).  SYN.  Dumosa  (part  of ),  Lin.  Rhamni,  Juss. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  peri- 
gynous  stamens,  sepals  imbricate,  rarely  valvate  in  aestivation ; the  carpels  few, 
the  seeds  albuminous,  and  the  embryo  straight.  (1919.) 

(5528.)  Exceptions.  The  staminiferous  corolla  of  the  Aquifulidce  is  hypogynous  and 
catapetalous,  and  in  Rhamnacai  and  Celastridce  it  is  occasionally  absent.  Albumen  sometimes, 
but  rarely  wanting,  as  in  the  Staphylidee. 

(5529.)  RHAMNACEJE.  Rhamnea:,  De  Cand. 

GEN.  RULE.  A-  or  apopetalous  angiospermous  dicotyledons,  with  definite 
perigynous  stamens,  opposite  the  petals  (when  present),  or  alternate  with  the 
sepals,  which  are  valvate  in  aestivation.  The  germen  inferior  or  superior,  2-3-4 
celled,  and  the  seeds  solitary  and  erect;  the  albumen  mostly  present,  but  some- 
times very  spare.  The  leaves  simple,  alternate,  and  stipulate.  (1951.) 

(5530.)  Exceptions.  The  minute  stipulsc  are  often  absent,  and  the  leaves  are  sometimes 
opposite. 

(5531.)  BRUNIACEJE,  Brown. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  peri- 
gynous stamens,  alternate  with  the  petals ; sepals  and  petals  imbricate  in  aestiva- 
tion ; germen  half-superior,  formed  of  1 or  several  carpels;  ovules  definite  and 
pendulous,  seeds  solitary  or  in  pairs,  and  the  embryo  in  the  axis  of  fleshy  albumen. 

(5532.)  Exceptions.  The  germen  is  superior  in  Raspailia. 

(5533.)  CELASTRACEIE.  Rhamni  (part  of),  Juss.  Celastrinea, 
Brown. 

GEN.  RULE.  Apopetalous  angiospermous  dicotyledons,  with  definite  peri- 
gynous stamens  opposite  to  the  sepals,  which  with  the  petals  are  imbricate  in 
aestivation ; the  disk  staminiferous,  the  carpels  several,  superior,  and  the  seeds 
definite,  erect,  or  ascending,  and  in  general  albuminous. 

(5534.)  Exceptions.  V ide  Staphylidce  and  Dulongidce. 

(5535.)  STAEHYLIDM.  Staphyleaceae  (part  of).  Celastrinea, 
De  Cand. 

GEN.  RULE.  Ib.  The  seeds  being  osseous,  truncate,  exarillate,  and  exal- 
buminous,  and  the  leaves  compound,  opposite,  and  stipulate.  (1936.) 

(5536.)  CELASTRIDJE.  Celastrinea,  Lind.  Do.  (part  of ),  De  Cand. 

GEN.  RULE.  Ib.  The  seeds  not  truncate,  arillate,  the  albumen  fleshy,  and 
the  leaves  simple,  alternate,  and  exstipulate.  (1957.) 

(5537.)  Exceptions.  In  Alzatea  and  Crypteronia  the  flowers  are  apetalous  ; in  the  latter 
they  are  also  monoecious,  in  Actegeton  dioecious,  and  polygamous  in  Maytenus. 

(5538.)  DU  LONGIDJE.  Celastrinea  illegithnoe . 

GEN.  RULE.  Ib.  The  sepals  being  valvate  in  activation.  (1933.) 

(5539.)  AQUIFOLIACEJE,  De  Cand.  Rhamni  (part  of ),  Juss. 

GEN.  RULE.  Catapetalous  angiospermous  dicotyledons,  with  definite  pe- 
rigynous stamens,  alternate  with  the  petals  ; the  sepals  imbricate,  the  carpels 
several,  superior,  and  the  seeds  solitary,  exarillate,  and  albuminous.  (1921.) 

(5540.)  AQU1FOLIDJE.  Aquifoliacea,  De  Cand.  Ilicinea,  Brongniari. 

GEN.  RULE.  Ib.  The  corolla  staminiferous  and  hypogynous,  the  ovary 
truncate,  the  fruit  fleshy,  and  the  seeds  pendulous,  sessile,  and  with  a small 
chalaza;  the  leaves  exstipulate.  (1925.) 

(5541.)  STACKHOUSID/E.  Stackhouse*,  Brown. 

GEN.  RULE.  Ib.  The  calyx  corollil'erous  and  staminiferous;  the  styles 
lateral,  ovarium  lobed,  fruit  dry,  and  seeds  erect;  the  leaves  are  furnished  with 
stipules.  (1924.) 
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QUEKirEiiI.ES. 

(5542.)  SYN.  Dicotyledones  Imperfect*  vel  Apetal®,  Ray.  Dicoty- 
ledones  Apetala  ct  Diclines  Irregulares  (in  part),  Juss.  Dicotyledones 
Incomplete,  BeCand.  Exogena  Apetala,  or  Monochlamyde/e,  et  Achla- 
mydeje,  De  Cand.,  &c.  Veg.  Dicotyledonea  Gymnoblasta  Apetala,  Bartl. 

GEN.  RULE.  Apetalous  Rosares,  that  is,  a-  or  mono-chlamydeous  angio- 
spermous dicotyledons  or  exogen*,  the  corolla  being  absent,  or  united  with  the 
calyx.  (1508.) 

(5543.)  Exceptions.  Petals  are  occasionally  developed,  as  in  some  Euphorbiacece , and 
petaloid  processes  (barren  filaments)  occur  in  Chailetiacece  and  Aquilariacece. 

Apetalous  flowers  are  found  also  among  the  Rosales;  and  sometimes,  though  very  seldom, 
among  the  Syringales.  q.  v. 

EUPHORBINJE. 

(5544.)  SYN.  Tricocca  (part  of),  Lin.,  Bartl.  Euphorbia:,  &c.,  Juss. 
GEN.  RULE.  A-  mono-  or  di-chlamydeous  angiospermous  exogenas,  with 
separated  flowers ; the  perianth,  when  present,  imbricate  in  aestivation ; the 
germen  superior,  mostly  3-celled,  and  the  seeds  with  fleshy  albumen  and  straight 
axile  embryo. 

(5545.)  Obs.  The  Begoniaceee  (if  belonging  to  the  section,)  are  abnormal,  from  having 
an  inferior  germen. 

(5546.)  EMP ETRACEJE.  Eric.  Aff,  Juss.  Empetrea,  Nuttall,  Bon. 
GEN.  RULE.  Monochlamydeous  angiospermous  dicotyledons,  with  im- 
bricated scale-iike  sepals  and  definite  alternate  stamens;  the  germen  superior, 
3-6-9  celled,  the  ovules  solitary  and  ascending,  and  the  seeds  with  a fleshy  watery 
albumen,  and  straight  axile  embryo.  The  juices  watery,  not  lactescent. 

(5547.)  Rudimentary  petals  are  said  to  be  occasionally  developed.  (1893.) 

(5548.)  EUPHOUBIACEJE,  Brown.  Euphorbia:,  Juss.  Tithyma- 
loidea,  Vent. 

GEN.  RULE.  A-  or  mono-,  seldom  di-  chlamydeous  angiospermous  exogen*, 
with  separated  flowers ; a free  germen,  mostly  3-celled,  definite  pendulous  seeds, 
with  carunculate  test*  and  oily  fleshy  albumen.  The  sap  is  lactescent.  (1847.) 

(5549.)  Obs.  Sometimes  the  carpels  are  but  2,  and  occasionally  there  are  more  than  3. 
The  sap  is  not  always  milky. 

(5550.)  BUXIDJE. 

GEN.  RULE.  Ib.  The  seeds  being  2 in  each  cell,  and  the  stamens  definite. 
(1851.) 

(5551.)  EUPHORBIBJE. 

GEN.  RULE.  Ib.  The  seeds  being  solitary,  and  the  stamens  definite  or  in- 
definite. (1850.) 

(5552.)  BEGONIA CEJE,  Brown. 

GEN.  RULE.  Monochlamydeous  angiospermous  dicotyledons,  with  a supe- 
rior, irregular,  petaloid  calyx, imbricate  in  *stivation,  indefinite  stamens,  an  inferior 
3-celled  germen,  and  many-ovuled  placentae,  the  fruit  capsular,  crowned  with  the 
marcescent  perianth,  and  winged.  The  seeds  many  and  small,  with  striated  naked 
test*,  and  fleshy  (not  oily)  albumen.  The  leaves  have  membranous  stipules. 
(1844.) 

RUM  WIN  YE. 

(5553.)  SYN.  Holoraceas  (chief  part),  Lin.  Fagopyrina:  and  part  of  Ca- 
ryophyllina,  Bart. 

GEN.  RULE.  Monochlamydeous  angiospermous  dicotyledons,  with  the  pe- 
rianth often  coloured  and  imbricate  in  *stivation,  flowers  mostly  united,  germen 
free,  albumen  mealy  (seldom  absent),  and  the  embryo  curved.  Stems  in  general 
herbaceous  and  non-lactescent,  and  the  leaves  simple.  (1771.) 


1142 


SYNOPSIS  OF  THE  CLASSES,  ORDERS,  AND 


(5554.)  Exceptions.  The  flowers  are  sometimes  dioecious,  as  in  Rumex  Acetosa,  and 
Acetosella,  and  occasionally  polygamous,  as  in  Atriplex.  In  the  Petiveridce  the  seeds  are  with- 
out albumen. 

(5555.)  POLYGON ACExE.  Polygonea,  Juss.,  &c. 

GEN.  RULE.  Monochlamydeous  angiospermous  dicotyledons,  with  connate, 
often  coloured  imbricate  sepals,  definite  perigynous  stamens,  superior  germen, 
solitary  erect  seeds,  inverted  embryo,  and  mealy  albumen.  The  leaves  simple, 
alternate,  and  the  stipules  ocreate.  (1820.) 

(5556.)  Exceptions.  In  Eriotjonum  the  nodi  are  pubescent,  and  the  ocreae  abortive. 

(5557.)  NYCTAGINACExE.  Nyctagines,  Juss.  Nyctaginea,  Brown. 

GEN.  RULE.  Monochlamydeous  angiospermous  dicotyledons,  with  a tubular 
calyx,  the  limb  plaited  in  aestivation,  definite  hypogynous  stamens,  superior  ger- 
men, fruit  enclosed  by  the  hardened  persistent  tube  of  the  calyx,  seeds  solitary, 
erect,  radicle  inferior,  and  albumen  mealy.  Leaves  mostly  opposite,  and  without 
stipules.  (1814.) 

(5558.)  Exceptions.  The  seeds  are  apparently  without  seed-coats,  from  the  close  ad- 
herence of  the  testa  to  the  true  pericarp,  the  hardened  calyx  simulating  a pericarp. 

(5559.)  8CLERANTHACEJE.  Illecebrea  (Queriacea  etMiNUARTiEA), 
De  Cand. 

GEN.  RULE.  Monochlamydeous  angiospermous  dicotyledons,  with  definite 
perigynous  stamens  opposite  the  sepals,  which  are  imbricate  in  aestivation,  the 
germen  superior  and  1-celled;  the  seed  solitary  and  pendulous,  the  albumen 
mealy,  and  the  embryo  curved.  (1807.) 

(5560.)  POLLICHIDJE.  Pollichiea  Illecebrea;  (part  of),  De  Cand. 

GEN.  RULE.  Ib.  The  leaves  somewhat  whorled,  and  the  bracteae  and  sepals 
becoming  succulent,  aud  forming  a fleshy  fruit.  (1812.) 

(5561.)  ILLECEBRIDYE.  Illecebrea:  vera,  De  Cand. 

GEN.  RULE.  Ib.  The  leaves  having  scarious  stipulae,  and  the  flowers  scarious 
bracteae,  the  sepals  often  distinct,  and  the  curved  embryo  lying  on  one  side  of  the 
albumen.  (1811.) 

(5562.)  SCLERANTHIDJE.  Scleranthea,  Link.  Queriacea  Minuar- 
tiea,  De  Cand. 

GEN.  RULE.  Ib.  The  leaves  exstipulate,  calyx  tubular,  indurated,  and  in- 
vesting the  ovary;  the  embryo  curved  round  the  albumen.  (1810.) 

(5563.)  BETACEM.  Amaranthi  et  Atriplices,  Juss. 

GEN.  RULE.  Monochlamydeous  angiospermous  dicotyledons,  with  definite 
stamens  (5  or  less)  opposite  the  sepals,  which  are  imbricate  in  aestivation.  The 
germen  superior,  1-celled,  the  seeds  1 or  more,  albumen  mealy  (seldom  absent) 
and  the  embryo  curved  or  spiral.  The  leaves  are  simple,  alternate,  and  exsti- 
pulate. (1735.) 

(5564.)  Exception.  Leaves  sometimes,  but  rarely  opposite. 

(5565.)  AMARANTIDYE.  Amaranthi,  Juss.  Amaranthacea,  Brown. 
Amarantacea,  Lind. 

GEN.  RULE.  Ib.  The  flowers  shewy,  the  perianth  being  coloured  and 
involucrate ; the  stamens  hypogynous,  and  often  connate ; the  seeds  (one  or 
more)  with  mealy  albumen.  (1789.) 

(5566.)  Exception.  The  stamens  are  sometimes  perigynous,  and  occasionally  a supernu- 
merary whorl  is  developed,  but  these  are  mostly  barren. 

(5567.)  CHENOPODID/E.  Atriplices,  Juss.  Chenopodea,  Vent. 
De  Cand.,  &c. 

GEN.  RULE.  Ib.  The  flowers  inconspicuous,  perianth  herbaceous  and 
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ebracteate,  stamens  free  and  perigynous,  seed  solitary,  and  the  albumen  sometimes 
absent.  (1788.) 

(5568.)  Exceptions.  Stamens  occasionally  hypogynous. 

(5569.)  P ETIVER1ACEJE,  Link.  Atriplices  (part  of),  Juss.  Peti- 
verieje,  Agardh. 

GEN.  RULE.  Monochlamydeous,  angiospermous  dicotyledons,  with  perigy- 
nous stamens,  definite  or  indefinite,  (5  or  more,)  alternate  with  the  sepals  when 
few;  and  abinvolucrate  flowers.  The  ovarium  superior,  1 or  more  celled,  the 
seeds  solitary  and  erect,  and  the  radicle  inferior. 

(5570.)  P HYTOLACCJDJE.  Phytolacceie,  Brown. 

GEN.  RULE.  Ib.  The  leaves  exstipulate,  ovary  1-10  celled,  stigmata  ter- 
minal, and  embryo  curved  round  mealy  albumen.  (1781.) 

(5571.)  Ohs.  The  ovary  is  many-celled  in  all  the  genera  save  Ilivina,  in  which  it  is  formed 
of  a single  carpel.  The  carpels  are  also  distinct  in  Gisehia,  and  nearly  so  in  one  species  of 
Phytolacca. 

(5572.)  PETEFERID/E.  Peteverieie,  Agardh. 

GEN.  RULE.  Ib.  The  leaves  stipulate,  the  ovary  1-celled,  the  stigma  lateral, 
the  albumen  evanescent  or  abortive,  and  the  cotyledons  spirally  convolute.  (1780.) 

ASARINM. 

(5573.)  SYN.  Asarine/e  (part  of,  Veg.  Dicotyledonea  Chlamydo- 
b last  a,)  Bard. 

GEN.  RULE.  Monochlamydeous  angiospermous  exogen®  or  dicotyledons, 
with  definite  stamens,  variable  in  exsertion ; a plurilocular  ovary,  numerous 
ovules,  central  or  subcentral  placent®,  many  albuminous  seeds,  and  an  included 
embryo.  (1755-6.) 

(5574.)  Exceptions.  In  Nepenthes  the  stem  is  scarcely  exogenous,  and  in  Aristolochiacece 
the  embryo  is  undivided  before  germination. 

(5575.)  NEPENTHACEAS.  Nepenthina,  Link.  Nepenthe.®,  Lind. 
GEN.  RULE.  Monochlamydeous  angiospermous  dicotyledons,  with  subde- 
finite,  hypogynous,  monadelphous  stamens,  an  imbricate  perianth,  ovarium  superior 
and  4 -celled,  ovules  indefinite,  seeds  albuminous,  and  the  embryo  distinctly  2-lobed. 
The  leaves  are  ascidiate. 

(5576.)  ARISTOLOCHIACEJE.  Aristolochiea;,  Juss.,  &c.  Pisto- 
lochinae  et  Asarin/e,  Link.  Asarinea,  Brown. 

GEN.  RULE.  Monochlamydeous  angiospermous  exogen®,  with  definite 
epigynous  stamens,  a synsepalous  calyx  valvate  in  aestivation,  the  germen  inferior, 
3-6  celled,  the  seeds  many  and  albuminous,  and  the  embryo  minute  and  undivided 
before  germination.  The  leaves  not  ascidiate,  but  often  stipulate.  (1757.) 

(5577.)  ASAR1DJE.  (1761.) 

GEN.  RULE.  Ib.  The  stamens  being  free  and  simply  epigynous. 

(5578.)  ARISTOLOCHIDJE. 

GEN.  RULE.  Ib.  The  flowers  being  gynandrous.  (1760.) 

P1PERINJE. 

(5579.)  SYN.  Piperita:  (part  of ),  Lin.  Urtic.  Aff.,  Juss. 

GEN.  RULE.  Achlamydeous  angiospermous  exogen®,  with  a spadiciform 
inflorescence,  definite  or  indefinite  stamens,  albuminous  seeds  and  included 
embryo,  the  vitellus  being  in  general  persistent.  (1739.) 

(5580.)  CHLORANTHACEIE'.  Chlorantheie,  Brown. 

GEN.  RULE.  Achlamydeous  angiospermous  exogen®,  with  definite  lateral 
stamens  and  1-celled  anthers.  The  ovary  I -celled,  the  fruit  drupaceous  and 
dehiscent,  the  seed  pendulous,  and  the  embryo  lying  at  the  apex  of  fleshy  albu- 
men, the  vitellus  not  being  persistent.  The  leaves  opposite,  with  sheathing 
petioles.  (1751.) 
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(5581.)  PIPERACEJE,  Rich . 

GEN.  RULE.  Achlamydeous  angiospermous  exogenae,  with  definite  stamens 
and  1-2  celled  anthers.  The  ovary  1 -celled,  the  seed  solitary,  erect,  and  albu- 
minous ; and  the  embryo  included  within  the  persistent  vitellus.  The  leaves  oppo- 
site (or  alternate  by  abortion)  and  exstipulate.  (1743.) 

(5582.)  Obs.  According  to  Richard  and  Blume,  the  embryo  is  monocotyledonous. 

(5583.)  SAURU RACEJE.  Saurure/e,  Rich. 

GEN.  RULE.  Achlamydeous  angiospermous  dicotyledons,  with  definite 
stamens  and  2-celled  anthers,  the  germen  formed  of  4 carpels,  seeds  few,  ascend- 
ing and  albuminous,  and  the  embryo  included  within  the  vitellus.  The  leaves 
alternate  and  stipulate.  (1740.) 

HIPPUR1NJE. 

GEN.  RULE.  Apetalous  angiospermous  exogenae,  with  definite  stamens,  the 
cotyledons  being  variable  and  abnormal  in  size  or  number.  Herbaceous  or  siif- 
fruticose  aquatics. 

(5584.)  Exception.  Petals  are  developed  in  Trapacece,  and  sometimes  in  Haloragidte. 

(5585.)  CERATOPHYLLACEJE.  Ceratophylle r,  Gray,  Be  Cand. 

GEN.  RULE.  Monochlamydeous  angiospermous  exogenae,  with  monoecious 
flowers,  a superior  free  ovarium,  1 -celled  and  1 -seeded;  the  embryo  exalbuminous, 
with  4 cotyledons  and  a compound  plumule;  submerged  floating  plants,  with 
multifid  leaves.  (1733.) 

(5586.)  TRAPACEJE.  Hydrocaryes,  Link.  Onagrarie/f.  (part  of), 
De  Cand. 

GEN.  RULE.  Diclilamydeous  angiospermous  exogenae,  with  definite  (4)  pe- 
rigynous  stamens,  an  inferior  germen  and  definite  pendulous  ovules;  the  seed 
solitary  and  exalbuminous,  and  with  2 very  unequal  cotyledons.  (1730.) 

(5587.)  HIPPURIDACEJE.  H alorageie,  Brown,  <fcc. 

GEN.  RULE.  Monochlamydeous  angiospermous  dicotyledous,  with  definite 
stamens,  an  inferior  germen  and  albuminous  seeds,  with  the  2 cotyledons  very 
minute.  (1722.) 

(5588.)  Exceptions.  In  the  Haloragidce  petals  are  sometimes  developed. 

(5589.)  CALLITRICHIDrE.  Callitrichine/e,  Link. 

GEN.  RULE.  Ib.  Flowers  mostly  separate,  stamens  1-2,  and  the  anther 
1 -celled.  Bractese  2,  and  petaloid  ; limb  of  calyx  obsolete;  fruit  4-celled,  seeds 
solitary  and  peltate.  (1727.) 

(5590.)  HIPPURIBJE.  Halorageie  (part  of),  Brown.  Hippuride.’f, 
Link  and  Bartl. 

GEN.  RULE.  Ib.  Flowers  monandrous,  limb  of  calyx  entire  and  very  small ; 
anthers  2-celled,  fruit  1-celled  and  1-seeded.  (1726.) 

(5591.)  HALOR/1GIDJE.  IIalorage/e  (part  of),  Brown,  &c.  Cerco- 
dianas,  Juss.  If  YGiiojuE.i',,  Rich. 

GEN.  RULE.  Ib.  The  limb  of  the  calyx  evidently  lobed,  petals  often  present, 
stamens  more  than  2 (3-8),  seeds  solitary  and  pendulous.  (1725.) 

LA  URIN2E. 

(5592.)  SYN.  Holoraceas  et  Vepreculie  (part  of),  Lin.  Class  VI., 
PERisTAMiNiE,  Juss.,  Rich.  Proteinaj,  Bartl. 

GEN.  RULE.  Monochlamydeous  angiospermous  exogeme,  with  the  flowers 
in  general  united,  and  the  perianth  mostly  coloured.  The  fruit  1 or  many  seeded, 
albumen  none,  or  if  present  not  mealy,  but  either  fleshy  or  ruminated.  The  stems 
arborescent  or  shrubby,  seldom  herbaceous,  and  the  leaves  exstipulate.  (1662.) 

(5593.)  Exceptions.  Vide  Penceacece,  in  which  the  seeds  are  homogenous,  the  embryo 
and  cotyledons  not  being  distinguishable : MyristicacetB,  in  which  the  seeds  have  ruminated 
albumen ; and  Santalaceic,  in  which  it  is  fleshy.  See  also  Thymelaiaceai  and  Cassythidtr:. 
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(5594.)  TERM  IN  A LI  A CEJE . Terminalieie  (part  of  Co.mbretacea.), 

De  Cand. 

GEN.  RULE.  Monochlamydeous  angiospermous  dicotyledons,  with  a superior 
calyx,  the  limb  valvate  and  deciduous.  Stamens  definite  and  perigynous,  ovarium 
1-celled,  without  any  central  column  ; seeds  definite,  pendulous,  and  exalbumi- 
nous,  and  the  cotyledons  spiral.  (1715.) 

(5595.)  SANTALACE.E,  Brown.  Onagraria:  et  El/eagni  (part  of ),  Juss. 
Osyrin.e,  Link. 

GEN.  RULE,  Monochlamydeous  angiospermous  dicotyledons,  with  the  calyx 
mostly  superior,  and  valvate  in  aestivation ; the  ovarium  1-celled,  and  the  seeds 
solitary  and  exarillate,  with  fleshy  albumen.  (1706.) 

(5596.)  Exception.  See  Osyridce. 

(5597.)  SANTALIDjE.  Santalace/e  Legitime. 

GEN.  RULE.  Ib.  The  ovarium  inferior,  3-ovuled  fruit,  1 -seeded  by  abortion, 
and  the  embryo  round.  (1711.) 

(5598.)  NYSSID2E. 

GEN.  RULE.  Ib.  The  ovarium  inferior,  1-ovuled  and  1 -seeded  ; embryo  not 
cylindrical,  cotyledons  foliaceous.  (1710.) 

(5599.)  OSYRID/E.  Calycifloraj  (part  of),  Lin.  Osyride m,  Juss.  An- 
thoeole.®,  Brown. 

GEN.  RULE.  Ib.  Ovarium  free  and  superior,  with  a ternary  disposition  in 
the  flowers.  (1709.) 

(5600.)  Obs.  Exocarpus  is  remarkable  for  bearing  its  flowers  on  the  edges  of  dilated  foli- 
aceous processes,  indistinguishable  from  leaves. 

(5601.)  PENJEACEJE,  Brown. 

GEN.  RULE.  Monochlamydeous  angiospermous  exogenag,  with  an  inferior 
bracteate  hypocrateriform  calyx,  the  limb  either  valvate  or  imbricate  in  aestivation. 
The  flowers  united,  with  a quaternary  disposition  ; the  seeds  definite  and  exalbu- 
minous,  and  the  embryo  solid  and  homogeneous,  without  the  regular  distinction 
of  parts.  (1700.) 

(5602.)  Obs.  The  bracteae  have  sometimes  been  mistaken  for  sepals,  and  P encea  thus 
considered  dichlamydeous  and  monopetalous.  Vide  (1703.) 

(5603.)  PROTEACEM,  Brown.  Protea:,  Juss. 

GEN.  RULE.  Monochlamydeous  angiospermous  dicotyledons,  with  definite 
perigynous  stamens  opposite  the  sepals,  which  are  valvate  in  .estivation.  The 
calyx  tubular  and  free,  the  germen  superior,  and  the  seeds  definite,  erect,  and 
exalbuminous.  The  leaves  are  exstipulate,  and  peculiarly  harsh  and  dry.  (1697.) 

(5604.)  Exception.  In  Franklandia  the  aestivation  is  said,  by  Brown,  to  be  induplicate. 

(5605.)  TH  YMELJEACEJE. 

GEN.  RULE.  Monochlamydeous  angiospermous  dicotyledons,  with  definite 
perigynous  stamens,  calyx  tubular,  and  the  lobes  imbricate  in  .estivation.  The 
germen  superior,  1-celled  and  1 -seeded.  The  seeds  solitary,  and  the  albumen 
none,  or  very  spare.  (1688.) 

(5606.)  ELJEAGNIDM.  Calycifeoiia.  (part  of),  Lin.  El*aoni,  Juss. 
Elajagnea,  Rich. 

GEN.  RULE.  Ib.  The  perianth  scabrous  and  persistent,  covering  the  fruit 
when  ripe ; the  stamens  alternate  with  its  lobes,  the  ovule  and  the  embryo  both 
erect.  The  leaves  rough  and  scaly.  (1692.) 

(5607.)  Obs.  The  flowers  are  in  general  dimcious. 

(5608.)  TH  YMJE L ID 7E.  Veprecul/e  (partof  ),  Lin.  Thymelje,  Juss.,  <fec. 

GEN.  RULE.  Ib.  The  calyx  being  coloured,  often  bearing  within  it  petaloid 
scales,  and  notinvesting  the  fruit.  The  stamens  opposite  the  sepals,  when  equal 
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to  them  in  number.  The  ovule  pendulous,  and  the  embryo  inverted.  The  leaves 
smooth.  (1691.) 

(5609.)  HERN AND! ACE JE.  Laur.  Aff.  Juss.  Hernandie®, Blume. 

GEN.  RULE.  Monochlamydeous  angiospermous  dicotyledons,  with  involu- 
eellate  (often  separate)  flowers ; an  inferior,  tubular,  deciduous  calyx ; definite 
perigynous  stamens,  superior  1-celled  germen,  with  solitary,  pendulous,  exalbu- 
minous  seeds,  and  the  embryo  with  lobed  cotyledons.  (1683.) 

(5610.)  MYRISTICACEJE.  Laur.  Aff.  Juss.  Myristice®,  Brown. 

GEN.  RULE.  Monochlamydeous  angiospermous  dicotyledons,  with  dioecious 
flowers ; a trifid  valvate  calyx,  definite  monadelphous  stamens,  a superior  1-celled 
ovary,  with  a solitary  erect  seed,  furnished  with  an  arillus  and  ruminated  albumen. 
(1676.) 

(5611.)  LAURACEAZ.  Holorace®,  >;  Lin.  Lauri,  Juss.  Laurine®, 
Vent.,  &c. 

GEN.  RULE.  Monochlamydeous  angiospermous  dicotyledons,  with  united 
flowers,  an  inferior  calyx,  imbricate  in  aestivation,  definite,  perigynous,  discrete 
stamens,  the  anthers  dehiscent  by  recurved  valves,  the  ovary  superior,  ovules  soli- 
tary and  pendulous,  and  the  seeds  exalbuminous  and  exarillate.  (1663.) 

(5612.)  CASSYTHIDM. 

GEN.  RULE.  Ib.  Stems  leafless  and  herbaceous,  and  secretions  insipid. 
(1667.) 

(5613.)  LAURIHM. 

GEN.  RULE.  Ib,  Stems  leafy  and  arborescent,  and  the  secretions  aromatic. 
(1666.) 

UR  THAN  IE. 

(5614.)  SYN.  Scabrid®,  Lin.  Urtic®,  Juss. 

GEN.  RULE.  Apetalous  angiospermous  dicotyledons,  with  usually  separated 
flowers,  amentaceous  or  subamentiform  inflorescence,  superior  germen,  and  soli- 
tary albuminous  seeds.  (1585.) 

(5615.)  Exception.  Flowers  sometimes  united. 

(5616.)  MONIMIACEJE.  Monisiie®,  Juss.  Atherosperme®,  Brown. 

GEN.  RULE.  Apetalous  angiospermous  dicotyledons,  with  sessile  involu- 
crate  flowers,  indefinite  perigynous  stamens,  anthers  dehiscent  lengthwise,  carpels 
several  and  superior,  seeds  solitary,  and  with  abundant  albumen.  (1655.) 

(5617.)  ATHEROSPERMIDJE.  Atherosperme®,  Brown. 

GEN.  RULE.  Ib.  The  anthers  dehiscent  by  recurved  valves,  and  the  ovule 
erect,  and  the  radicle  inferior.  (1659.) 

(5618.)  AMBOR1DJE.  Monimie®  (part  of  ),  Juss. 

GEN.  RULE.  Ib.  The  anthers  dehiscing  by  a simple  chink,  the  seeds  pen- 
dulous, and  the  radicle  superior.  (1658.) 

(5619.)  DATISCACEjE.  Miscellane/e,  a Lin.  Datisce®,  Brown. 

GEN.  RULE.  Monochlamydeous  angiospermous  dicotyledons,  with  regular 
flowers;  the  germen  inferior,  1-celled,  with  parietal  placentae  and  indefinite 
ovules.  The  fruit  capsular  and  biant  at  the  apex,  the  seeds  many,  with  a finely 
reticulated  testa,  fleshy  albumen,  and  straight  embryo.  (1652.) 

(5620.)  URTICACEJE.  Scabriu®  (part),  Lin.  Urtice®  (part),  Juss. 
Urtice®,  De  Cancl.  Do.  including  C®nosanthe®  et  Cannabin®,  Blume,  with 
Lacisteme®,  Mart. 

GEN.  RULE.  Monochlamydeous  angiospermous  dicotyledons,  with  an  amen- 
taceous inflorescence,  definite  stamens,  germen  superior,  1 -celled,  and  mostly 
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1 - seeded,  albumen  in  general  present,  and  the  radicle  superior.  Leaves  alternate 
and  stipulate ; not  lactescent.  (1631.1 

(5621.)  Exceptions.  Albumen  sometimes  wanting  in  the  Urticidee  and  Cannabidce. 

(5622.)  LACISTEMIDJE.  Urticeje  (part  of  ),  Auct.  Lacisteme®,  Martius. 
GEN.  RULE.  Ib.  The  stamens  hypogynous  and  unilateral,  with  a thick 

2- lobed  connectivum,  and  anthers  dehiscing  transversely,  ovules  many,  fruit  cap- 
sular and  dehiscent,  seed  in  general  solitary  by  abortion,  pendulous,  arillate,  and 
albuminous.  (1636.) 

(5623.)  CANNABID/E.  Cannabin®,  Blume,  Bartl.,  &c. 

GEN.  RULE.  Ib.  The  stameus  perigynous,  opposite  the  sepals,  straight  in 
aestivation,  and  not  irritable ; the  embryo  curved  or  spiral ; fruit  indehiscent. 
(1635.) 

(5624.)  URTICIBJE.  Urticeae  ver/e,  Bartl.,  &c. 

GEN.  RULE.  Ib.  The  stamens  perigynous,  opposite  the  sepals,  induplicate 
in  aestivation,  and  irritable;  fruit  indehiscent,  and  the  embryo  straight.  (1634.) 

(5625.)  PLATANACEJE.  Scabridje  (part  of),  Juss.  Artocarpe®,  De 
Cand. 

GEN.  RULE.  Apetalous  angiospermous  dicotyledons,  with  congested  sub- 
amentaceous  (seldom  solitary)  flowers ; definite  stamens,  germen  free  or  but 
slightly  adherent,  imbedded  in  a fleshy  receptacle  or  invested  by  the  persistent 
calyx,  the  seed  solitary,  pendulous  and  albuminous,  and  the  embryo  mostly  curved. 
The  leaves  are  alternate  and  stipulate.  (1590.) 

(5626.)  Exception.  In  the  Antiarid<B  the  flowers  are  solitary.  The  albumen  is  sometimes 
absent. 

(5627.)  ANTIARIBJE.  Artocarpe®  spuriae. 

GEN.  RULE.  Ib.  The  flowers  solitary  and  monochlamydeous,  the  nuts  in- 
vested by  the  persistent  bracteae,  sap  milky.  (1596.) 

(5628.)  ARTOCARPIBJE.  Artocarpe®,  Brown.  Artocarpe/E  et  Pho- 
eeosantheae,  Blume.  Sycoide®,  Link. 

GEN.  RULE.  Flowers  congested  and  monochlamydeous,  lactescent.  (1595.) 

(5629.)  PLATANIDJE.  Urtic®  (part  of ),  Juss.  Artocarpe®  (part  of ), 
Be  Cand. 

GEN.  RULE.  Flowers  monandrous,  separate,  achlamydeous  and  congested, 
non-lactescent.  (1594.) 

(5630.)  ST1LAGINACEJE.  Stilagine®,  Agardh. 

GEN.  RULE.  Monochlamydeous  angiospermous  dicotyledons,  with  a spicate 
inflorescence,  separated  flowers,  definite  stamens,  the  anthers  dehiscing  trans- 
versely, ovarium  superior,  with  definite  collateral  pendulous  ovules,  fruit  drupa- 
ceous, with  a solitary  suspended  seed,  and  a green  foliaceous  embryo  placed  in  the 
midst  of  fleshy  albumen.  (1586.) 

ULM1N/E. 

(5631.)  S\N.  Scabrid®  (part  of),  Lin.  Amentace®  (part),  Juss., 
Bartl.,  & c. 

GEN.  RULE.  Mono-  or  sub-dicnlamydeous  angiospermous  dicotyledons,  the 
inflorescence  subamentiform,  the  flowers  united,  the  stamens  definite,  the  germen 
free,  and  the  seeds  solitary  and  exalbuminous.  Leaves  simple  and  alternate.  (1570.) 

(5632.)  Exceptions.  Petaloid  or  scale-like  processes  (?  barren  filaments)  are  developed 
in  the  Chailletiaceai  and  A'juilariacece , anil  in  the  Ulmacece  the  flowers  are  sometimes  poly- 
gamous. 

(56.33-.)  AQUILAR’IACETE.  Aquilarine®,  Brown. 

GEN.  RULE.  Monochlamydeous  angiospermous  dicotyledons,  with  definite 
inonadelphous  stamens,  10  fertile  and  10  barren  or  scale-like,  the  ovarium  supe- 
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rior,  1-2-celled,  with  2 suspended  ovules;  the  seed  solitary,  erect  (?)  appendicu- 
late  and  exalbuminous;  leaves  simple  and  exstipulate.  (1581.) 

(5634.)  CHAILLETIACEJE,  De  Cand.  Chailletie®,  Brown. 

GEN.  RULE.  Sub-dichlamydeous  angiospermous  dicotyledons,  with  definite 
perigynous  stamens,  5 fertile  and  5 barren  and  petaloid  ; the  ovarium  superior, 
2-3-celled,  ovules  twin  and  pendulous,  seeds  solitary',  pendulous  and  exalbumi- 
nous,  cotyledons  thick;  leaves  simple,  alternate  and  stipulate.  (1578.) 

(5635.)  ULMACEYE,  Mirb.  Celtide®,  Rich.,  <fcc. 

GEN.  RULE.  Monochlamydeous  angiospermous  dicotyledons,  with  definite 
perigynous  stamens,  all  fertile,  superior  2-celled  germen,  and  solitary  pendulous 
exalbuminous  seeds;  the  cotyledons  loliaceous,  and  the  leaves  simple,  alternate, 
serrate  and  stipulate.  (1573.) 

QUERCINJE. 

(5636.)  &YN.  Nucifer®,  Laniger*  et  Julifer®,  Ray.  Amentace®, 
Lin.,  Juss.,  &c. 

GEN.  RULE.  Apetalous  angiospermous  dicotyledons,  with  amentaceous 
separated  flowers  and  exalbuminous  seeds.  (1510.) 

CORY  LI  AN JE. 

(5637.)  GEN.  RULE.  Ib.  The  germen  being  inferior. 

(5638.)  JU GLAND ACEJE.  Nucifer*  (part  of  ),  Ray.  Juglande®,  De 
Cand. 

GEN.  RULE.  Monochlamydeous  angiospermous  dicotyledons,  with  separated 
flowers,  the  stamineous  ones  in  aments,  stamens  hypogynous,  definite  or  indefi- 
nite, germen  inferior  1-celled,  the  ovule  solitary  and  erect,  the  seed  exalbuminous 
with  wrinkled  cotyledons.  Leaves  alternate,  pinnate,  impunctate  and  exstipulate. 
(1563-4.) 

(5639.)  Exceptions.  Petals  sometimes  developed  in  the  pistilline  flowers. 

(5640.)  CORYLACEJE,  Mirb.  Nucifer*  (part  of),  Ray.  Cupulifer®, 
Rich.  Quercine®,  Juss. 

GEN.  RULE.  Monochlamydeous  angiospermous  dicotyledons,  with  separated 
flowers,  the  stamineous  ones  in  aments,  the  pistilline  in  cupules ; the  ovarium 
inferior  1-celled,  seeds  definite,  pendulous  and  exalbuminous,  with  smooth  coty- 
ledons. Leaves  alternate  and  stipulate,  with  costomarginal  ribs. 

BE  TU  liana:. 

(5641.)  GEN.  RULE.  Ib.  (5636.)  The  germen  being  free. 

(5642.)  BETULACEJE,  Bartl.  Conifer®  non  Resinifer®,  Ray.  Amen- 
tace®  (part  of  ),  Lin.  and  Juss.  Betuline®,  Rich. 

GEN.  RULE.  Apetalous  angiospermous  dicotyledons,  with  monoecious  stro- 
biliform  flowers,  a free  2-celled  germen,  with  definite  pendulous  ovules,  the 
fruit  l -celled,  and  the  seeds  pendulous  and  exalbuminous,  with  downless  solitary 
testae.  Leaves  simple  and  alternate,  with  costomarginal  ribs  and  deciduous 
stipules.  (1534.) 

(5643.)  Obs.  The  flowers  are  usually  achlamydeous,  but  in  the  stamineous  ones  a calyx  is 
sometimes  developed. 

(5644.)  SAL1CACEJE.  Laniger®,  Ray.  Amentace®  (part  of),  Lin.  and 
Juss.  Salicine®,  Rich. 

GEN.  RULE.  Achlamydeous  angiospermous  dicotyledons,  with  monoecious 
or  dioecious  flowers  and  amentiform  inflorescence,  a superior  1-2-celled  germen, 
with  multiovulate  parietal  placentae.  The  seeds  many,  exalbuminous  and  comose ; 
the  leaves  simple  and  alternate,  with  deliquescent  costules  and  persisteut  or  deci- 
duous stipules.  (1522.) 

(5645.)  M YR1CACEJE.  Conifer®  (part  of),  Ray.  Amentace*  (part), 
Lin.,  Juss.,  &c. 
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GEN.  RULE.  Achlamydeous  angiospermous  dicotyledons,  with  separate 
flowers,  amentaceous  or  strobiliform  inflorescence,  free  1 -celled  ovarium,  with 
solitary  erect  exalbuminous  seeds.  The  branches  exarticulate,  and  the  leaves 
simple  and  alternate.  (1517.) 

(5646.)  CASUARINACEJE.  Amentaceis  Aff.,  Juss.,  Casuarineae,  Mirb. 

GEN.  RULE-  Achlamydeous  angiospermous  dicotyledons,  with  separate 
flowers,  strobiliform  inflorescence,  superior  1 -celled  ovarium  and  solitary  erect 
exalbuminous  seeds.  The  branches  articulate,  vaginate  and  leafless.  (1511.) 

(5047.)  Obs.  It  is  questionable  whether  the  4-valved  envelope  in  the  Casuarinee  should  be 
considered  an  involucrum  or  a calyx.  Between  the  pericarp  and  the  testa  Brown  has  noticed 
a stratum  of  spiral  vessels. 


FIXfXlAXaXIS. 

(5648.)  SYN.  Conifer.®,  Ray,  Lin.,  Juss.,  &c. 

GEN.  RULE.  Gymnospermous  exogensewith  branched  stems,  simple  leaves, 
linear  costules,  non-gyrate  vernation,  and  resinous  juices.  (1400.) 

(5649.)  TAX1NJE.  Taxace®.  Baccifer®  (part),  Ray.  Conifer®  (part), 
Juss.,  De  Caild.,  &c. 

GEN.  RULE.  Ib,  The  pistilline  flowers  being  distinct,  and  the  fruit  a taxule, 
i.  e.  the  solitary  seed  invested  by  a succulent  scale.  (1405.) 

(5650.)  CUPRESS1NJE.  Thujace®.  Baccifer®  (part),  Ray.  Conifer® 
(part),  Lin.,  Juss.,  &c. 

GEN.  RULE.  Ib.  The  pistilline  flowers  being  congested  and  erect,  and  the 
fruit  a galbule.  (1404.) 

(5651.)  ABIETINJE.  Pinace®. 

GEN.  RULE.  Ib.  The  pistilline  flowers  being  congested  and  reversed,  and 
the  fruit  a strobile  or  true  scaly  cone.  ( 1403.) 

ZAMIAZES. 

(5652.)  CYCADINJE.  Cycadace®.  Cycade®,  Rich.  Filicibus  Aff., 
Lin.  Filices , Juss. 

GEN.  RULE.  Gymnospermous  exogen®,  with  simple  stems,  rarely  develop- 
ing more  than  a single  bud;  divided  leaves,  gyrate  vernation,  and  mucilaginous 
secretions,  (1393,  &c.) 

MtTSAX.ES- 

GEN.  RULE.  Flowering  endogenae  or  monocotyledons,  with  a corollaceous 
perianth  and  inferior  germen.  (1206.) 

(5653.)  Exceptions.  In  the  Tillandsidte  of  the  BromeliacetB  the  germen  is  superior. 

H YD  ROCHA  RINjE. 

(5654.)  SYN.  Palma:,  (3.  Lin.  Hydrocharides,  Juss.  Hydrocharide®, 
Brown. 

GEN.  RULE.  Aquatic  monocotyledons,  with  a tripetaloid  perianth,  indefinite 
or  definite  free  stamens,  an  inferior  ovarium,  exalbuminous  seeds,  and  the  embryo 
straight,  with  an  inferior  radicle.  (1297-9.) 

(5655.)  FALL ISNERIA CE/E,  Link. 

GEN.  RULE.  Ib.  The  flowers  being  dioecious,  the  stamineous  ones  with  a 
sympetalous  corolla,  and  the  pistilline  ones  with  the  petals  distinct.  Fruit  cap- 
sular, and  1-celled,  with  many-seeded  parietal  placentae.  (1303-6.) 

(5656.)  liYDROCHARACEJE. 

GEN.  RULE.  Ib.  Petals  discrete,  fruit  a coriaceous  capsule  (not  baccate), 
and  the  leaves  with  parallel  and  transverse  veins.  (1302.) 
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(5657.)  STRATIOTACEYE.  Stratiotea,  Link. 

GEN.  RULE.  Ib.  Flowers  apopetalous  and  spathaceous,  calyx  tubular, 
fruit  a berry.  Leaves  with  parallel  veins,  and  sheathing  at  the  base.  (1301.) 

ORCHID1NJE. 

(5658.)  Bulbosis  Aff.,  Ray.  Orchidea,  Lin.  Orchides,  Juss. 

GEN.  RULE.  Labiate  petaloid  monocotyledons,  with  an  inferior  twisted 
germen,  gynandrous  stamens  and  albuminous  seeds.  (1273.) 

(5659.)  ORCHID ACETE.  Orchidea  vera,  Auct. 

GEN.  RULE.  Ib.  The  stamen  single  and  median,  the  germen  1-celled,  with 
3 parietal  placentae.  (1281.) 

(5660.)  Obs.  The  leaves  are  sometimes  articulated  with  the  stem. 

(5661.)  CYPRIPEDIACEJE. 

GEN.  RULE.  Ib.  The  stamens  2 and  lateral,  the  germen  1-celled,  with  3 
parietal  placentae.  (1282.) 

(5662.)  APOSTARJACEJE. 

GEN.  RULE.  The  stamens  2 or  3,  the  anthers  discrete,  and  the  germen 
3-celled.  (1383.) 

(5663.)  SC1TAMINJE. 

GEN.  RULE.  Flowering  endogenae  or  monocotyledons,  with  an  inferior  ger- 
men, tri-  or  hexa-petaloid  perianths,  central  placenta,  albuminous  seeds,  and 
penninerved  leaves.  (1254.) 

(5664.)  MARANTACETE.  Marantea  or  Canna,  Brown.  Cannacea, 
Agardh.  Canna:  (part  of),  Juss.  Scitaminea  (part  of),  Lin. 

GEN.  RULE.  Tripetaloid  endogenae,  with  an  inferior  germen,  monandrous 
flowers,  the  single  fertile  stamen  lateral,  and  the  anther  1-celled ; the  leaves  pen- 
ninerved. (1270.) 

(5665.)  Obs.  The  ovary  is  in  general  3-celled  and  several-seeded,  but  in  Thalia  it  is 
1-celled  and  1-seeded. 

(5666.)  ZING1BERACETE,  Rich.  Canna  (part  of),  Juss.  Amome.e, 
Rich.  Drymyrrhizea,  Vent.  Scitaminea  (part  of),  Lin.  Scitaminea, 
Brown.  Alpiniacea,  Link. 

GEN.  RULE.  Tripetaloid  endogenas,  with  an  inferior  germen,  monandrous 
flowers,  the  single  fertile  stamen  being  median,  and  the  anthers  2-celled  ; the 
leaves  penninerved.  (1264.) 

(5667.)  Obs.  In  Globba  the  ovarium  is  1-celled,  with  3 parietal  placenta; ; in  Hellenia  ab- 
normis  the  ovary  is  1-celled  and  1-seeded. 

(5668.)  MURACEJE,  De  Cand.,  Agardh.,  <fcc.  Scitaminea  (part  of),  Lin. 
Musea,  Juss. 

GEN.  RULE.  Hexapetaloid  endogen®,  with  an  inferior  ovarium,  pent-  or 
hex-androus  flowers  ; the  leaves  penninerved.  (1263.) 

(5669.)  Obs.  The  plane  of  the  leaf  is  sometimes  abortive  in  Strelitzia ; and  in  Helicnnia 
the  ovules  are  solitary. 

N A RCISS1 NJE . 

(5670.)  GEN.  RULE.  Flowering  endogen®  or  monocotyledons,  with  an  in- 
ferior germen,  tri-  or  hexa-petaloid  perianths,  central  placentae  and  albuminous 
seeds;  the  leaves  are  nervo-striated.  (1219.) 

(5071.)  Exceptions.  The  ovarium  is  superior  in  the  Tillandsida,  and  in  fVachendorfia 
of  the  Hcemodoridce. 

(5672.)  IRIDACETE.  Ensata,  Lin.  Irides,  Juss.  I ride  a,  Gauder, 

Brown,  tfcc. 

GEN.  RULE.  Hexapetaloid  endogenic,  with  triandrous  flowers  and  extrorse 
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anthers,  stamens  opposite  the  sepals,  an  inferior  3-celled  ovary,  with  albuminous 
seeds,  and  nervo- striated  equitant  leaves.  (1245.) 

(5673  ) Exception.  In  crocus  the  leaves  are  scarcely,  or  not  all,  equitant. 

(5674.)  FLRRAR1DJE. 

GEN.  RULE.  lb.  The  stamens  being  united  or  monadelphous.  (1252.1 

(5675.)  CROCIDzE. 

GEN.  RULE.  Ib.  The  stamens  being  discrete.  (1250.) 

(5676.)  BURMANNIACEJE.  Narcissi  (part),  Lin.  Bromeliaceie,  .Tuss. 
Amaryllide*  (part),  Rich.,  &c. 

GEN.  RULE.  Hexapetaloid  (rarely  tripetaloid)  endogenae,  with  an  inferior 
ovarium,  the  perianth  tubular,  winged  or  hairy,  stamens  often  3,  sometimes  6, 
and  placed  opposite  the  internal  pieces  of  the  perianth;  the  leaves  are  nervo- 
striated.  (1240.) 

(5677.)  B URMANN1DJE.  Burmannie x.,Sprengel.  B u rmanniace.®,  Bart/. 

GEN.  RULE.  Hexapetaloid  monocotyledons,  with  triandrous  flowers,  the 
anthers  dehiscent  transversely,  the  ovary  inferior  and  winged,  the  seeds  minute, 
indefinite  and  albuminous ; the  leaves  nervo-striated,  narrow,  and  acute,  and  often 
congested  towards  the  root;  the  cauline  ones  smaller  and  semi-amplexicaul. 
(1244.) 

(5678.)  LUEMODORIDJE.  Hiemodorace.'e,  Brown. 

GEN.  RULE.  Tri-  or  hexa-petaloid  endogenae,  with  an  inferior  ovarium,  and 
albuminous  seeds ; stamens  3-6  or  more,  with  introrse  anthers,  the  perianth 
tubular,  woolly,  and  the  aestivation  rarely  equitant ; the  leaves  mostly  equitant. 
(1243.) 

(5679.)  Exceptions.  Leaves  not  always  equitant.  The  pieces  of  the  perianth  are  equi- 
tant in  Vellozia;  and  in  Wachendorfia  the  germen  is  superior. 

(5680.)  AMARYLLACEJE  or  NARCISSAG'EAl.  Spath ace/e  et  Coro- 
nariie  (in  part,)  Lin.  Narcissi,  Juss.  Amaryllideie,  Brown.  Narcisseie, 
Agardh. 

GEN.  RULE.  Hexandrous  hexapetaloid  endogenae,  with  an  inferior  ovarium 
and  albuminous  seeds,  the  sepals  equitant,  and  the  leaves  nervo-striated  and  lori- 
form  or  ensiform.  (1232.) 

(5681.)  Exceptions.  In  Gethyllis  the  stamens  are  numerous. 

(5682.)  AMARYLLIDJE.  Amaryllideie,  Brown. 

GEN.  RULE.  Ib.  The  seeds  having  a soft,  membranous  or  spongy  testa; 
the  leaves  loriform.  (1238.) 

(5683.)  HYPOXIDAz,.  Hypoxideje,  Brown. 

GEN.  RULE.  Ib.  The  seeds  having  a hard  black  testa  and  beak-like  bilum ; 
the  leaves  rigid  and  plaited.  (1237.) 

(5684.)  B ROME LIACEJE,  Lind.  Coronari/e  (part),  Lin.  Bromeli.e,  Juss. 

GEN.  RULE.  Tripetaloid  endogenae,  with  hexandrous  flowers,  the  germen 
inferior  or  superior,  3-celled,  seeds  numerous  and  albuminous  : and  rigid  chan- 
nelled prickly  leaves,  often  scabrous.  (1222.) 

(5685.)  BROMELIDJE. 

GEN.  RULE.  Ib.  The  germen  being  inferior.  (1227.) 

(5686.)  TILLANDSJDJE. 

GEN.  RULE.  Ib.  The  germen  being  superior. 

TACCINJE. 

(5687.)  GEN.  RULE.  Flowering  endogenae  or  monocotyledons,  with  an 
inferior  ovary,  hexapetaloid  perian-tb,  albuminous  seeds,  and  petiolate  leaves, 
often  with  reticulate  venation  and  grumous  roots.  (1208.) 

(5688.)  D IOSC ORA CEAE.  Dioscoreie,  Brown. 

GEN.  RULE.  Dioecious  endogenae,  with  an  inferior  ovarium  and  albuminous 
seeds,  and  the  perianth  subpetaloid  ; the  stems  twining,  leaves  petiolate,  with  a 
subreticulate  venation . (1214.) 

7 G 
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(5689.)  TACCACEJE.  Taccea,  P rest.  Aroidea  (part  of),  Auct. 

GEN.  RULE.  Hexapetaloid  endogena;,  with  united  flowers,  an  inferior  ger- 
men,  parietal  placentae,  and  albuminous  seeds,  with  striated  testae;  the  leaves  are 
radical,  and  either  simple  or  compound.  (1208.) 

(5690.)  KIXXaXES. 

GEN.  RULE.  Flowering  endogenae,  with  a petaloid  perianth,  superior  ger- 
men,  and  marginal  ovules. 

(5691.)  ^ LILIACINvE. 

GEN.  RULE.  Ib.  The  perianth  hexapetaloid,  and  the  seeds  albuminous. 
(1166.) 

(5692,)  Exceptions.  In  Campynema  of  the  Colchicacece  the  ovary  is  inferior. 

(5693.)  SMI  LAC  EM , Brown.  Sarmentace/e  (part),  Lin.  Asparagi  (part), 
.hiss.  Asparagines,  Achil.,  Rich.  Asparagea,  Be  C'and.  and  Duly.  Tril- 
liacea,  Be  Cand. 

GEN.  RULE.  Hexapetaloid  endogenae,  with  a superior  germen,  flowers 
united  or  separate,  perianth  subcorollaceous,  anthers  iritrorse,  fruit  fleshy,  and 
seeds  albuminous,  with  a membranous  spermoderm.  (1203.) 

Obs.  The  flowers  have  usually  a ternary  disposition  ; but  in  Paris  the  arrangement  is  qua- 
ternary;  the  leaves  are  sometimes  reticulated. 

(5694.)  SMILACIDJE.  Smilacina,  Link.  Asparagea,  Bartl. 

GEN.  RULE.  Ib.  The  styles  being  connate.  (1205.) 

(5695.)  PARISIDJE.  Paridea,  Link,  and  Bartl. 

GEN.  RULE.  Ib.  The  styles  being  distinct.  (1204.) 

(5696.)  COLCHICACEAE,  De  Cand.  Bulbosa  (part),  Ray.  Spathacea 
et  Coronaria  (part),  Lin.  Junci  (part),  Juss.  Melanthia , Batsch.  Melan- 
thaoea,  Brown.  Vera  tree,  Salisb.  Me  rend  ere,  Mirb. 

GEN.  RULE.  Specious  hexapetaloid  endogenae,  with  hexandrous  flowers,  the 
anthers  extrorse,  the  germen  inferior,  the  styles  distinct,  and  the  carpels  usually 
separable,  the  fruit  capsular,  and  the  seeds  albuminous,  with  membranous  teste  ; 
the  leaves  with  a simple  linear  costation,  and  sheathing  at  the  base.  (1200.) 

(5697.)  Exceptions.  Anthers  not  always  extrorse ; germen  inferior  in  Campynema. 

(5698.)  LILIACEAA,  De  Cand.  Bulbosa  (part),  Ray.  Coronari_e  (part), 
Lin.  Lilia,  Juss.  Tulipacea,  De  Cand.  Hemerocallidea  (part),  Brown. 

GEN.  RULE.  Specious  hexapetaloid  hexandrous  endogena?,  with  introrse 
anthers,  superior  germen,  connate  styles,  3-celled  capsular  fruit,  with  many  albu- 
minous seeds,  having  soft  or  spongy  teste.  (1196.) 

(5699.)  ASPHOCELACEJE.  Bulbosa  (part),  1 lay.  Coronaria  (part), 
Lin.  Asphodeli  et  Asparagi  (part),  Juss.  Asphodelea,  Brown.  Liliacea 
(part),  Link. 

GEN.  RULE.  Hexapetaloid  hexandrous  endogenae,  with  introrse  anthers, 
superior  germen,  connate  styles,  and  albuminous  seeds,  with  a dark  brittle  crus- 
taceous  spermoderm.  (1169,  1176.) 

(5700.)  Obs.  The  fruit  is  usually  capsular,  and  the  carpels  connate ; but  it  is  sometimes 
succulent,  and  occasionally,  as  in  Tricoryne,  the  carpels  are  discrete.  See  also  G illesidcc. 

(5701.)  ASPHODELIDJE.  Asphouelea,  Lind. 

GEN.  RULE.  lb.  The  perianth  regular  and  well  developed,  and  the  podo- 
sperm  not  covered  by  a crustaceous  tegument.  (1178.) 

(5702.)  GILLESIDLE.  Gillesiea,  Lind. 

GEN.  RULE.  The  perianth  depauperated  and  often  irregular,  the  flowers  in- 
vested by  petaloid  bracteae,  and  the  podosperm  with  a crustaceous  tegument. 
(1179.)  8 

(5703.)  PON TEDERIACEjE,  Ach.  Rich.  Ponteuerea,  Kunth. 

GEN.  RULE.  Hexapetaloid  endogenic,  with  a superior  germen,  the  perianth 
irregular,  circinnate  in  aestivation,  and  involute  after  flowering.  The  stamens 
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3-6,  unequal,  the  fruit  capsular,  and  the  seeds  indefinite  and  albuminous.  (1174, 
1168.) 

(5704.)  Exception.  The  germen  is  sometimes  half  inferior. 

(5705.)  A L1SMINJE. 

GEN.  RULE.  Flowering  endogenae  or  monocotyledons,  with  a petaloid  pe- 
rianth, superior  germen,  exalbuminous  seeds,  and  an  uncleft  embryo.  (1157.) 

(5706.)  BUTOMACE7E.  Tripetaloide*  (part),  Lin.  J unci  (part),  Juss. 
Alismace*  (part),  Be  Cand.  and  Buby.  Butome/e,  Rich. 

GEN.  RULE.  Tri-  or  sub-hexapetaloid  monocotyledons,  with  a superior 
germen,  branched  parietal  placentae,  and  exalbuminous  seeds.  (1162.) 

(5707.)  Obs.  Limnocharis  is  lactescent. 

(5708.)  ALISMACEJE,  Brown.  Tripetaloideje  (part),  Lin.  Junci  (part), 
Juss.  Alismace.e  (part),  Be  Cand.  and  Baby.  Alismoi  dea,  Be  Cand. 

GEN.  RULE.  Tripetaloid  endogenae  or  monocotyledons,  with  a superior 
germen  formed  of  numerous  distinct  carpella,  the  placentae  simple,  and  the  seeds 
without  albumen.  (1158.) 

(5709.)  EPHEMERINJE. 

GEN.  RULE.  Flowering  endogenae  or  monocotyledons,  with  tripetaloid  pe- 
rianths, superior  germen,  and  albuminous  seeds.  (1148.) 

(5710.)  EPHEMERACEJE.  Ensat-e  (part),  Lin.  Junci  (part),  Juss. 
Ephejiereag  (part),  Batsch.  Commeline-e,  Brown. 

GEN.  RULE.  Tripetaloid  endogenae,  with  a superior  2-3-celled  capsular 
fruit,  central  placentae,  albuminous  seeds,  and  trochlear  embryo  remote  from  the 
hilum;  the  leaves  usually  loriform  and  sheathing  at  the  base.  (1154.) 

(5711.)  XYRIDACEAZ.  Ensatje  (part),  Lin.  Junci  (part),  Juss.  Res- 
ti aceaj  (part),  Brown.  Xyrideje,  Kunth. 

GEN.  RULE.  Tripetaloid  endogenae,  with  a superior  1- celled  capsular  fruit, 
parietal  placentae,  and  many  albuminous  seeds;  the  embryo  ab-hilose.  (1152.) 

(5712.)  APHYLLANTHACEJE.  Tripetaloide/e  (part),  Lin.  Junci  (part), 
Juss.  Aphyllanthe.-e,  Bartl. 

GEN.  RULE.  Tri-  or  sub-hexa-petaloid  endogenae,  with  a superior  capsular 
fruit,  central  placentae,  and  albuminous  seeds ; the  embryo  hilose  and  included. 
(1150.) 

JUNCAIES. 

GEN.  RULE.  Flowering  endogenae  or  monocotyledons,  with  a superior  ger- 
men, and  the  perianth  glumaceous  or  absent. 

(5713.)  JUNCINJE. 

GEN.  RULE.  Glumaceous  endogenae,  with  a hexaphyllous  perianth,  superior 
germen,  central  placentae,  albuminous  seeds  and  small  embryo. 

(5714.)  JUNCACEM.  Tripetaloid.®  (part),  Lin.  Junci  (part),  Juss. 
J unce/e,  Be  Cand. 

GEN.  RULE.  Herbaceous  endogenae,  with  a six-pieced  glumaceous  perianth, 
superior  germen,  capsular  fruit  with  central  placentae,  seeds  with  soft  testae,  and 
a small  hilose  embryo  included  within  the  albumen.  (1 139.) 

(5715.)  RE  ST  I ACE  JE,  Brown.  Junci  (part),  Juss. 

GEN.  RULE.  Herbaceous  or  suffruticose  endogenae,  with  a six-pieced  glu- 
maceous perianth,  a superior  ovarium,  with  central  placentae,  albuminous  seeds, 
and  the  lenticular  embryo  excluded  and  remote  from  the  hilum.  (1137.) 

(5716.)  06*.  The  fruit  is  usually  dry  and  capsular,  but  it  is  succulent  in  Willdenowia. 

(5717.)  N AY  A DIN, E. 

G EN.  RU LE.  Achlamydeous  or  glumaceous  monocotyledons,  with  a superior 
germen  and  exalbuminous  seeds.  (1 128.) 

(5718.)  06*.  It  is  doubtful  whether  the  Podostemacees  arc  mono-  or  di-cotyledons. 
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(\>7J9.)  JUNCA GINA CEJE . Grajiinifolia  non  Culmifera,  Rau.  Tri- 
F rFVII)DnTPFt')’i:i>i'  Junci  (part),  Juss.  Juncaginea;,  Rich. 

Glumaceous  or  achlamydeous  endogenae,  with  hexandrous 

JX®,  ioerS*.  a sul,erior  germen,  dry  fruit,  erect  exalbuminous  seeds,  and  a 
lateral  cleft  in  the  embryo.  (1 130.) 

(5720.)  Obs.  The  perianth  is  much  depauperated,  and  in  Lilcea  absent. 

g')  PO»  08 TEMA CEJE.  Podosteme A,  Rich.,  Ac. 

RULE.  Herbaceous  aquatic  monocotyledons,  with  united  achlamyde- 
ous  ^ owers,  superior  2-ceIled  capsule,  seeds  many  and  exalbuminous.  (1 131.) 

(57  .)  06s.  A question  has  been  raised  as  to  whether  these  plants  are  mono-  or  di-  coty- 

et  oils.  iey  doubtless  show  affinities  to  both  series,  as  well  as  to  the  acotyledons.  Martius 
reters  them  to  their  present  station,  in  which  he  is  supported  by  Kunth,  Richard,  &c. 

(57230  NAYADACEJE.  Inundata,  Lin.  Naiades,  Jus's.  Fluviales, 
Rent.  Potamophila,  Rich.  Potamea,  Juss.  Naiadea,  Agarclh,  Rich,  &c. 
Hydrogetones,  Lm/c. 

GEN.  K-ULE.  A-  or  monochlamydeous  aquatic  monocotyledons,  with  united 
or  separated  flowers,  superior  ovarium,  fruit  1-celled,  seed  solitary,  pendulous, 
and  exalbuminous,  with  a lateral  cleft  for  the  exit  of  the  plumule : leaves  very 
cellular,  with  intrafoliaceous  sheaths.  (1 129.) 

(5724.)  Obs.  Spiral  vessels  have  not  been  detected  in  several  of  these  plants,  such  as 
C auhma,  &c.  The  leaves  are  also  destitute  of  true  cuticle. 


(5J25.)  yJ  COR  IN/E. 

GEN.  RULE.  Spathaceous  or  spadiceous  (often  both)  monocotyledons,  with 
the  perianth  scaly  or  absent,  the  germen  superior,  the  fruit  succulent  or  capsular, 
J-  seldom  3-celled,  with  albuminous  seeds.  (1114.) 

<5''26/)  ,0bs:  Albumen  occasionally  absent  from  the  Orontiacece ; and  the  Lemnacex  are 
said  to  be  destitute  of  spiral  vessels. 

i ' f V ' \ > Cund . and  Duby.  Pistiacea,  Rich. 

GEN  RULE.  Aquatic  monocotyledons,  with  an  abortive  axis,  leaves  often 
confounded  with  the  stem,  spathaceous  solitary  achlamydeous  flowers,  fruit  dry 
and  superior,  seeds  albuminous,  and  the  embryo  with  a lateral  cleft.  (1 124.) 

(o728.)  Obs.  Leaves  confounded  in  Lenina,  distinct  in  Pistia. 

(5729.)  CAL  LAC  E/E,  Reichenbach.  Piperita  (part),  Lin.  Aroidea 
(part),  Juss.  Aoorina  (part),  Link.  Aroidea  veka,  Brown. 

GEN.  RULE.  Achlamydeous  spadiceous  monocotyledons,  with  separated 
flowers  the  ovarium  superior,  formed  of  a single  carpel,  fruit  fleshy,  and  the 
seeds  albuminous;  tbe  leaves  pedatinerved  or  subreticulate.  (1121.) 

(o730.)  Obs.  The  embryo  in  Caladium  has  no  distinct  cotyledon,  and  germination  takes 
place  at  several  points. 

(3731.)  ORONT1ACEJE,  Brown.  Acoroidea,  Agarclh. 

GEN.  RULE.  Spadiceous  monocotyledons,  with  united  flowers,  having  a 
scaly  six-pieced  perianth,  superior  germen  formed  of  3 connate  carpels,  albumi- 
nous seeds,  and  lineari-costate  leaves.  (1117.) 

(5732.)  Exceptions.  Albumen  sometimes  absent,  as  in  Dmcontium  fetidum  and  polyphyllum. 

(5733.)  TYPHINJE. 

GEN.  RULE.  Achlamydeous  or  glumaceous  monocotyledons,  with  mostly 
separated  flowers  and  spadiceous  inflorescence,  superior  germen,  carpels  con- 
gested, seeds  solitary  and  albuminous,  and  simple  entire  lineari-costate  leaves. 
(1103.) 

(5734.)  Exceptions.  The  leaves  are  pinnate  in  P/iylelephas  or  Elephantusia. 

(5735.)  1 1 PHACEJE,  De  Cand.  Graminifolia  non  Culmifera  (part), 
Ray.  Galamarije  (part),  Lin.  Typha,  Juss.  Typhina,  Agarclh.  C ype- 
racea  (part),  Link.  Aroidea  (part),  Brown. 

GEN.  RULE.  Spadiceous  monocotyledons,  with  monoecious  flowers,  gluma- 
ceous  perianth,  3-0  stamens,  with  long  lux  filaments  and  club-shaped  anthers ; the 
germen  superior,  and  the  seed  solitary,  pendulous  and  albuminous;  the  leaves 
unarmed.  (1108.) 
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(5736.)  PANDA NA CEJE.  Pandaneie,  Brown. 

GEN.  RULE.  Spadiceous  achlamydeous  monocotyledons,  with  dioecious  or 
polygamous  flowers  and  superior  germen  ; fruit  drupaceous,  dry  and  fibrous, 

1 -ceiled,  and  the  seeds  solitary,  erect  and  albuminous;  the  leaves  armed,  and 
sometimes  pinnate.  (1104.) 

(5737.)  Obs.  An  obscure  glumaceous  perianth  is  found  in  the  Cijclanthidce. 

(5738.)  PANDA  N1DJE. 

GEN.  RULE.  Ib.  Flowers  achlamydeous  and  leaves  simple.  (1106.) 

(5739.)  CYCLANTHIDYE. 

GEN.  RULE.  Ib.  Flowers  with  a degenerate  glumaceous  perianth,  and  the 
leaves  divided.  (1105.) 

FAIiMAIiES  OR  PHOENICIALES. 

(5740.)  SYN.  Arbores  Arundinaceas,  Ray.  Palm/e,  Lin.,  Juss.,  &c. 

GEN.  RULE.  Arborescent  flowering  endogenae  or  monocotyledons,  with 
rigid  flabelliform  or  pinnati-sected  leaves  ; a regular  bexapetaloid  perianth,  su- 
perior germen,  formed  of  3 uniovulate  carpels ; the  ovules  median,  the  seeds 
albuminous,  and  the  embryo  aberrant,  included  and  abhilose.  (1081.) 

PHCEN1CINJE. 

(5741.)  ARECACEJE. 

GEN.  RULE.  lb.  The  spathes  when  present  being  complete. 

(5742.)  PHCENICACEJE. 

GEN.  RULE.  Ib.  The  spathes  being  numerous  and  incomplete.  (1088.) 

GB.AnKXRTAl.ES  OB  POALES. 

(5743.)  S YN.  Cuemifer.e,  Ray.  Gramina,  Lin.  Gr  amine/e,  Juss. 

GEN.  RULE.  Glumose  endogenae  or  monocotyledons,  with  round,  nodose, 
hollow  culms  ; split  ligulate  vaginae  ; fruit  a caryopsis,  the  seed  albuminous,  and 
the  embryo  lenticular  and  excluded,  with  a conspicuous  plumule.  (998.) 

(5744.)  Exceptions.  A second  cotyledon  is  sometimes  developed,  as  in  Triticum.  It  is 
however  small,  and  not  opposite  the  normal  one. 

(5745.)  Note.  For  the  differential  characters  of  the  subordinate  divisions,  see  page  442, 
and  § 1005,  et  seq. 

C7PERALSS. 

(5746.)  SYN.  Graminifolia:  non  Culmifer.e,  Ray.  Calamari x,  Lin. 

Cyperoide®,  Juss.  Cyperaceaj,  Brown. 

GEN.  RULE.  Glumose  or  subglumose  endogenae  or  monocotyledons,  with 
angular  solid  jointless  stalks,  and  entire  exligulate  vaginas.  Fruit  an  akenium, 
seed  solitarj',  and  the  embryo  with  an  inconspicuous  plumule,  included  within  the 
albumen. 

(5747.)  Exception.  Imperfect  nodi  are  sometimes  developed. 

CARICINJE. 

(5748.)  Caricaceas. 

GEN.  RULE.  Ib.The  flowers  being  separated  either  monoecious  or  dioecious.  (994.) 

CYPERINJE. 

GEN.  RULE.  Ib.  (5746.)  The  flowers  being  united.  (987.) 

(5749.)  SC'IRPACEJE. 

GEN.  RULE.  Ib.  The  glumelles  pilose.  (991.) 

(5750.)  PAPYRACEJE. 

GEN.  RULE.  Ib.  The  glumelles  absent.  (988.) 

bqitxsx:tax.x:s. 

(5751.)  SYN.  Capilf.aribus  Aff.,  Ray.  Conifer x,  Lin.  Filices  (part 
of),  Juss.  Equisetace.e,  De  C'and.  Gonyopterides,  Bart.  Stachyopterides, 

mid. 

GEN.  RULE.  Flowerless  endogenae  or  tubivascular  acotyledons,  with  the 
fructification  in  terminal  cones.  The  stems  leafless,  fistulose  and  articulate  ; and 
the  vernation  straight. 

E Q U JS  E TIN JE . 

(5752.)  Equisetacea.. 

GEN.  RULE.  lb.  The  order  containing  but  a single  genus. 
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PTERIDALES  OR  FILICALES. 

(57.03.)  SYN.  Capillares,  Ray.  Filices  (part  of),  Lin.  and  .fuss. 

GEN.  RULE.  Flowerless  endogenae  or  tubivascular  acotyledons,  with  foli- 
aceous  fruitbearing  fronds.  The  thecae  dorsal  or  marginal,  and  the  vernation 
gyrate. 

(5754.)  Exceptions.  The  vernation  is  not  circinnate,  but  straight  in  the  Ophioglossida. 

POL  YPODINA. 

(5755.)  GEN.  RULE.  Ib.  The  thee®  being  annulate.  (870.) 

(5750.)  POL  YP  ODIACEA. 

GEN.  RULE.  Frondose  dorsiferous  ferns,  with  annulate  thecae,  indusia 
absent  and  conceptacles  naked.  (891 .) 

(5757.)  ASP1DIACEA. 

GEN.  RULE.  Frondose  dorsiferous  ferns,  with  annulate  thee®,  indusia,  and 
stalked  conceptacles.  (877.) 

(5758.)  ASPIDIDA 1. 

GEN.  RULE.  Ib.  Indusia  single. 

(5759.)  ONOCLEIDA. 

GEN.  RULE.  Ib.  Indusia  double,  that  is,  placed  on  both  sides  of  the  sori. 
(5760.)  G LEICHENIACEA. 

GEN.  RULE.  Frondose  dorsiferous  ferns,  with  annulate  or  zonate  thee®, 
and  sessile  or  subsessile  conceptacles.  (872.) 

(5701.)  Note.  For  the  characters  of  the  subtypes  Gleichcnidoe,  Parkeridai,  and  Hynie- 
nopTiyllida!,  vide  § 874,  875,  and  876. 

OSMUND  INAS. 

(5762.)  GEN.  RULE.  Ib.  (5753)  The  thee®  being  exannulate. 

Ofts.  The  foliaceous  part  of  the  frond  is  often  degenerate. 

(5763.)  OSMUND  ACE  A. 

GEN.  RULE.  Frondose  dorsiferous  ferns,  with  exannulate  thee®,  andl-valved 
pellucid  conceptacles.  (865.) 

(5764.)  OPHIO  GL  OSSACEA. 

GEN.  RULE.  Frondose  dorsiferous  ferns,  with  bivalved  conceptacles,  adnate, 
coriaceous,  and  opaque.  (863.) 

(5765.)  MARATTIDA. 

GEN.  RULE.  Ib.  The  vernation  gyrate. 

(5766.)  OPHIOGLOSSIDA. 

GEN.  RULE.  Ib.  The  vernation  straight. 


SEI.21GXSrAI.ES. 


(5767.)  SYN.  Musci  (part  of),  Ray,  Lin.  Filices  (part  of ),  Juss. 

GEN.  RULE.  Cryptogamic  endogen®,  with  solid  inarticulate  stems,  for  the 
most  part  foliose,  but  not  dorsiferous. 

(5768.)  Exceptions.  Tubular  vessels  have  not  been  detected  in  the  whole  of  these 
plants,  but  it  is  most  probable  that  they  exist. 

/5769.)  L YCOPOD1NA. 

GEN.  RULE.  Ib.  The  conceptacles  dehiscent  and  axillary,  or  indehiscent, 
through  being  included  within  the  basis  of  the  leaf-stalks.  (839.) 

(5770.)  LYCOPODIACEA,  De  Cand.  Lycopodine®,  Swartz.  Bartl. 

GEN.  RULE.  Cryptogamic  endogen®  or  tubivascular  acotyledons,  with 
solid,  unstratified,  leafy,  inarticulate  stems ; the  conceptacles  free,  axillary,  and 
dehiscent.  (843.) 


(5771.)  Exceptions.  In  Bernhardia  or  P silotum  triquetrum  the  foliage  is  abortive. 

(5772.)  1SOETACEA.  Isoete®,  Bart. 

GEN.  RULE.  Cryptogamic  endogenous  acotyledons,  with  an  abortive  axis, 
indehiscent  conceptacles  inclosed  within  the  bases  of  the 


solid  cormus  and 
leaves.  (840.) 

(5773.)  SYN. 

PTER1DES,  IPild. 

gen.  rule. 


MARS1L1NA. 

Rhizocarp®,  Batsc/i.  Rhizosperm®,  De  Cand. 


II  vnno- 


II).  (5765.)  The  conceptacles  tree  and  indehiscent.  (816.) 


(5774.)  MA RSI  L EACEA. 
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GEN.  RULE.  Flowerless  endogenous  acotyledons,  with  distinct  leaves  and 
free  indehiscent  uniform  conceptacles.  (847.) 

(5775.)  SAL  VINIA  CEJE . 

GEN.  RULE.  Flowerless  (endogenous  ?)  acot3'ledons,  with  distinct,  indehiscent 
conceptacles,  of  two  kinds.  (848.) 

CHAXLA.X.ES. 

(5776.)  SYN.  Capillaribus,  Aff.,  Ray.  Alg®  (part  of),  Lin.  Gony- 
opterides  (part  of),  Bartl.  Charace.®,  Rich. 

GEN.  RULE.  Cryptogamic,  cellular,  submerged  aquatics,  with  a well  de- 
veloped axis  and  verticillate  branches,  destitute  of  leaves ; and  dimorphous,  axillary, 
indehiscent,  deciduous  fruit,  called  nucules  and  globules. 

CHAR1NJE. 

(5777.)  CHARACEJE. 

GEN.  RULE.  Ib.  The  order  containing  but  this  single  type.  (788.) 

(5778.)  06s.  These  plants  have  by  some  persons  been  considered  phasnogamic. 

BXLYAX.ES- 

(5779.)  SYN.  Musci  (part  of),  Ray.  (Musci  Veri.)  Musci  Frondosi,  Lin. 
Musci,  Juss.  Bryacb®,  Bartl. 

GEN.  RULE.  Cryptogamic  cellular  plants,  with  a well-developed  axis  and 
leaves ; and  the  urns  furnished  with  opercula. 

(57780.)  Obs.  The  urns  open  transversely  by  the  separation  of  the  operculum  or  lid,  but  in 
Andnea  the  operculum  adheres,  and  the  urn  dehisces  by  4 valves,  as  in  the  Hepaticales  ; and 
in  Phascum  the  urn  is  indehiscent. 

PH  ASCI  NEE. 

(5781.)  GEN.  RULE.  Ib.  The  operculum  persistent,  and  the  urn  indehiscent. 
(5782.)  PHASCACEEE. 

GEN.  RULE.  Ib.  The  section  containing  but  a single  type.  (769.) 

BR  YACINJE. 

(5783.)  GEN.  RULE.  Ib.  The  operculum  deciduous.  (771.) 

(5784.)  SPHAGNACEJE. 

GEN.  RULE.  Ib.  Ib.  The  peristome  absent.  (781.) 

(5785.)  SPLACHNACEEE. 

GEN.  RULE.  Ib.  Ib.  The  peristome  single.  (780.) 

(5786.)  BRYACEJE. 

GEN.  RULE.  Ib.  Ib.  The  persistome  double.  (773.) 

A NDItsEASINsE. 

(5787.)  GEN.  RULE.  Ib.  (5779.)  The  operculum  persistent,  and  the  urn 
dehiscent  lengthwise  by  valves.  (768.) 

(5788.)  ANDREEACEEE. 

GEN.  RULE.  Ib.  Being  the  only  type. 

hepatxcaz.es  OB,  mab.chahtxax.es. 

(5789.)  ALGAE  Hepatic.®  et  Musci  Hepatici,  Lin.  Hepatic®,  .Tuss,,  *fcc. 
Musci  Deoperculati,  Auct. 

GEN.  RULE.  Cryptogamic  cellular  plants,  with  foliose  or  foliaceous  stems, 
the  fruit  consisting  of  deoperculate  dehiscent  urns.  (745.) 

(5790.)  Exception.  The  urns  are  indehiscent  in  the  Ricciacece. 

HEP  A TICINJE. 

(5791.)  GEN.  RULE.  Ib.  Being  the  only  section.  (747.) 

(5792.)  M ARCH  ANTI  ACE  JE. 

GEN.  RULE.  Ib.  The  urns  calyptrate  and  dehiscent.  (753.) 

(5793.)  TARGION  ACEIE. 

GEN.  RULE.  Ib.  The  urns  veil-less  and  dehiscent.  (752.) 

(5794.)  RICCIACEAE. 

GEN.  RULE.  Ib.  Urns  veil-less,  imbedded  in  the  frond,  and  indehiscent.  (748.) 

BOX.ETALES 

(5795.)  FUNGI  (part  of),  Ray,  Lin.  Juss.  Fungi,  Greville.  Hymeno- 
mycetes,  Fries. 
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GEN.  RULE.  Leafless,  flowerless,  cellular  plants,  furnished  with  an  by- 
menium.  (596.) 

AGARIC1NA. 

(5796.)  GEN.  RULE.  Boletales,  with  the  hymenium  distinct,  inferior,  and 
ascigerous.  (642.) 

(5797.)  AGARICACEJE. 

GEN.  RULE.  III.  Hymenium  lamellar  or  plicate.  (682.) 

(5798.)  BOLETACEA. 

GEN.  RULE.  Ib.  Hymenium,  sinuate,  porous,  or  subulate.  (648.) 

(5799.)  AURICULARIACEA. 

GEN.  RULE.  Ib.  Hymenium  tuberculate,  papillose  or  smooth.  (644.) 

HELVELLINAE. 

(5800.)  GEN.  RULE.  Boletales,  with  the  hymenium  distinct,  asci°-erous, 
and  superior.  (639.) 

(5801.)  HELVELLACEA. 

GEN.  RULE.  Ib.  Hymenium  not  margined,  receptacle  cap-like  and  open 
(634.) 

(5802.)  pezizacea. 

GEN.  RULE.  Hymenium  margined  receptacle,  not  cap-like.  (628.) 

(5803.)  CL  A VARIACEA. 

GEN.  RULE.  Hymenium  not  margined,  amphigenous,  and  the  receptacle 
elongated.  (617.) 

TREMELLINA. 

(5804.)  GEN.  RULE.  Boletales,  with  the  hymenium  often  not  distinct,  but 
blended  with  the  receptacle  ; and  asci  absent.  (612.) 

(5805.)  CYPHELLACEA. 

GEN.  RULE.  Ib.  Hymenium  inferior,  receptacle  dry.  (611.) 

(5806.)  EXIDIACEA. 

GEN.  RULE.  Ib.  Hymenium  superior,  receptacle  irregular.  (609.) 

(5807.)  TREMELLACEA. 

GEN.  RULE.  Ib.  Hymenium  obscure,  amphigenous.  (608.) 

tuberai.es. 

(5808.)  FUNGI  (part  of),  Ray,  Lin.,  and  Juss.  Gasteromycetes  and 
Pyrenomycetes,  Fries. 

GEN.  RULE.  Leafless,  flowerless,  cellular  plants,  without  hymenia,  and 
enclosed  in  a pouch  (peridium  or  perithecium.)  (594.) 

nxucEDiiiriii.Es. 

(5809.)  Fungi  (part  of),  Ray,  Lin.,  Juss.  Contomycetes,  Fries. 

GEN.  RULE.  Leafless,  flowerless,  cellular  plants,  with  naked  sporidia,  and 
furnished  neither  with  hymenium  nor  peridium.  (511.) 

X.XCHETTAX.ES. 

(5810.)  ALGA  (part  of),  Ray,  Lin.,  Juss.  Lichenes,  Acharius,  &c. 

GEN.  RULE.  Aerial,  flowerless,  cellular  plants,  with  a distinct  thallus, 
forming  a foliaceous  or  pseudo-phyllous  frond:  and  for  the  most  part  perennial 
(338.) 

FUCAX.ES. 

(5811.)  ALGA  (part  of),  Lin.  and  Juss.  Fuel,  Greville,  Phycei, Acharius. 
T h a l a ss  ioph  yt a , Lamouroux. 

GEN.  RULE.  Aquatic,  flowerless,  foliaceous,  cellular  plants,  with  the  frond 
or  thallus  inarticulate.  (230.) 

COTTFEXtVAX.ES. 

(5812.)  ALGA  (part  of),  Lin.  and  Juss.  Hydroph  yta,  Lyngbyc.  Ar- 
th RoniE/r..  Bory  St.  Vincent. 

GEN.  RULE.  Flowerless,  cellular  plants,  with  articulate  thalli : chiefly  aquatic. 
(123.) 

(5013.)  Note.  For  the  differential  characters  of  the  subordinate  groups  of  this,  and  the 
four  preceding  orders,  see  page  308. 
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Abdellavi,  3335 
Abele,  1529 
Abel-Moschus,  3658 
Abies  balsamea,  1413,  1415 
Brunonia,  1413 
Douglassii,  1411 
excelsa,  85 
nigra, 1412 
picea,  1416,  1379 
pulcherrima,  1416 
religiosa,  1413 
Smithiana,  1413 
Webbiana,  1414 
Abietes,  1408 
Abietinae,  1403 — 6 
ABIETINjE,  5651 
Abroma,  3687 
Abrotonum,  4232 
Abronia,  1819 
Abrus  precatorius,  2143 
Absence  of  fossil  grasses,  1071 
Absinthium,  4232 
Absus,  2201 
Abutilon,  3663 
Acacia,  2016,  2231 
Acaena,  3081 
Acajou,  1974 
Acajuba,  1974 
Acalypheae,  1871 
Acanthaceae,  4384-5,  4843 
Acanthacea,  5100 
ACANTIIACEJE,  5094 
Acanthi,  5094 
Acanthidae,  4387,  4390 
ACANTHIDJE,  5100 
Acanthium,  4258 
Acanthus,  4384 
Acapulti,  4227 
Acer,  4050,  4072 
Accra,  5346 
Aceracete,  4074,  4819 
ACERACEzE,  5354 
Aceras  Anthropophora,  3 
Acerinae,  4048,  4823,  4817 
ACERINM,  5346. 

Acerineai,  5354 
Acetosa,  1834 
Achenium,  980 
Achillea,  4283 
Achimenes,  4462 
Achlamydeat , 5542 
Achlys,  3811 
Achnanthes,  142,  161 
Achras,  4339-57 
Acicarpha,  4209 
Acinula,  539 
Acioa,  2261 
Aconites,  3795 


Aconitia,  3796 
ACORINzE,  5725 
Acorina,  5729 
Acorinae,  1114 — 6,  1312 
Acoroidetc,  5731 
Acorus  Calamus,  1117 
Acotyledonea,  4958 
Acremoniaceae,  490 
Acremonium,  490 
Acridophagi,  2195 
Acrodynia,  557 
Acrngena,  4958 
Acrospermum,  539 
Actaeae,  3806 
Actinocarpus,  1158 
Actinothyrium,  510 
Adam’s  apple,  1261 
Adam’s  needle,  1199 
Adansonia  digitata,  100 
Adder’s  tongue,  863 
Adenanthera,  2229 
Adeuostyles,  4246 
Adiantum,  888 
Adoxa,  3233,  3374-6,  3384 
Admirabilis,  1816 
TEcidium,  458 
Atlgagropila,  184 
JEgiceras,  5021 
M gle,  3985 
jEgopodium,  3421 
Aerial  flags,  338 
Algae,  400 
Aerides,  1295 
TEschynomene,  2102 
JESCULACEM,  5351 
/Esculaceae,  4066,  4818 
ASsculus,  4072 
iEthiops  vegetabilis,  286 
TEthusa  Cynapium,  3428 
Agallochum,  1583,  2219 
Agaricacea,  643,  683,  685-6 
AGARIC ACEM,  5796 
Agaricidoe,  631 
Agaricinae,  640 
AGARICINJE,  5795 
Agaricoid  nodules,  600 
Agarics,  596 

Agaricus,  640,  683,  684,  690 

campestris,  33,  600 
esculentus,  701 
imperialis,  606 
Psittacinus,  447 
v'iolaceus,  698 

Agave  Americana,  1229,  1231 
geminiflora,  75 
Mexicana,  1230 
Aglaia,  3985 
Agnus  castus,  4409 


Aggregates,  5005,  5166,  5122 
Agrimonia,  3054 
Agrimony,  3054 
Agrostidaceae,  1034 
Agrostides,  1035 
Agrostis  stolonifera,  1035 
Ahouai,  4607 
Ailantus,  4032 
j Aizoon,  3244 
; Ajava,  3419 
j Ajoiva,  3419 
[ Ajuga,  4424 
j Ajugidae,  4424 
j Akee,  4062 
Alangi,  3163 
ALANGID1 E,  5454 
Alangidae,  4739,  3161 , 3163 
Alangida , 5453,  5454 
Alangium,  3160 
Alaria,  269 
Albugines,  464 
Albumen,  981 
Al-cachofa,  4258 
Alcea,  3657 
Alchemillae,  3080 
Alcyonidium,  31 
Alder,  1536 
Alder  charcoal,  1536 
Aldrovanda,  3577 
Aleppo  galls,  1553 
Aleuria,  630 
Aleurites  laccifera,  1801 
Alexanders,  3468 
Alga,  31 

Alga  marina,  1130 
ALGARES,  4961-2 
Alga:,  5776 
ALGi E,  4961-2 
Algae  (conspectus),  435 
Alga  Hepatica,  5789,  744 
Algaroba  bean,  2194 
Algologia,  117 
Aigul,  2109 
Alhageae,  2109 
Alhagi-Maurorum,  2109 
Al-hanneh,  3190 
ALISMACEJE,  5703 
Alismacece,  5706-8 
Alismaceae,  1158 
ALISMINJE,  5705 
Alisminae,  1157,  1316 
Alismoidcce,  5708 
Alkanet,  4583 
Alkemelyck,  3080 
Allamanda,  4616 
Alliaria,  3887 
Allspice,  Carolina,  3032 
| Allspice,  3122 
I 7 H 
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Almandron,  311G 
Almond,  2296 
Aloe,  1190 
Aloe  vulgaris,  11G7 
Aloe  wood,  1583,  2219 
Aloidae,  1188 
Aloexylon,  2219 
Alopecurus,  1026 
Alpinia,  1268 
Alsinece,  5237 
Alligator  pear,  1672 
AhSINIDM,  5237 
Alsinidae,  3614 
Alsodea,  3568 
ALSODIDJE,  5215 
Alsodidae,  3570 
Alstroemeria,  1238 
Althaea,  3646 
Althaea  rosea,  3657 
Alum  root,  3232 
Alypum,  4685 
Altagana,  2088 
Alyssineae,  3872,  3860 
Alysson,  3873 
Alyspheria,  417 
Alyssum,  3873 
Alyxia,  4614 
Alzatea,  1943 
Amanita,  600,  G90,  703 
Amanita  imperialis,  447 
Amarantacea,  5565 
Amuranthacece,  5565 
Amaranthi , 5563,  5565 
AMARANTIDJE,  5565 
Amarantidae,  1803 
Amarants,  1803 
Amarantus,  1803 
Amarella,  4593 
AMARYLLACEJE,  5680 
Amaryllaceae  1232-3-4,  1320 
AmaryllacecB , 5680 
Amaryllidae,  1238 
AMARYLLIDM,  5682 
Amart/Uidees  5676,  5680,  5682 
Amaryllis,  1142,  1239 
Amboridae,  1653 
Amboyna  pitch  tree,  1432 
Ambrosia?,  4226 
Ambun  Ambun,  111 
Amelanchier,  3012 
American  aloe,  1229 
Amlierstia,  2197 
Ammannia,  3187 
Amrai,  3414 
Ammineae,  3409 
Amomocarpum,  1353 
Amomum,  1266 
Amorgus  (purple  of),  368 
Amorpha,  2085 
Ampelideee , 5184,  5186,  5187 
Ampelopsis,  3486 
Amphilochia,  3170 
Amygdaleai,  5493,  5495 
Amygdalida?,  2257,  2263 
AMYGDALIDM,  5495 
Amygdalus,  2295 
Amyridacese,  3967,  •1809 


Amyridacea,  5227 
Amyrid/e,  5327 
Amyrides,  2014 
Amyris,  3967 

Anabathra  pulcherrina,  1483 
Anacardiaceae,  1969 
Anacardiecv,  5523,  5526 
Anacardium,  1969,  1974 
Ananassa,  1228 
Anastatica,  3877 
Anastaticeae,  3863,  3877 
Anchonieae,  3885,  3894 
Anchusa,  4583 
Andira,  2180 
Andirhoba,  3513 
Andraea  alpina,  768 
Andraa  nivalis,  768 
Andraeacea?,  768 
A S' DR/E  A CEM,  5788 
ANDRMASINM,  5787 
Andraeasinae,  768 
Andromeda,  4329 
Andropogon,  1022 
Androsaemum,  3557 
Anemone,  3785 
Anemonece,  5295 
Anemoneae,  3779,  3784 
Anemonine,  3785 
Anethum,  3436 
Angelica,  3436 
ANGEhlCACEM,  5.'l/6 
Angelicaceae,  3391,  3395,  4763 
Angeliceas,  3411 
Angeliceae,  3430 
Angelicidae,  3408 
ANGELICINM,  5372 
Angelicinae,  3385,  4763 

(conspectus  of),  3387 
Angelicosae,  3355 
Anyelicosce,  6365 
Angiogastres,  593 
Angiopteris  evecta,  864 
Angiospermous  Exogenae,1500 
Angophora,  3111 
Angustura  (false),  4028 
Anil,  2074 
Animi,  2214 
Anise,  3424 
Anisum,  3424 
Annulata?,  860 
Anona,  3748,  3752 
Anonaceae,  3748,  3754 
ANON  AC  EM,  5287 
Anona;,  5287 
Anonea?,  3752 
Anodyne  necklaces,  3804 
Ansula,  348 

Antarctic  cork  tree,  4788 
Anthachne,  165 
Anthemis  Cotula,  4229 
nobilis,  4229 
Antherylium,  3191 
Anthocerida;,  732 
Anthocercis,  4489 
Anthoceros,  746 

punctatus,  752 
I Antholitcs,  4887 


Anthonota,  2212 
Anthospermidae,  4173 
Anthospermum,  4174 
Anthoxanthum,  1022 
Anthriscus,  3462 
Anthropomorphon,  4519 
Anthyllis,  2063 
Antiaridae,  1596,  1621 
ANTI  ARID/E,  5627 
Antiaris,  1621 
Antidesma,  1589 
Antirrhinea , 5077,  5080 
Antirrhinum,  4464 
Antirhcea,  4156 
Anychia,  1813 
Anyl,  2074 
Apargia,  4273 
ApetaltB,  5542 

APHYLLANTHACF.M,  5712 
Aphyllanthaceae,  1150 
Aphyllanthea,  5712 
Aphyllanthus,  1150 
Apios  tuberosa,  2142 
Apiosporium,  562 
Apium,  3416 
Aploperistomi,  785 
Apocyna,  4608 
ApocytuB,  5032,  5039 
Apocyneis,  A ff.,  5033,  5034 
Apocynidae,  4600,  4602,  4860 
Apocynidte,  5042 
Apocynum,  5043 
Aponogeton,  1130 
Apophysis,  -767 
Apostasia,  1284 

Wallichii,  1284 
nuda,  1284 
Apostasiaceae,  1283 
Apothecia,  352 
Apple,  3015,  3023 
Apples  of  Sodom,  1982,  4528 
Aprecock,  2288 
Apricot,  2288 

Aquifoliacea,  1920,  5539 , 5540 
AQVIFOLIDM,  5540 
Aquifolidae,  1927 
Aquilaria,  1583 
Aquilariacea;,  1581 
AQVILaRIACEaE,  5683 
Aquilarinece,  5683 
Aquilegias,  3793 
Arabic,  gum,  2233 
Arabidte,  3851,  3858 
Arabidete,  3559,  3865 
Arabis,  3868 
Arachis  hypogtea,  2181 
Aralia,  3374,  3382 
Araliacea',  3374,  4764 
Ami iurca:,  5370 
Aralia,  5370 
Aralida;,  3381 
Aralinae,  3366,  4764 
ARALINM,  5365 
Araucaria  excelsa,  1432 

imbricata,  1432 
peregrina,  1478 
Arbor  tristis,  4645 
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Arborvitae,  1434 
ArboresArutidinace(eAO'jGl^iO 
Arborum  barba,  365 
Arbutus,  4325 

Andrachme,  4325 
Archangelica,  3430 
Archill,  369 
Arctostaphylos,  4327 
Arctium  Lappa,  4256 
Ardisia,  4665 
Ardisiacete,  5020 
Arduina,  4617 
Areca,  1097 
Areca  Catechu,  75 
Arecacete,  1097 
ARECACEAS,  5741 
Arecidic,  1097 
Arenaria,  3615 
Argania,  4358 
Argel,  2203 
Arghuel,  4622 
Argemone,  3840 
Arhi:te,  4958 
Arista,  975 
Aristolochise,  1762 
Aristolochiaceae,  1757 
A li  IS  TO  L OCll  I A Clijli , 5576 
Aristolochkhe,  1760,  4712 
A RISTOLOCIi 1 1XE,  5578 
Aristolocliieai,  5576 
Aristotelia,  3295 
Armeniaca  vulgaris,  2245 
Armerite,  4682 
Armeriaceae,  4676,  4677 
ARMER/ACEaE,  5009 
Armoracia,  3874 
Arnica,  4245 
Arnotto,  3583 
Aromadendron,  3764 
Aromatic  oil,  3119 
Aroideae,  1114 
Aroidece , 5735,  5688 
Aroidece,  5633,  5729 
Aroideae  verae,  1121,  5729 
Arracacha,  3464 
Arrangement,  Mosaic,  4948 
Arrowhead,  1158 
Arrowroot,  1271 
Artemisia  vulgaris,  4232 
Artemisiar,  4232 
Arthanitine,  4668 
Arthrodiece , 5811 
Arthrozamia,  1397 
Artichoke,  4257 
Artocarpidae,  1595-9 
ARXOCARPJDsE,  5628 
ArtocarpetE , 5625,  5628-9 
Artocarpus,  1602 

incisa,  1603 

Arum,  1127 

Arum  Dracunculus,  1123 
Arundo  Donax,  1032 

Phragmit.es,  1032 

Asarabacca,  1763 
Asaridae,  1761-3 
ASARIDAE,  5577 
ASAR1NJE,  5573 
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Asarime,  4712 
A sarin  ecu,  5573-6 
Asarine,  1755 
Asarum,  1763 
Ascarina,  1751 
Asci,  600 
Ascidium,  396 
Asclcpiadeae,  5039,  4618 
Asclepiades,  4859 
Asclepiadeai,  5041 
Asclepias,  4623,  4595 
Ascomycetes,  614 
Ascophora,  489,  492 
Ash,  4658 
Asiminia,  3755 
Asparagi,  5693,  5699 
Asparagece,  5694,  5693 
AspamginecB,  5693 
Aspen,  1530 
Aspergillus,  414,  487 
Asperifnlire,  5049 
Asperula,  4184 
Asphaltum,  1492 
Asphodelaceae,  1169,1176,1317, 
5699 

ASPHODELACEAE,  5699 
AsphodeletE , 5699 
ASPHODELIDaE,  5701 
Asphodels,  1189 
AsphodeletE,  5701 
Asphodeli , 5699 
Aspicarpa,  4086 
Aspidiaceae,  877 
ASP1 DIACEjE,  5757 
Aspididae,  880 
ASPIDIDsE,  5758 
Aspidium  Baromez,  5 

Filex  mas,  831 
melanococcum,  888 
fragrans,  885 
Asplenium  lucidum,  887 

rhizophyllum,  68 
Astarte,  3104 
Aster,  4204,  4243 
Asteraceae,  4224 
ASTERACEAE,  5160 
Asteraceae,  4219,  4236,  4247 
Asteranthos,  4350 
Astereae,  4243 
ASTERIANsE,  5156 
Asteriana:,  4213  6 
Asterinae,  4199,4202,  4208,  4831 
AST  ERIN  Hi,  5154 
Asteroma,  515  6 
Asterophyllites,  4885 
ASTEROSAE,  5152 
Asterosa.',  4109,  4112 
Astomi,  785 
Astragaleae,  2054,  2092 
Astragalus,  2093 
Astrantia,  3406 
Astranthus,  3297 
Atalantia,  3985 
Athamanta,  3429 
Atherospermidae,  1659 
Atomus,  27 
Atractobolus,  583 


Atriplices,  5563,  5567 
Atropa,  4475,  4514 
Ava,  1193 
Avellana:,  1561 
Avena,  1027,  1029 
Avenaceae,  1027 
Avens,  3853 
Avicennia,  4407 
Averrhoae,  3627 
Aucuba  Japonica,  3372 
Aucuparia,  3026 
Aurantia , 5270,  5330 
Aurantiacete,  3981 
AURANTIACEjE,  5330 
Aurantium,  3981 
Auriculariaceae,  643-4 
A URICULARIACEsE,  5798 
Auricularia,  643-4 
Azaderachta,  3510 
Azalea  Pontica,  4323 
Azedarach,  3510 
Azolla,  848 

Babeer,  988 
Baccharis,  4241 
BaccifertE , 5067 
Bactridium,  491 
Badulam,  4665 
Baeobotrys,  4666 
Bceubtrys,  5021 
Baeomyces,  338 
Balanghas,  3682 
Balanophagi,  1544 
BALA  N OP  HO  R A CEaE,  4498 
Balanophoreai,  4496,  4989, 

4996,  4998 
Balaustra,  3095 
Balbul,  2235 
Ballota,  4435 
Balm,  4440 
Balm  of  Gilead,  2007 
Balsam  of  Copaiba,  2211 
Balsam  of  Mecca,  2007 
Balsam  of  Peru,  2044 
Balsam  of  Tolu,  2044 
Balsamum  Judaicum,  2007 
Balsams,  3631,  3634 
Balsamina  hortensis,  3636 
Balsaminaceae,  3631,  3632, 
4781 

BALSAMINACEM,  5242 
Balsaminece,  5222 
Balsamodendron,  2007 
Bamboo,  1004,  1042 
Bambusa,  1043 
Banbusacea;,  1042 
Banana,  1257,  1258 
Bane-berries,  3806 
Bang  or  Banghe,  1644 
Banisteriea?,  4083 
Baobab,  100,  3665 
Baphia,  2167 
Baptisiae,  2047 
Barba  Jo  vis,  365 
Barbacenia,  1243 
Barbadoes  gooseberry,  3280 
Barbarea,  3867 
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Harbascum,  4489 
Barberry,  3743 
Barclaya,  3818 
Bark,  3223 
Bark,  Peruvian,  4132 
Bark-broed,  1428 
Barkhausia,  4276 
Bark  less  wood,  3584 
Barilla,  279,  1799 
Barley,  1004,  1006,  1009 
Barosma,  4025 
Barringtoftida;,  3133,  3135 
BARRINGTONIDJE,  5464 
BarringtonietE,  5462,  5464 
Baromez,  5 
Baseophyllum,  2201 
Base  saffron,  4255 
Basil,  4445 
Bassia,  4356 
Bassorine,  1292 
Bastard  indigo,  2585 
Bastard  vervain,  4410 
Batatas,  4553 
Batrachospermidse,  154 
Batrachospermum,  153 
Baveracece , 5429 
BAUERIDJE,  5429 
Baueridse,  3229 
Bauhinia,  2216 
Bdellium,  3973 
Beam  tree,  3026 
Benzoic  acid,  4345 
Benzoin,  4347 

Berberacese,  3741,  3743,  4792 
BERBERACEJE,  5283 
Berberianee,  3725,  3728 
BERBERIAN JE,  5279 
Berberidece,  5283 
Berberides,  5279 
Berberis,  3728,  3743 
Berchemia,  1965 
Bercoch,  2288 
Bergamot,  4000 
Bergera,  3987 
Bergia,  3607 
Berikach,  2288 
Berkleya,  144 
Bernhardia,  844  —7 
Berries,  Juniper,  1437 
Bertholetia,  3141 
Besslerida:,  4375 
BESLERWJE,  5106 
Besleriea:,  5106 
Besom  plantain,  4675 
Bean  caper,  4009 
Bearberry,  4325 
Bearded  wheat,  551 
Bearded  darnel,  1012 
Bechera,  4887 
Bedmon,  4434 
Bedeguar,  3061 
Bee  orchis,  3 
Beech-nut  oil,  1559 
Beech-wheat,  1829 
Beet,  1800 
Beet-chard,  1800 
Beet  sugar,  1801 


Begonia,  1844 

Begoniace®,  1838,  1844,  4717 
BEGONIACEA E,  5552 
Belladonna,  4475,  4514 
Belvisia,  4350 
Belvisiaceae,  4350,  4351 
BEL  VISIACEJE,  5117 
Belvisiea,  5117 
Bengal  lac,  2154 
Benicasa,  3340 
Ben-nuts,  2188 
Beta  Cicla,  1801 
Betaceae,  1785,  4714 
BETACEJE,  5563 
Betel  nut,  1097 
Betel  pepper,  1750 
Betonica,  4432 
Betony,  4432 
Betula  alba,  1537 
lenta,  1537 
papyracea,  1537 
Betulaceae,  4092,  1533 
BETULACEjE,  5642 
BETULlANJE,  5641 
Betulianae,  1540 
Betulinete,  5642 
BeurrOs,  3019 
Biatora,  382 
Bichatia,  134 
Bicornes , 5119,  5125,  5131 
Bidens,  4250 
Bignoniae,  4398 
Bignonice,  5092 
Bignoniaceac,  4844,  4395 
BIGNONIACEAZ,  5092 
Bikh,  3796 
Bilberry,  4307 
Billai'diera,  4098 
Biophytum,  3628 
Birch,  1537 

oil,  1538 
wine,  1539 
Bird  lime,  1927 
pepper,  4531 

Birds'  nests  (eatable),  257 
Biscutelia,  3875 
Bish,  3796 
Bishop's  weed,  3414 
Bistort,  1828 
Bistorta,  1828 
Bitter  apple,  3337 
Damson,  4037 
sweet,  4529 
vetch,  2138 
Bixa,  3581 
Bixacea?,  3581,  4773 
BIXACEM,  5220 
Bixinece,  5220 
Bizarres,  3616 
Black  currant,  3291 
ipecacuan,  3956 
lac,  1976 
nonsuch, 2065 
wrack,  275 
Bladder  chain,  275 
locks,  269 
thread,  269 


Bladder  senna,  2091 
wrack,  51 
Blakea,  3155 
Blandovia,  745 
Blasts,  436 
Blattaria,  4490 
Blea-berry,  4310 
Blessed  thistle,  4255,  4261 
Blighia,  4062 
Blights,  436 
Blood-root,  3841 
Bocagea,  3757 
Bocconia,  3833 
Boerhaavia,  1318 
Bohun-upas,  1621 
Bois  de  joli  Cceur,  4098 
de  JLosteau,  4156 
Bois  perdrix,  3979 
Bolax,  3404 

Boletaceae,  643,  646,  649,  717 
BOLETACEM,  5797 
BOLETALES,  5794 
Boletales,  444,  596 

conspectus,  710,  444 
Boletidas,  649,  654 
Boletus,  596,  641,  643,  646,  655 
edulis,  655 
Chrysenteron,  655 
luridus,  655 
purgans,  655 
Bnmbacece,  5256 
BOMBACIDJE,  5256 
Bombacidsc,  3665,  4786 
Bombax  Ceiba,  3670 
Bombilla,  1928 
Bonduc,  2190 
Bonduccella,  2190 
Boom-Upas,  1621 
Boupidece,  5165 
Boopis,  4209 
Borage,  4565 
BORAGINACEjE,  5051 
Boraginaceas,  4854,  4565 
BORAG1N1DM,  5053 
Boraginida?,  4570,  4580,  5049 
Biragineat,  5049,  5053,  5057 
Borago,  4581 
Boramez,  8835 
Borassidas,  1093 
Borassus  flabelliformis,  1093 
Boronia,  4026 
Boroniese,  4026 
Borderlet,  397 
Boswellia,  2004—6 
Botany  (definition  of ),  1 
Botrychium  Lunaria,  863,  864 
Botrydium,  236 
Botrytiaceje,  487,  488 
Bovey  coal,  1470 
Bovista,  571,  575,  576 
Bovistacea;,  571 
Bovistidse,  574 
Bovistinte,  579,  595 
Box,  1892 

Brachycarpaea,  3932 
Brachycarpeas,  3929 
Brachyophyllum,  1481 


Brakes,  831,  855,  881 
Brands,  442 

Brassica  (varieties),  3901 
Napus,  3911 

Brass icacetc,  3847,  3898,  4804 
(properties),  3857 
BRASSICACEJE,  5315 
Brassicese,  3901 
Brayera,  3055 
Brazilian  barks,  4141 
tea,  4410 

Brazil  cabbage,  1123 
nuts,  3141 
Breadfruit,  1603 
nut,  1614 
tree,  1398 
Brexia,  4099 
Brexiacete,  4093,  4822 
Brexiucece , 5364 
BREX/ACEaE,  5362 
Brexid®,  4099 
BREXIDaE,  5364 
Brianjon  manna,  1421 
Brignolia,  4152 
British  herb  tea,  1577,  2284 
Brocoli,  3907 
Brodelia,  1891 
Bromaceae,  3673,  4787 
BROMACEaE,  5258 
Bromelia,  1222,  1227 
Bromeliace®,  1222,  1319 
BROMELIACEJE,  5684 
BrnmeliacetE,  5676 
Bromelidce,  1227 
BROMELIDaE,  5685 
Bromelia;,  5684 
Bromus,  1031 
Bronnia,  3262 
Brood-boom,  1398 
Brook  lime,  4462 
Broom  rape,  4381 
Brosimum,  1614 
Broussonetia,  1606 
Brown  polype,  3 
Brucea,  4028,  4030 
Brucine,  4028-30 
Brugmansia,  4895-6,  4512 
Brugnons,  2294 
Bruniacese,  1948 
BRUNIACEaE,  5531 
Brunonia,  4286 
Brunoniaceee,  5151 
Brunonidse,  4287 
BRUNONIDaE,  5151 
Bryace®,  763,  773 
Bryacecc,  5779 
BRYACEaE,  5786 
BR  YACINaE,  5783 
Bryacime,  771,  772 
BRYALES,  5779 
Bryid®,  777 
Bryoide®,  763 
Bryologia,  763 
Bryonia,  3345 
Bryony,  3345 
Bryopterides,  832 
Brvum  cajspiticum,  777 


INDEX. 

Bryum  horuum,  777 
undulatum,  59 
Bubroma,  3687,  3689 
Buceras,  1718 
Buchu,  4025 
Bucida  Buceras,  1718 
Bucklandia,  1344 
Buck-wheat,  1829 
Bugbane,  3805 
Bulbosai , 5696,  5698-9 
Bulbnsis  affines,  4976 
Bullace,  2283 
Buniade®,  3923 
Bunchosia,  4086 
Bunium,  3423 
Buonapartea,  1225 
Bupleura,  3425 
Buphthalmum,  4242 
Burmannia,  1244 
B UR MA  NNIACEaE , 5676 
Burmanniaceae,  1240,  1321 
BurmanniacetB,  5677 
BUR MANN IDaE,  5677 
Burmannid®,  1321,  1242,  1244 
Burmanniece , 5677 
Burnet,  3079 
Bur  parsley,  3458 
Bur  seed,  1108 
Bursa,  238 

pastoris,  3891 
Bursera,  2009 
Burserace®,  2002 
BURSERACEaE,  5520 
Butea  frondosa,  2153 
BUTOMACEaE,  5706 
Butomete,  5706 
Butomace®,  1162 
Butomus,  1157,  1162 
Buttneriaceas , 5262 
Buttneridae,  3679,  3684 
BUTTNERIDaE,  5262 
Buttnerie®,  3686 
Butter  tree,  3541 
Butterworth,  4449 
Button  wood,  4170 
Buxeae,  1892 
UUXIDaE,  5550 
Buxidae,  1888 
Buxus,  1892 
Byrsonima,  4086 
Byssace®,  410,  487 
falsae,  421 
spuria;,  416 

Byssinae,  361,  399,  401,  451 
Byssoidace®,  416 
Bysso-Lichens,  421,  456 
Byssus,  415 


Caa-cuys,  1928 
Caa-guazu,  1928 
Caa-minj,  1928 
Cabaret,  1763 
Cabbage  palm,  1097 
Cabbage  tree,  2180 
Cabomba,  3812 
Cabomboie,  5297,  5300 


llfi 

CABOMBIDaE,  5300 
Cabombidae,  3802,  3808,  4797 
Cacao,  3673,  3688  ' 

Cacaiia,  1854,  4244 
Cactea;,  5399 
Cacti,  5398,  5399 
Cactites,  4886 
CACTOIDEaE,  5399 
Cactus  cochinellifer,  3268 
Tuna,  3268 
Cada,  4155 
Ccesalpinia,  2186 
Ciesalpiniece,  5505 
CaESALPINIDaE,  5506 
Caesaipinidae,  2185 
Caffeine,  4163 
Cahuchu,  1887 
Cahvey,  4162 
Cainea,  4164 
Cajanus,  2150 
Cajeput,  3106 
Cakile,  3879 
Cakiline®,  3864,  3879 
Calaba,  3537 
Calabash,  4535 
Caladium,  1123 

seguinum,  1122 
Calamarise,  968 
Calamarice,  4973,  5735,  5476 
Calambac,  2219 
Calamidac,  1089 
Calamita,  4346 
Calamites,  4885 

radiatus,  935 
Calamus,  1120 
Calamus  rudeutum,  1091 
Scipionum,  109! 
zalacca,  1091 
Calava,  4155 
Calceolaria,  4463 
Calendula,  4249 
Calicidae,  385 
Calicium,  385 
Calla,  1127 
CALLACEaE,  5729 
Callaceae,  1121 
Callicarpa,  4412 
Calligonum,  1836 
Callisthenia,  3170 
Calluna,  4332 
Calocera,  619 
Calophylla,  3537 
Calophyllidte,  3532,  3537 
Calophytai,  5473 
Calotropis,  4627 
Calothrix,  178 
Caltha,  3790 
Caltrops,  water,  1729 
Cal  yen  a there,  5470,  5472 
Calycanthema',  5439 
Calycanthid®,  3089,  3091 
CA L YCANTHIUaE,  5471 
Calycanthema:,  5443 
Cal  jean  thina' , 5470 
Calycanthus,  3091-2 
Calycera,  4209 
Calyccrace®,  4210,  4831 
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CALYCERACEyE,  5165 
Caly  cereal,  5165 
Calycerianae,  4207,  420!) 
CALYCER/AKyE,  5163 
Oily  c florae,  5170,  5378,  5439 
Calypso,  4092 
Calyptra,  753,  766 
Calyptranthes,  3125 
Calyptrion,  3571 
Calystegia,  4551-7 
Calythrix,  3103 
Camaru,  4532 
Gamboge,  3543 
Camellia,  3720 
Camelliante,  3649,  4789 
CAMELLIANAi,  5270 
Cameilidas,  3718,  3720 
CAMRLLIDjE,  5277 
Camelliece , 5277 
Camelina,  3890 
Camelinea;,  3882,  3890 
Cameraria,  4612 
Campanacece,  5049,  5060,  5063, 
5135,  5137,  5212 
Campanula,  4301 
Campanulas,  5104 
CAMPANULACEJE,  5135 
Campanulaceas,  4295,  4834 
Campanulaceae,  5140,  5144 
CaMPANULIDjE,  5140 
Campanulid®,  4301,  4835 
Campanulinse,  4282,  4833 
CaMPaNULINjE,  5133 
Campeachy-wood,  2192 
Camphor,  1673 
Camphor-tree,  3708 
Campomanesia,  3115 
Campylocoela,  27 
Campylosperma?,  3392 
Campy lospermce,  5375 
Canada  tea,  4326 
Canarina,  4302 
Canary-bird  flower,  3641 
Canary  grass,  1004- 
Candelabrum,  1106 
Candleberry  myrtle,  1520 
Candolay,  4158 
Canella,  3509 
Canker  Brand,  464 
Canna,  1254,  1270 
Cannabidse,  1635-44 
Ca NNA 111 JiyE,  5623 
Cannabivae,  5623 
Cannabis,  1644 
Cannon-ball-trees,  3139 
Cannophyllites,  1354,  1345 
Canoe  birch,  1537 
Cantaloup,  3334 
Cantharellidae,  684 
Cantharellus,  686 
Caoutchouc,  1887,  4609-10 
Caoutchucine,  4610 
Cape-Horn-pea,  2131 
Caper  Spurge,  1860 
Capers,  3945 
Capillares,  4971 , 5753 
Capillaribus  aff'.  4971,5751,5776 


Capparidacetc,  3934,  4805 
Capparidaccte,  4805,  5319 
Capparida?,  3939,  3944 
Capparideee,  5317 
Capparides,  5317 
Capparid,[aff.,  5217 
Capparis,  3934 
Caprifolia,  4122 
Caprifolia, 5171,  5446,  5176 
Caprifoliace®,  4115,  4825 
Caprifoliaceae,  5176,5363,  537  7 
Capr  ifolietE,  5177 
Capsella,  3891 
Capsicum,  4531 
Carachina,  2088 
Caragan,  2088 
Caragana,  2088 
Carambola,  3628 
Carat,  2152 
Carbazotic  acid,  2077 
Cardamine,  3869 
Cardamom,  1268 
Cardiocarpon,  4888 
Cardiospermum,  4065 
Cardoon,  4257 
Carduaceee,  5159 
Carduidae,  4254 
Cardunculus,  4257 
Carduus,  4259 
Carduus  Marianus,  4199 
Carex  arenaria,  984,  996,  1069 
hirta,  984 
sylvatica,  995 
Carica,  161 
Caricaceas,  995 
Caricaceae,  5748 
Cariceae , 5382 
Caricinae,  986,  994,  997 
Caricinoe,  5748 
Carissa?,  4617 
Carlina,  4262 
Carmal,  4009 
Carnations,  3616 
Carob,  2194 
Carolina  allspice,  3092 
C'arolinea  princeps,  3669 
Carota,  3450 
Carpinus,  1562 
Carpobolidie,  583 
Carpobolus,  582,  583 
Carpolithes,  4887 
Carrageen  moss  256 
Carraway,  3422 
Carrichtera,  3914 
Carrot,  3450 
Carthamus,  4255 
Cart- wrack,  273 
Carum  Carui,  3422 
Carunfel,  3118 
Carupa,  3513 
Carya,  1569 
Caryocar,  4071 
CaryophylUs,  5230 
Caryophyllei,  5230 
Caryophyllinae , 5230,  5553 
Caryophylle.ee,  5234 
Caryophyllus,  3085,  3117 


Caryopsis,  980 
Casaor-tree,  1511 
Casearia,  3294 
Cascarilla,  1879 
Caspian  manna,  2110 
Cassava  1885 
Cassia,  2201 

Absus,  2207 
pulp,  2210 
Caesiaceae,  5505 
Cassiacese,  2173 
Cansieae,  5506 
Cassipoura,  3176 
Cassipouridae,  3176 
CASSIPOURIDjE,  5418 
Cassoumba,  3682 
Cassowary-tree,  1511 
Casuarina,  1511 
Casuarinaceas,  1511 
Cassuviacea:,  1969,  1971, 4724 
CASSUV1ACEAE,  5523 
CassuvieiB,  5523 
j Cassuvium,  1974 
! Cassytha,  1675 
I Cassythidae,  1675 
* Castagno  di  Cento  cavalli,  10i 
1560 

CASTANEACEjE,  5353 
Castanospermum,  2196 
Castela,  4045 
Castelidae,  4042,  4045 
CASTELIDjE,  5344 
Castor  oil,  1876 
Catalpa,  4395-8 
Cataria,  4431 
Cataseta,  1293 
Catechu,  1097,  2237 
Catesbtea  4146 
Catenella’  254 
Cathartocarpus,  1026 
Catjang,  2150 
Cathartocarpi,  2201 
Cat’s  tail  grass,  1026 
Caturus,  1875 
Caucalidse,  3452,  3454 
Caucalinea?,  3458 
Caucalis,  3458 
Caulerpa,  252,  262 
Cauliflower,  3907 
Caulinites,  1340 
Cauiopteris  primsva,  939 
Cayenne  pepper,  4531 
Ceanothus,  1964 
Cecropia,  1613 
Cedars,  1418 

Cedar  of  Lebanon,  1422-4 
Cedrela,  3517 
Cedrelea;,  3517 
Cedrelece,  5194 
CEDRELEyE,  5196 
Cedrelid*,  3514 

cedrelida:,  5194 

Cedrus  antiquorum,  1422 
Cego  machado,  3189 
Ceiba,  3671 
Celandines,  3842 
Celastraccsc,  1933,  4723 
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CELASTRA CE/E,  5533 
Celastrida?,  1937  1940 
CELASTRIDAE’,  553G 
Celastrina?,  1918 
Celastrine<El  5533,  5535-6 

illegitimte  5538 
Celastrusi  1940 
Celery,  3416 

Cellulares  fuliacea ;,  4966 
Celosia,  1803 
Celsia,  4489 
Cenangidas,  523 
Cenangium,  523 
Cenomyce,  380,  1381 
Centaurea,  4261 
Centaurium,  4594 
Centrolepidse,  1137 
Centrolepis,  1137 
Gephaelidete,  4167 
Cephalantheas,  4170 
Cephalanthus,  4170 
Cephalic  snuff,  4439 
Cephaloteae,  5421 
CEPHaLOTIDJE,  5421 
Cephalotidas,  3238 
Cephalotrichum,  508 
Cephalotus,  3242-3,  3082 
Ceramiacea;,  189 
Ceramieae,  193 
Ceramidse,  193 
Ceramium,  3,  190 
Cerasin,  2299 
Cerasus,  2267 
Cerasophora,  2269 
Ceratiacete,  508 
Ceratium,  508 
Ceratonia,  2194 
Ceratophyllacese,  1733 
Cerbera,  4607 
Cercis,  2217 
Cerei,  3278 
Ceroxylon,  1096 
CESTRIDAE,  5069 
Cestridas,  4536,  4481 
Cestrum,  4536 
Oestrum,  5068 
Ceterach,  892 
Cetraria,  363-4, 371 
Cetrarinae,  361,  363,  387 
Ceylonese  cowplant,  4625 
Chaerophyllum,  3462 
Chailletia,  1580 
Chailletiaceae,  1578 
CHaILLETIaCEjE,  5634 
ChaHletiece,  5634 
Chainlet,  254 
Chamaidri/s,  442G 
CHaMjELA  UCIDAi,  5469 
ChamadaucidEe,  3103 
Chameelauciece  5469 
ChamaefistulsE,’  2201 
Chamaamoly,  1186 
Chamamerion,  3201 
Chamapitys,  4426 
Chama-senna,  2201 
Chandelier  tree,  1106 
Chaodinse,  1 18 


Chapel  oak,  104 
Chaotic  plants,  118 
Chara  of  Caesar  901 
Chara,  786  ’ 

cHar'aceyE,  5777 
Characea,  790 
CHaRALES,  5776 
Charales,  786 
Charcoal,  1521 
Chardon  beni,  4261 
CharianthidEe,  3153 
CHaRIaNTHID/E,  5460 
Charianthere , 5460 
Charinae,  790 
CHARI KsE,  5777 
Charlock,  3912 
Charrat,  3329 
Chaste  tree,  4409 
Chati,  3335 
Chatta  cavallo,  4303 
Chaya,  4149 
Cheese,  Italian,  497 
Cheiranthus,  3847 
Cheirimolia,  3754 
Chica,  3G82,*4398 
Chick-pea,  21 19 
Chelidonium,  8842 
Chemmam,  3335 
Chio-cocca,  4164 
Chenopodeae,  5567 
Chenopodidas,  1790 
CHENOPODIDJE,  5567 
Chenopodium,  1791-7 
Cheris,  1644 
Cherry,  2265-6-7 
Cherry-laurel,  2282 
Chervil,  3462 
Chesnut  bean,  2196 
Chesnuts,  aged,  103 
Chetherak,  892 
Chevrefeuilles,  4122 
Chilodynamia,  4542 
Chimaphila,  4318 
Chimonanthus,  3093 
Chinkwrit,  383 
Chin-chou,  282 
Chinese  crab,  3025 
Chiodecton,  391 
Chirita,  4593 
Chitonieas,  4010 
Chlumycloblasta,  4980 
ChlEenaceas,  3710,3712-13 
CHLENACEjE,  5272 
Chloranthacete,  1751 
Chloranthus,  1751 
Chlorococcum  murorum,  41 
Chlorococcus,  419 
Chocolate,  3688,  3673 
Chondrus,  256 
Chordariacete,  267 
Chorda  Filum  265 
Chorisia;  3362  ’ 

Chorispora,  3879 
Christian-killer,  2263 
Chroolepus,  415 
Chrysanthemum,  4235 
Chrpsobalaneie,  5496 


Chrysobalanidte,  2258-9 
CHRYSOBA LA NIDjJS,  5196 
Chrysobalanus,  2260 
Chrysophyllum,  4357 
ChrysopidtE,  3531 
Chrysosplenium , 3233 
Chunda  Borrum’  2105 
Chupa,  3136 
Chuquiraga,  4266 
Chyn-len,  4148 
Cicca,  1890 
Cicer,’  2119 
Cicerince,  5498 
CicerinEe,  2015,  4725 
CICHORaCE/E,  5157 
Cichoracese,  4221  4267-8 
Cichorium,  4199,  4271 
Cicuta  virosa  3415 
Cider,  3023  ’ 

Ciliae,  767 
Cimicifuga,  3805 
Cinchonas,  4125 
Cinchonaceas,  4124, 4826 

(conspectus),  4128 
Cinchonaceee,  5171  5174 
CINCHO  NA  CEyE,  5174 
Cinchoneas,  4132 
Cinchonia,  4139 
Cinchonidte,  4130 
Cinnamomum,  1669,  1673 
Circaeacese,  3202  4 744 
Circteacece,  5441 
Circium  4259 
Cissampelos,  3735 
Cissus,  3485  ’ 

Cistacese,  3578,  4772 
CISTI,  5210,  5219 
Cistianae,  3565,  4770 
CISTIANsE,  5210 
Cistiflorte,  5210 
Cistinei e,  5219 
Cistinae,  3523,  4767 
CISTI  YyE,  5197 
Cistis  uff. , 5212 
Cistus,  3580 
Citrons,  3991 
Citrus  decumana,  3999 
Citrus  limetta,  3994 
Citrus  Medica,  3991 
Citrus  vulgaris,  3998 
Cladium  Mariscus,  990 
Cladonia,  380,382 
Clarckia,  3201 
Clathraria,  1344 
Clathrus,  57,  588 
Clavaria,  616,  620 
CL  ATARI  ACEyE,  5802 
Clavariacea?,  614 
Clavaridae,  G2o 
Clavati,  639 
Claytonia,  3261 
Cleansing  nut,  4606 
Clematidea?,  3778,  3783 
Clematis,  3783 
Cleome,  3941 
CleomidEB,  3938,  3941 
| Cliffortia,  4731 
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Cliffortiae,  3081 
Cling-stones,  228'J 
Cliostomidae,  520 
Cliostomum,  520 
Clitocybe,  090 
Clitopilus,  690 
Clitoria,  2078 
Clog- wheat,  551 
Clove,  3117 
Cloudberry,  3043 
Clubmoss,  831,  838 
Club-wood,  1511 
Clusidst,  3534,  3546 
Clusiae,  3546 
Cluytia,  1891 
Cnestis,  2031 
Cnicus,  4259 
Coal  epoch,  1355 
Cobaea,  4539-44 
( tobesacees,  5066 
Cobaeidae,  4541 
COBsEIDA E,  5066 
Coca,  4088 
Coccolobae,  1823 
Ccceulines,  5279 
Cocculus  Indicus,  3737 
Coccus  cacti,  3281 
Coccus  polonicus,  1813 
Cochineel,  3281 
Cochlearia,  3874 
Coco,  4665 
Cocoa  nut,  1097-8 
Cocoidse,  1097 
Cocos,  1097-8 
Codaria,  2218 
Codiaeum,  1882 
Codium,  238 
Ccelospermae,  3393 
Ceelospermes , 5374 
Ccenogonium,  407-8 
Coffea,  4161 
Coffee,  4162 
Coffeesc,  4161 
Coffeidae,  4160 
Coguill-vochi,  3739 
Coissi,  4036 
Cola  nuts,  3682 
Colchicacea;,  1171 
COLCHICACEJE,  5690 
Colchicum,  1201 
Coleorhize,  1360 
Coleorhizon,  982 
Coleseed,  3908 
Coleworts,  3847 
Collomia,  4543 
Collybiae,  690 
Colocasia,  1123 
Colocynth,  3337 
Colocynthis,  3337 
Colomba,  3736 
Colophonia,  2011 
Coloquintida,  3337 
Colsa,  Colza,  3908 
Coltsfoot,  4246 
Columbine,  3793 
Columella,  4644 
Columelliacees , 5031 


C'olumellida-,  4641 
Columellides,  5023,  5031 
Columellidse,  4641,  4645 
Columellfe,  5031 
Columniferes,  5248,  5250,  5270 
Coin  tea,  2091 
Combretacea?,  3158 
COMBRETACEeE,  5453 
Combretees,  5453 
Combretidae,  3162,  3164,  4739 
COMBRE  TIDJE,  5453 
Combretum,  3158,  3165 
Commelinae,  1155 
Commelineae,  1148 
Cummelinees,  5710 
Commia,  1870 
Common  chamomile,  4229 
Compositse,  4213 
Composites,  5152,  5154, 5156 
Composites  Capitated,  5159 
Composites  Lactescontes  vel 
Planipetalce,  5157 
Composites  et  C.  Affines,  5152 
Comptonia,  1520 
Comocladiae,  1977 
Conami,  1889 
Conferva  aerea,  175 

aegagropila,  184 
crispata,  185 
curta,  175 
rivularis,  175 
vesicata,  186 
Confervaceae,  182 
CONFERVA,  4961 
Conferva-,  (production  of ), 200 
Confervales,  123 

(conspectus,)  208 
(geographical  dis- 
tribution of),  210 
(geological  distri- 
bution of),  219 
CONFERVALES,  5811 
Confervoid  marks  in  agate,  221 
Confervoides,  226 
Confervinse,  174 
Confervites,  221 
Conidia,  351 
Coniferee,  4984,  5751 

non  rcsiniferee,  5642 
Coniocybe,  385 
Coniomycetes,  442,  456 
Coniomycetes,  4964,  5808 
Conium,  3385, 3466 
Connaraceec,  5515 
Connaracete,  2027,  4725 
CONNARACEjE,  5516 
Connarianee,  5515 
Connarianac,  2027 
Connarus,  2023,  2027 
Conocarpus,  1718 
Conomon,  3335 
Conoroba,  3536 
Contortee,  5032,  5039 
Convol vulacea1,  4545,  4852 
Convolvulacece,  5060 
Convolvuli,  5049 
Convolvuli,  4558 


I CONVOLVULI  DA? , 5061 
Convolvulida?,  4548  4550 
Convolvulus,  2055,  4472,  4551 
Conuleum,  1695 
Conyza,  4240 
Cook’s  tea-plant,  3112 
Copaiba,  2211 
Copaifera,  2211 
Coprinarius,  690,  694,  697 
C'oprinus,  691 
Coprosma,  4174 
Coptis,  3792 
Corallodendron,  2152 
Coral-trees,  2152 
Corchorus,  3703 
Cordia,  4576 
Cordiaceee,  5055 
Cordiese,  4573,  4577 
Cordiera,  4153 
Cordieridae,  4153 
Coreopsis,  4247 
Coriander,  3469 
Coriandracea;,  3393,  3469 
CORIANDRACESE,  5374 
Coriandrum,  3470 
Coriarite,  4047 
Coriaridas,  4043,  4046 
COR  UIUDyE,  4043, 5345 
CoriariecDl  5345 
Corisantherees , 5122,  5166 
Cork  oak, 1556 
CORNEaCEJE , 5368 
Corneacete,  4765,  3368,  3370 
Cornels,  3363 
Cornine,  3370 
Corn-mustard,  3912 
Cornus  mascula,  3368 
Coronaries , 5680,  5684,  5696, 
5698,  5699 
Coronilla,  2100 
Coronilleae  2100 
Coronopus,  4675 
Correa,  4026 
C'orsinia,  745 
Cortinarius,  690,  698 
Corylace.x,  1541,  4693 
Corymbiferre,  4219 
Corymbiferes,  5160 
Corytnbiferis  Affines  et  Sequen- 
tes,  5166 

Corypha,  81,  1095 
Coryphidae,  1094 
Corydalis,  3846 
Coryliance  1540 
Corylus,  1561 
Cotoneaster,  3013 
Cotton,  3660 
Cotton  grass,  992 
Cotyledons,  982 
Contorta:,  2079 
Coulteria,  2191 
Coumarin,  2184 
Coumerin,  2067 
Counterblaste,  4501 
Couratari,  3140 
Courbaril,  2215 
I Couroupita,  3139 
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Coutarea,  4141 
Coutou,  3135 
Cowbane,  3415 
Cowberry,  3052,  4310 
Cow-itch,  2149 
Cowparsnip,  3439 
Cowplant  of  Ceylon,  4625 
Cow  tree,  1614 
Crab,  3021 
Crake-berry,  1896 
Craigleith-tree,  1478 
Crambe,  3918 
Cranberry,  4310 
Crane’s  bill,  3642 
Crassula,  3234 
Crassulace®,  3234,  4749 
Crassulaceoe,  5417,  5419 
CRASSULIDJE,  5419 
Crassulid®,  3239 
Crassulin®,  3206-7,  4746 
CRASSULINsE,  5403 
Cratseva,  3944 
Crepidotus,  690 
Crepls,  4276 
Crescaffines,  1362 
Crescaffines,  1495 

(conspectus),  4952 
CRESCAFFINES,  4980-1 
Crescentia,  4535 
CRESS-ALLIES,  4980-1 
Cresson  de  roche,  3233 
Crevers,  3019 
Cribaria,  572 
Crinum,  1238 
Crithmum,  3429 
CROCIDJE,  5675 
Crocid®,  1250 
Crocus,  1250 
Crosscorn,  1046 
Crostal,  376 
Croton, 1878 
Crow-berry1,  1896 
Crowea,  4026 
Crowfoot,  3775 
Crowsilk,  185 
Crozophora,  1880 
Crucifer CB , 5315 
Crucifer®,  3847 
Cruciformes,  5315 
Crusta,  344 

Crypto-cotyledonece , 4969, 4973-6 
Cryptogamce , 4958 
Cryptogamce  cetlulares,  4966 
vasculares,  4971 
Cryptostegia,  5041 
Cubeb  pepper,  1749 
Cucifera  Thebaica,  1092-3 
Cucumber,  3336 
Cucumid®,  3325-6-7 
CUCUMIDAE,  5385 
Cucumis  Dudaim,  3335 
Cucurbita,  3330 
Cucurbitace®,  3321 
CUCURBITACEjE,  5383 
Cuvurbitacea: , 5380,  5391 
Cucurbitaceis,  Aff.,  5380 
Cueurbitece,  5385 


i Cucurbit®,  3329 
CUCURBITINjE,  5380 
Cucurbitin®,  3319,  4760 
Cudbear,  375 
Cujete,  4535 
Cullay,  3074 
Culmifer®,  72,  963 
Culmiferce,  5743 
Culmites,  1375 
Cumine®,  3447 
Cuminum,  3447 
Cummin,  3447 
CunoniacetE,  5429-30 
CUNONIDAE,  5430 
Cunonid®,  3228 
Cupressites,  1481 
Cupressus  horizontalis,  1423 
Cupressus  Thyoides,  5439 
Cupressin®,  1404 
Curcuma,  1268 
Currants,  3290 
CurvembricE , 5509 
Cuscuta,  4560 
Cuscutece,  5062 
Cuscutid®,  4549,  4559-60 
CUSCUTIDyE,  5062 
Cuscutince , 5062 
Cusparia,  4028 
Cusparie®,  4022  , 4028 
Cyanus,  4261 
Cyathea  arborea,  68,  854 
Cyathea  glauca,  5,  852 
Cyathea  medullaris,  890 
Cycadites,  1475 
Cycadeoide®,  1476 
Cycas,  1396 

Cycas  circinalis,  85,  1393-4 
Cycas  revoluta  (structure  of ) 
1376,  1393 
Cyclamen,  4668 
Cyclamen,  5019 
C'ycianthi,  1105 
Cyclanthid®,  1105,  1311 
Cyclanthida! , 5739 
Cyclanthus,  1104 
Cyclocoela,  27 
Cyclopteris,  939 
Cydonia  vulgaris,  3001, 

3027 

Cylindrosporium,  4610 
Cymbellaria,  4465 
Cymbelle®,  144 
Cymbellid®,  144 
Cyminum,  3447 
Cynanchum,  4622 
Cynapia,  3428 
Cynara,  4257 
Cynaracece , 5159 
Cynarace®,  4220,  4251 
Cynarocephal®,  5159,  4220 
Cynoglossum,  4582 
Cynomoriaxece , 4996 
CYNOMOR1ACE/E,  4997 
Cynomoriace®,  4906 
Cynomoriece , 4989,  4997 
CYNOMORIALES,  4996 
Cynemoriales,  4902,  4903 


1167 

Cynomorium  coccineum,  114, 
4908 

Cynocrambe,  1873 
Cynops,  4675 
Cyperacece,  5735,  5746 
Cyperace®,  963 
CYPERALES,  5476 
Cyperales,  984 
Cyperales,  5746 
CYPERINAE,  5749 
Cyperin®,  987 
Cyperoide®,  963 
Cyperoidece,  4973,  5746 
Cyperites,  1335,  1357 
Cyperus  esculentus,  989 
juncifolius,  989 
longus,  989 
perennis,  989 
rotundus,  984 
Cyphella,  348,  611 
Cyphellace®,  611,  612 
CYPHliLLACEvE,  5804 
Cypress,  1438 
Cypress  powder,  366 
CYPIUPF.DIACFjE,  5661 
Cypripediace®,  1282,  1285 
Cypripedium,  1276,  1285 
Cyrtandracece,  5098 
Cyrtandrid®,  4383,  4392 
CRY TA NDRI D/E , 5098 
Cystoseira,  275 
Cytinace®,  4915,  4916 
CYT1NACEJE,  4995 
Cytinales,  4901,  4909 
CYTINALES,  4992 
CYTINARES,  4989,  4990 
Cytinares,  4892,  4898 
Cytinece,  4989,  4992,  4994-5 
Cytine®,  4910 
Cytinus,  4894  , 4916 
Cytispora,  519 
Cytisporid®,  519,  519 
Cytisus  Laburnum,  2059 
Scoparius,  2058 
Dacha,  1644 
Dacrymyces,  607 
D®dalea,  646-7,  682 
Dahlia,  4247-8 
Daisy,  4243 

Dalbergid®,  2117,  2156 
Dame’s  violet,  3886 
Dammara  australis,  1432 
Dammara  orientalis,  1432 
Danais,  4142 
Daoun  Setan,  1640 
Daphne  Mezereum,  1687 
Darnel,  1006 
Darwinia,  3103 
Dasya  coccinea,  190 
Dasypogon,  1150 
Date  Palm,  1096 
Date  of  Trebisond,  2282 
Datisca,  1651,  1654 
Datiscace®,  1651,4699 
DATISCACEAE,  5619 
D atisceat,  5619 
Datorah,  4508 
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Datura,  4475,  4508 
Datureae,  4494 
Davallia  canadensis,  889 
Davilla,  3773 
Dauceae,  3450 
Daucidae,  3441 
Daucus,  3450 
Deadly  carrot,  3448 

nightshade,  4514 
Decadia,  3704 
Deal,  1411-2 
Decaria,  2201 
Delimidae,  3771 
Delphine,  3794 
Delphinium,  3794 
Dentaria,  3871 
Deodara,  1423 
Deoperculati,  5789 
Depazeas,  516 
Dermea,  520 
Dermidae,  520 
Derminus,  690,  696 
Dermocybe,  690 
Dermosporiacese,  507 
Dermosporium,  507 
Desha,  deshe,  4948 
Desmanthus,  2228 
Desmididae,  147 
Desmidieas,  147 
Desmidium,  147 
Desmodium,  2105 
Detaria,  2085 
Detariaceae,  2240 
DETARUCEjE,  5502 
Detarieai,  5502 
Detarium,  2240 
Devadara,  1423 
Devil’s  apple,  4509 
dung,  3432 
dye,  2076 
fig,  3840 
leaf,  1640 
wort,  4681 
Dewberry,  3042 
Dew,  frozen,  32 
mild,  32 
soft,  32 
scorched,  32 
Dhammar,  3707 
Diaboli  stercus,  3432 
Dianthacea:,  4778,  3610,  3616 
Dianthacece,  5234 
DIANTHINJE,  5230 
Dianthinas,  4777,  3604 
Dianthus,  3610 
Diapensiacece,  5058 
Diatoma,  142 
Diatomacea?,  142,  144 
D1CALYCIDJE,  5490 
Dicalycidae,  3007 
Dicalyx,  3008 
Diceros,  4462 
Dichaena,  527 
Dichaenidae,  530 
Diclines  inegulares,  5542 
Dicotyledoned,  5542 
Dicot’/ledonecc,  4960 


Dicotyledones,  4980,  5542 

monopetalfe,  5000 
D icotyledonea  gymnoblasta, 
4980 

Dictamneae,  4024 
Dictamnus,  4024 
Dictyotaceas,  264 
Diderm  sc,  578 
Didymocarpete,  5098 
Didymocarpidae,  4392 
Diervillia,  4123 
Digitalis,  4470 
Digitalis,  5079 
Dilatris,  1243 
Dill,  3436 
Dillenia,  3773 
Dilleniaceae,  3767,  4795 
DILLENIACEM,  5293 
Dillenidae,  3770 
Dimocarpus,  4060 
Dionaea,  3565 

Dioscoraceae,  1173  1214,  1318, 
DIOSCORACEAE,  5688 
Dioscorea,  1216 
Dioscorete,  5688 
Diosma,  4016 
Diosmeae,  4013,  4016,  4025 
DIOSMEjE,  5338 
Diosmete,  4023 
Diospyrece,  5113 
Diospyros,  4339 
Diospyrus  Ebenum,  4361 
Diotis,  4235 
Diplazia,  879 
Diplecolobeae,  3851 
Diplolepis,  1553,  4628 
Diploperistomi,  785 
Dipsaceae,  4191,  4196 
DIPSaCEjE,  5168 
Dipsacece,  5168,  5170 
Dipsacus,  4197 
Dipteris,  2184 
Dipterocarpece,  5269 
Dipterocarpidae,  37O5 
DIPTEROCARPIDje,  5269 
Dipterocarpus,  3705 
Dirca,  1693 
Dirina,  377 
Dischidia,  4630 
DISCOIDEjE,  5160 
Disk,  350 
Ditiola,  624 
Ditiolae,  629 
Ditiolidae,  626,  636 
Dittany  (false)  4024 
Dodders,  4559 
Dodecatheon,  4667 
Dodonldae,  4054,  4058 
Dodonaca,  4059 
Dogbane,  4622 
Dog’s  mercury,  1373 
Dolichos,  2146 
Dombeya,  3691 
Dambeyacecc,  5260 
DOMREYJD/E,  5260 
Dombcyida?,  3691,  3677 
Dombcyca',  3693 


Dorema,  3433 
Doronica,  4245 
Dorstenia,  1615 
Dothidae,  527,  528 
Dothidea,  527 
Douma  Thebaica,  1092 
Doum  palm,  1093 
Doura,  2227 
Dracena,  1193 
Dracaena  of  Tenerifle,  75 
Dracontium,  1116 
Dracunculus,  4232 
Dragon’s  blood,  1091,  1193 
Dragon  tree,  1193 
Dresden  mines,  404 
Drimys,  3766 
Droseraceae,  3574,  4771 
DROSERACEX,  5217 
Drupacece,  549^ 

Dryadea,  5489 
Dry  gangrene,  545 
Dryobalanops,  3708 
Drypetes,  1892 
Dry-rot,  675 

Dubii  ordinis  (Plants),  5005 
Duck-meat,  1124 
Dug-cactus,  3275 
Dulcamara,  4529,  4472 
Dulongia,  1946 
DU  LONG  I IDE,  5533 
Dulongidae,  1938,  1946 
Dulse,  253 
Dumoss,  1918 
Dumoste,  5176,  5527 
Dunkeld  larches,  1419 
Dutch  pink,  3949 
Dutch-rush,  901 
Durvillaea,  269,  275 
Dutrochet,  36 
Dwale,  4514 
Dyctidiura,  572 

Eagle  wood  1581 
Earth  of  Lemnos,  3667 
Earth  nut,  3423 
Earth  pea,  2181 
Eatable  bird’s  nests,  257 
Eau  creole,  3538 
d’ange,  3123 
medicinale,  4469 
Ebenacee,  4359,  4841,  4360 
EBENACE JB,  5113 
Ebenacecs,  5113,  5119 
Ebony,  4361 

American,  2162 
Ebulus,  4120 
Eccilia,  690 
Echinella,  151 
Echinops,  4253 
Echinostachys,  1338 
Echites,  4015 
Eehium , 5050,  5054 
Ectocarpea’,  193 
Ectocarpida',  193 
Ectocarpus,  190 
Ectospcrma,  233 
Ectospcrmcsc,  243 
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Ectostroma,  515,  516 
Effects  of  climate  on  ferns,  917 
Egg  plants,  4527 
Ehretia,  5055 
Ehretia-,  5056 
Ehretieae,  4574,  4578 
Einhoff,  2139 
Elasagnidse,  1692-5 
Elceagnus,  1695 
ELxOCaRPIDM,  5268 
Elasocarpidae,  3704 
Ekeocarpus,  3704 
Elasococcus,  1877 
Elaeodendrum,  1944 
Elaeoselineas,  3457 
Elais  melanococca,  1081 
Elaphomyces,  578 
Elaphrium,  2015 
Elatinaceae,  3607,  3609,  3086 
ELATINACEJE,  5232 
Elatine,  3607,  3341 
Elatineas,  5232 
Elateres,  752 
Elaterium,  3341 
Electro-filtration,  36 
Elector’s  hat,  3332 
Elder,  4120 
Elemi  (false),  4146 
Elephantipes,  1217 
Eleusinia,  1015 
Elms,  4696 
Elvellacei,  639 
Elymus  arenarius,  1069 
Embaben,  2151 
Embden  groats,  1028 
Embesa,  4666 
Embesa,  5021 
Embryo,  981 
Empalement,  1076 
EMPETRACEyE,  5546 
Empetraceas,  1893,  4719 
Empetreii',  5546 
Empetrum,  1893,  1896 
Enchyma,  248 
Endivia,  4271 
Endive,  4271 
Endocarpids,  389 
Endocarpon  athallum,  345 
Endocarpon,  390 
Endochrome,  130 
Endogeme,  360,  1367 
Endogence  Cryptogam cb,  4971  1 
Petaloidece,  4976 
Phanerogams,  4973 
Endogenites,  1357 
Endorhizae,  1360 
EndorhizetB,  4969 

glumaces,  4973 
Endorhizous,  982 
Endosmose,  36 
Englishman’s  foot,  4675 
Ensatce,  5710-11 
Ensata?,  1219 
Entada,  2222 
Enterographa,  384 
Enteromorpha,  241 
Entophytes,  483 


I Entospermeas,  243 
EP  ACRID  ACE/E,  5123 
Epacridacea-,  4333,  4838 
Epacridas,  4335 
Epacridete,  5123 
Epacris,  4333 
Epenchyma,  247 
Eperua,  2213 

Ephedra  monostachya,  1450 
Ephedridae,  1442 
EPHE ME RA CEyE , 5710 
Ephemeraceae,  1154 
Ephemerets,  5710 
EPHEMERINyE,  5709 
Ephemerinae,  1148,  1315 
Epidendra,  1295 
Epilobiacecc,  5442 
Epilobium,  3201 
Epipetals,  5365 
Epiphytes,  4964 
Epiphragm,  707 
Epiphyllospermae,  832 
Epithallus,  346 
EQVISETACEyE,  5752 
Equisetacete , 5751 
Equisetales,  894,  902 
EQUISETALES,  5751 
EQUISETINyE,  5752 
Equisetum  brachyodon,  935 
Equisetum  fluviatile,  68,  896, 
901 

hyemale,  901 

infundibuliforme , 
935 

Meriani,  935 

sylvaticum,  901 

variegatum,  901 
Ergot  of  rye,  542 
Ergotism,  552 
Erica,  4331 
ERICACEyE,  5125 
Ericaceae,  4312,  4837 
Erics,  5125,  5131 
Ericas,  4325 
ERICIDyE,  5127 
Ericidae,  4317,  4319 
Ericeis , A it'. , 5546 
EricctB,  5121,  5123,  5127 
ERICINaE,  5121 
Ericinae,  4304,  4836,  4839 
ERICOSsE,  5109 
Ericosas,  4278 
Erigeron,  4243 
Erineum,  420 
Eriobotrya,  3010 
Eriocaulidae,  1137 
Eriocaulon,  1137 
Eriodendron,  3672 
Eriophorum,  992 
Eriogonum,  1837 
Erisma,  3170 
Erodium,  3645 
Ervilia,  2127 
Ervum,  2126 
Erucaria,  3913 
Erucaridae,  3854,  3922 
Erucarideas,  3924 


Eryngium,  3407 
Eryngo,  3407 
Erysima,  3888 
Erysiphe,  537 
Erysiphidas,  536,  538 
Erysibe,  538 
Erythriea,  4594 
Erythrinae,  2152 
Ery throphleum , 2239 
Erythrospermece , 5225 
Erythrospermidas,  3589  , 3592 
ERYTHROSPERMIDjE, 
5225 

Erythroxyleee , 5359 
E It  YTHR  OX  YLIUsE , 5359 
Erythroxylidas,  4080,  4087 
Erythroxylon,  4087 
Escallonias,  4311 
Escallonidae,  3227 
ESCALLON/DAE,  5432 
Esealloniece , 5432 
Eschscholtzia,  3833 
Esenbeckia,  4027 
Esheb,  4948 
Estragon,  4232 
Etz,  4948 
Evangelica,  3430 
Evening  primrose,  3201 
Evemia,  365-6 
Everlasting  peas,  2133 
thread,  274 
Evodia,  4027 
Eucalypti,  3110 
Eucarpas,  1500 
EUCARPAE,  4986-7 
Euclideas,  3862,  3876 
Euclidium,  3876 
Eucryphidas,  3551,  3554 
Eudesmia,  3108 
Eugenia,  3121 

Pimenta,  3085 
Euonymus,  1941 
Eupatoria,  3054 
Eupatorium,  4246 
Euphorbia  dulcis,  1861 

corollata,  1857 
edulis,  1861 
officinarum,  1847 
EUPHORBIACEyE,  5548  * 
Euphorbiaceae,  1847,  4718 
EUPHORBIDJE,  5551 
Euphorbidae,  1850,  1853 
Euphorbia;,  1854 
Euphorbia s,  5544,  5548 
Euphorbinae,  1839,  4717 
EUPHORBINJE,  5554 
Euphorbium,  1855 
Euphoria,  4060 
Euphrasia,  4458 
Eupomatia,  3751 
Eurotium,  492 
Euryale,  3822 
Eustathes,  4059 
Excascaria,  1866 
Excipulus,  357 
Exannulatae,  860 
Exidiaceas,  609 
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EXWlACEJE,  5805 
Exidere,  609 
Existing  ferns,  950 
Exocarpus,  1712 
Exogente,  360 
Eiogents,  4980 

Angiospermts,  4986 
Monopetal ce,  5000 
Exogenites,  4887 
Exorhizas,  1500 
Exorhizece,  4980 
Exosmose,  36 
Exostemma,  4140 
Eyebright,  4458 
Ezob,  4423 

Faba,  2121 
Fabago,  4009 
Fagara,  4031 
Fagopyrints,  5553 
Fairy  rings,  701 
Fallen  stars,  125 
False  acacia,  2087 
dittany,  4024 
senna,  2091 
Faquahiac,  1107 
Farfara,  4246 
Farsetia,  3872,  3914 
Favolus,  686 
Feather  grass,  1036 
Fedia,  4189 
Felon- wood,  4529 
Fennel,  3429 

flower,  3797 

Ferns,  833 

Existing,  950 
Arboreous,  852 
(sections),  855,  1358 
Tabular  conspectus  of, 
905 

FERNS.  Syn.,  4971 
Feronia,  3986 
Ferraria,  1252 
Ferraridre,  1252 
FERRARIDJE,  5674 
Ferreola,  4361 
Ferula,  3433 
Rescue  grasses,  1033 
Festuca,  1033 
Festucinas,  1024,  1044 
Feuillea,  3326 
FEUILLIDAE,  5380 
Feuillidae,  3326 
Fever-few,  4231 
Fibrillrc,  348 
Ficaria,  3789 
Ficoide®,  3245 
Ficoidcte,  5412 

Spurits , 5413,  5414 
verts,  5415 
Ficus  angulosa,  1619 
cannabina,  1619 
Carica,  1617 
politoria,  1619 
racemosa,  1619 
religiosa,  1620 
septica,  1619 


Ficus  tinctoria,  1619 
toxicaria,  1619 
Field  rhubarb,  1252 
Fig  marygolds,  3244 
Figs,  1617 
Filament,  978 
Filao,  1511 
FIL1CAL ES,  5753 
Filicales,  850 
FILICARES,  4971 
FILICES,  4971 
Filicee,  5751,  5767 
Filices  dorsiferse,  832 
spicatas,  832 
Filicologia,  831 
Filum,  265 
Fimbriaria,  745 
Fingered  lemon,  3995 
Firs,  1408 

silver,  1409 
Fir  moss,  838 
Fish  wood,  2089 
Fissidentidse,  780 
Fissurina,  383 
Fistulina,  643,  646-7,  652 
Flacourtia,  3585 

Ramontchi,  3591 
Flacourtiaceas,  3585,  4774 
FLACOVR  'VIA  CEJE,  5222 
Flacourtidse,  3588,  3590 
Flacourtieas,  5224 
Flammulas,  690 
Flax,  3620 
Flindersia,  3522 
FLINDERSIEjE,  5195 
Flilldersica.1 , 3522 
Flix-weed,  3886 
Floccaria,  508 
Floraceae,  256 
Flbrkea,  3354 
Fiorina,  247,  251 
Flosculosts, 

Flowering  flags,  1245 
rush,  1162 

Flowers  of  heaven , 124 
Flowk-wort,  3403 
Fluggea,  1892 
Fluviales,  5723 
Fly  orchis,  3 
Fceniculum,  3429 
Foenu  Greek,  2060,  2107 
Fcenum  Grascum,  2066 
Foersch  on  the  Upas,  1622 
Foiiose  ferns,  831 
mosses,  764 
Fondi,  1961 

Fontinalis  antipyretica,  776 
Fool’s  parsley,  3428 

water-cress,  3418 
Forbidden  fruit,  3996 
Forget-me-not,  4581 
Fossil  cocoa  nuts,  1335 
Fossil  ferns,  935 
fungi,  739 
Fothergilla,  3222 
Fothergilleat , 5435 
Fovilla,  978 


Fouquiera,  3262 
Fouquieriacese,  3262,  4752 
FOUQUIERIACEjE,  5405 
Four  thieves  vinegar,  4428 
Fowler’s  service,  3026 
Foxglove,  4470-1 
Foxtail  grass,  1026 
Fragaria,  3039,  3045 
Fragariacete,  5486 
Fragariastrum,  3051 
FRaCRAHIDJE,  5486 
Fragaridae,  3036,  3039,  4729 
Fragillaceas,  142 
Fragillaria,  136 
Fragillaridae,  146 
Fragillarieae,  146 
Fragillinas,  140 
Frangula,  1959 
Frankenia,  3527 
Frank eniacerc,  3559,  4769 
Frankeniacetc , 5208,  5209 
FRaNKENIACEjE,  5206 
Frankenidas,  3562-4 
FRANKENIDAE,  5208 
Franklandia,  1697 
Franziera,  4225 
FRaXINIDAE,  5024 
Fraxinidse,  4643,  4646,  4863 
FRAXINEAE,  5027 
Fraxineae,  4647 
Fraxinella,  4024 
Fraxinus,  4658 
FRaXINUS,  5023 
Frazera,  4594 
Free  stones,  2289 
French  turnip,  3911 
Freycenetia,  1104 
Friars  balsam,  4348 
Frogbit,  1297,  1305 
Frogwort,  3775 
Frondose  ferns,  831 
Frondosi , Musci , 5779 
Fronds,  856-7 
Frozen  dew,  32 
Fruges,  1500 

et  EucarpEe,  1500 
Fruit  animalcuke,  29 

of  Angelicinae,  3388 
of  Ferns,  858 
Frumenta,  4973 
Frustula,  129 
Fucaceae,  275 
Fucales,  230 
FUCALES,  5810 
Fucales  (conspectus),  294 

(geographical  distri 
bution  of),  295 
(geological  distribu 
tion  of ) , 322 

Fuci,  5810 
Fucinas,  264 
Fucoides,  325 
Fucusovinus,  255 
serratus,  285 
vesiculosus,  51 , 286 
Fuga  damonum,  3558 
Fulcra,  348 
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Fumaria,  3840 
Fumariacea:,  3843,  4803 
FUMARIACEyE,  5313 
Fumus  terra;,  3846 
FUNG  ARES,  4964 
FUNGI,  4964 
Fungi,  436 
Fungi , 5794 

(conspectus),  716 
(properties),  719 
(geographical  distribu- 
tion of),  1335 
Fungoid  flowers,  4919 
Fungologia,  436 
Fungus  Melitensis,  114 
rock,  4908 
Furcellacese,  260 
Furcellaria,  262 
Furze,  2061 
Fusarium,  506 
Fuschia,  3201 
Fuschida;,  3197 
Fustick,  1606 
F usidiacere,  485 

Galacid#;,  3237 
GaLaCIDyE,  5422 
Galactodendron,  1614 
Galam  butter,  4356 
Galangales,  1268 
Galanthus,  1233 
Galarheus,  692 
Galarin,  1732 
Galbanum,  3434 

officinale,  3446 

Gale,  1520 
Galega,  2080 
Galegea;,  2053,  2080 
Galeobdolon,  4435 
Galeopsis,  4435 
Galera,  690 
GalietE,  5172 
Galipea,  4828 
Galium,  4183 
Galls,  1553 
Gambier,  4131 
Gamopetalce,  5000 
Garcinia,  3527 

cornea,  3542 
Cambogia,  3543 
GARCINIA CEyE , 5200 
Garciniaceae,  3528 
Garcinidre,  3533,  3538 
Garciniece,  5200 
Garden  cress,  3892 
Gardenia,  4146 
Gardenida;,  4143,  4145 
Gardneria,  5033,  5042 
Garlic,  1187 

pears,  3944 
Garuga,  2013 
Gassicurtia,  338,  394 
Gasterocarpaceae,  253 
Gasteromycetes,  489,  514,  580 
G asteromycetes,  4964 
Gasteromycetes,  5807 
Gasteromyci , 4964 


Gastromycetes,  443 
Gaultheria;,  4326 
Gaura,  3201 
Geastrum,  577 
Geissoloma,  1703 
Gelidium,  257 
Geminella,  139 
Gemmula,  982 
Gen,  2055 
Genepi,  4232 
Genet,  2055 
Genipa,  4145 

Genista  monosperma,  2056 
purgans,  2056 
tinctoria,  2057 
Genisteae,  2050,  2055 
Genseng,  3381 
Gentiana,  4584,  4586 
Gentiana  lutea,  4593 
GENTIaNACEyE,  5044 
Gentianacea;  (properties) , 4592 
Gentianaceae,  4586 
Gentiana',  5032,  5044,  5047 
Gentianeis  Affin . , 5034 
Gentianidce,  5047 
Gentianidae,  4590 
Gentianinae,  4584,  4858,  4862 
GENT1ANINJE,  5032 
Gettffi  oietE,  5508 
Geoffroya,  2179 
Geoffroyidae,  2178 
GEOFFROYIDyE,  5508 
Geoglossum,  622 
Geographical  distribution  of 
the  alga;,  210,  295, 
424 

confervales,210 
cytinares,  4920 
ferns,  906 
fucales,  295 
fungi,  730 
grasses,  1055 
musci,  808 
palmares,  1309 
pinares, 1453 
querneales,  4690 
rosales,  4722 
rosares>  4688 
selanthi,  4920 
syringales,  4825 
Geological  distribution  of  the 
confervales,  219 
ferns,  925 
fucales,  322 
mosses,  816 
palmares,  1335 
pinares,  1470 
rosares,  4878 
Gerania,  5238 
Geraniacea-,  3642,  4784 
GERaNIaCEyE,  5246 
Geraninas,  3617,  4779,  4785 
GERA  NINyE,  5238 
Geranium,  3620,  3642 
Germen , 979 

Germination  of  Equisetum, 
898 


Gesneriacere,  4281,  4370,  4842 
GESNERIaCEyE,  5104 
Gesneridas,  4374 
Gesneridee,  5076 
GESNERIDyE,  5108 
Gesneriece,  5104 
Gethyllis,  1233 
Geum,  3053 
Ghandirhoba,  3326 
Giant  ivy,  3379 
Gigartina,  259 
Gillenia,  3072 
Gillesiae,  1179 
GILLESIDyE,  5702 
Gillesidse,  1179 
Gillesie.'c,  1178 
Gillesiece,  5702 
GiDger,  1257 
Gingerbread  plum,  2261 
Gingko,  1449 
Ginseng,  3381 
Gladiolus,  1250 
Gians  fagi,  1543 
Gians  Phoenicia,  1543 
Glaphyria  nitida,  3137 
Glaux,  4670,  5019 
Glaze  dew,  504 
Glechoma,  4435 
Gleicheniaceae,  872 
GLEICHENIACeyE,  5760 
Gleichenidae,  874 
Gleditschia,  2189 
Globe  thistle,  4253 
Globulariaceae,  4683,  4868 
GLOBULARIaCEyE,  5008 
Globulariae,  4685-6 
Globularice,  5008 
Globulurineee , 5008 
Globulinia,  141 
Globulina  botryoides,  28 
Globulinaceas,  140 
Globulines,  123 
Glue  de  chene,  652 
Glumaceae,  72,  963 
Gluma,  971 
Glumella,  973 
Glumellula,  973 
Glyceria,  1030 
Glycine,  2079 
Glycineas,  2052,  2071 
Glycion,  2082 
Glycosmis,  3985 
Glycyrrhiza,  2081-2 
Glyptospermce , 5287 
Gnaphalia,  4239 
Gnetum,  1451 
Gnidium,  1694 
Goat-bane,  2281 
Goat  bush,  4045 
Goat’s  beard,  4273 
rue,  2080 
God-tree,  1423 
Gofio,  886 

Gold  of  pleasure,  3890 
Golden  apple,  3997 
rod,  4243 
thistle,  4269 
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Golyno's  oak,  9/ 

Gomphia,  4044 
Gompliora,  620 
Gomphr®na,  1803 
Goraphus,  690 
Gomutus  saccharifera,  1093 
Gongonha,  1928 
Gongyles,  753 
Gongyli,  351 
Gonidia,  129,  351 
Gonohoria,  3572 
Gonyopterides,  832 
Goodenia,  4284 
Goodeniace®,  4284 
GOODEN I ACE AE,  5144 
Goodeniace®,  4833 
Goodenovid®,  4289 
GOODENOVIDJE,  5146 
Goodenoviece,  5144  , 5146  , 5148, 
5151 

Gonyopterides , 5751,  5776 
Gooseberries,  3286 
Goose  grass,  4183 
Gopher- wood,  3190 
Gorse,  2061 
Gory  dew,  43-4 
Gossypium,  3660 
Gourds,  3329 
Gout  wort,  3421 
Gracillaria,  282 
Graes,  or  Gaers,  964 
Grains  of  Paradise,  1267 
GRAMINA,  4973,  4944 
Gramina,  5743 
Graminales,  998,  1000  l 
GRAMINALES,  5743 
GRAM1NARES,  4973-4 
Gramine®,  963 
Graminete,  4973,  5743 
Graminifoliee , 5719,  5735 
Graminologia,  961 
Grammitis,  859 
Grana  Gnidia,  1694 
Paradisi,  1266 
Granate,  Pome,  3095 
Granatece,  5470-1 
GRAN AT ID JE,  5471 
Granatidae,  3090,  3094 
Granifer®,  72,  976,  1359 
Granule,  130 
Grapelet,  237 
Grape  vine,  3495 
GRAPES,  4973 
Grapes,  3490 
Graphidace®,  378,  386 
Graphid®,  383 
Graphid®,  383 
Graphis,  338,  378,  383 
Gras,  Gras,  964 
Grass  tree,  1192 

like  plants,  1050 
wrack,  1129 

Grasses,  geological  consider- 
ations, 1070 
Grassy  plants,  4973 
Gratia  Del,  4469 
Gratiola,  4451,  4469 

4 


Gratioline,  4469 
Greek  nuts,  2296 

valerian,  4537 
Gre-gree,  2239 
Green  man-orchis,  3 
Grenade,  3095 
Grewatha,  1227 
Grey  peas,  2130 
Griffithsia,  194 
Grimaldia,  745 
Groats,  1028 
Grossulace®,  3283,  4755 
GROSSULACEJE, 
Grossularia,  3284 
Grossulwrieae,  5398 
Grossulin®,  3266,  4754,  4759 
GROSSVLINM,  5386 
Grossuline,  3287 
Grotto  del  Cane,  1629 
Ground  flax,  3890 
ivy,  4435 
pine,  4426 
oak,  4426 
star,  443,  577 
Groundsel,  4244 
Gruinales,  5217,  5238 
Gruin®,  3617 
GRUINJE,  5238 
Grumaria,  420 
Gruyere  cheese,  2067 
Guaiacum,  4008 
GUAJACANJE,  5113 
Guaiacance,  5119 
Guaiacine,  4008 
Guayca,  3164 
Guarea,  3512 
Guazum®,  3689 
Guelder  rose,  4121 
Guepinia,  611 
Guernsey  lily,  1239 
Guetharda,  4156 
Guetharde®,  4156 
Guethardid®,  4154 
Guevina  avellana,  1699 
Guevo  upas,  1628 
Guilandina,  2190 
Guilbogui,  3739 
Guimauve,  3657 
Guinea-hen-weed,  1782 
Guiriots,  3665 
Gum,  2235 

ammoniac,  3433 
animi  (hymeny),  2214 
arabic,  2233 
(cherry),  2299 
elemi,  3971 

harvest,  in  Arabia,  2234 
lac,  2153 
Gustavia,  3136 
Gustaviace®,  3129,  4735 
GUSTAV1ACEM,  5462 
Guttifer®,  3528,  5199 
Guttiferce,  5200 
Guzmannia,  1225 
Gymnanthera,  5041 
Gymnema,  4625 
Gymnoblasta  apetala,  5542 


Gymnocarpi,  363 
Gymno-mycetes,  442 
Gymnostomi,  785 
Gymnostomid®,  782 
Gymnostomum,  784 
Gypsophila,  3615 
Gyrinops,  1581 
Gyrogonites,  786,  817 
Gyrophora,  338,  383 

Hjemanthus,  1239 
H®mato  coccus,  150 
Hcemodoraceae,  5678 
Hsmodorid®,  1242,  1243 
HsEMODORlDsE,  5678 
H®modorum,  1243 
H®matoxylon,  2192 
Hag-berry,  2277 
Hagira  tal  gernal,  4908 
Hair-flag,  259 
Hai-tsai,  282 
Halesia,  4349 
Halesiacece,  5119 
Halm,  1069 
HALO  RAG  I DAE,  5591 
Haloragid®,  1725 
Halymenia,  31,  254 
Halyseris,  266 
Hamameliace®,  3218,  4747 
H A M A MEL  I A CEJE , 5433 
Hamamelece,  5434 
Ilamelidre,  4151 
HAMAMELIDjE,  5434 
Hamamelidea; , 5433 
Hamelia,  4152 
Hare’s  foot  fern,  889 
Hart-wort,  3440 
Haselquistia,  3440 
Hashish,  1644 
Hassagay,  1945 
Haut-bois,  3045 
Hawkweeds,  4277 
Hebeloma,  690 
Hedera,  3374, 3376-7 
Hederacete , 5187,  5365,  5368 
Hedgeparsley,  3458 
Hedge  Hyssop,  4469 
Heduinda,  4536 
Hedwigia,  2012 
Hedysarid®,  2040,  2096 
Hedysare®,  2102 
Hedyotid®,  4147 
Hedyote®,  4149 
Hedyotis,  4149 
Hedysarum,  2107 
Heimi®,  3188 
Heisteria,  3970 
Helenium,  4237 
Helianthus,  4247 
Helicteris,  3668 
Heliconia,  1260 
Heliotropicete,  5055 
Heliotropid®,  4569,  4572,  4856 
HeliotropidtB , 5055 
Hcliotropie®,  4575,  4579 
Heliotropium,  4577 
Heliophile®,  3927 


Hellebore,  3791 
Hellebore*,  3781,  3790 
Helleborus,  3791 
Helminthocorton,  259 
Helosis,  4908 
Helotium,  611,  630 

Helosciadum,3418 

Helvella,  616 
HeLVELLACEJE,  5800 
Helvellace®,  633 
Helvetia; , 633,  635 
Helve! lin*,  615-6,  639 
HELVELLJNJE,  5799 
Hemlock,  3465 
Hemidesmus , 5041 
Hemerocallides , 1180,  1196 
Hemerocallidete , 5698 
Hemerocallis,  1167 
Hemp,  1644-6 
Henbane,  4495 
Henna,  3196 
Hepatica,  3/86 
HEPATICALES,  5789 
Hepaticie,  5789 
Hepaticin®,  747 
HEPaTICINJS,  5790 
Heracleum,  3439 
Herbcc  bulbosce,  4976 
Herb  of  grace,  4015 
Herbe  du  siege,  4468 
Herb-craft,  1 
Herbce  capillares,  4971 
Hericium,  620 
Hermanniaceai,  5261 
Hermannid®,  1321, 3678,  3690, 
4787 

HERMaNNIDjE,  5261 
Hermodactyl,  1201 
Hernandiace®,  1683,  4703 
HERNANDIACEy E,  5609 
Hernandieai,  5609 
Herniaria,  1813 
Heron’s  bill,  3642 
Herpetica,  2201,  2202 
Herpotrichum,  418 
Hesperidece , 5455 
Hesperis,  3886 
Heterantha,  1174 
Heteronemea , 4958 
Hevea,  1887 
Heuchera,  3232 
Heucherid®,  3231 
HEUCHEIUDyE,  5427 
Hibbertia,  3748 
Hibiscus,  3658 
Hickory,  1569 
Hieracia,  4277 
Himanthalia,  275-9 
Himantia,  407-9 
Hippocastanete,  5351,  5353 
Hippocastanid®,  4070-2 
HIPPOCASTANIDAE,  5353 
Hippocratea,  4050,  4092 
H1PPOCRATEACE/E,  5360 
Hippocrateace®,  4089,  4821 
Hippocratieetc , 5360 
Hippocrcpis,  2101 
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Hippomane,  1847,  1864 
Hippomane®,  1863 
Hippophde,  1695 
HJPPURIDACEAE,  5587 
Hippuridace®,  1722 
Hippurid®,  1726 
HIPPUR1  DeAE,  5590 
Hippurideai,  5590 
Hippurin®,  1719,  4710 
Hippuris,  1726 
Hiptage®,  4084 
llirtella,  2262 
Hog’s  fennel,  3431 
Hog-plum,  1997 
Holbollia,  3739 
Holly,  1906,  1927 
Hollyhocks,  3657 
Holoracece,  5553 
Holy  rose,  3878 
HOMALIACEJE,  5396 
Homaliace®,3295 
Homalinece,  5396 
Homonemea,  4958 
Honesty,  3872 
Honey  dew,  422 
Honey  lotus,  2067 
Honeysuckle,  4115,  4122 
Honey-ware,  269 
Hops,  1648 
Hop-horn-bean,  1562 
Hop-medick,  2065 
Hopea,  4349 
Hordeace®,  1006 
Hordearii,  1009 
Hordeum  distichon,  1006 
Hordeum  murinum,  1009 
Horehound,  4436 
Horn-mould,  508 
Horn- weed,  274 
Horn-wort,  1733 
Horse-chesnuts,  4072-3 
Horse-radish,  3874 
Horse-shoe  vetch,  2101 
Hortia,  4027 
Hottentot’s  bread,  1266 
Hottentot’s  fig,  3252 
Hovenia,  1965 
Houseleek,  3241 
Hoy®,  4620 

Huile  de  marmote,  2289 
Hull,  1069 
Humiriacece , 5190 
HUMIRIDjE,  5190 
Humirid®,  3500 
Humulus  Lupulus,  1603,  1647 
Hungary  water,  4428 
Hungarius  morbus,  561 
Hura  crepitans,  1867 
Hya-hya,  4611 
Hyacinthus,  1184 
Hyaena  poison,  1834 
Hyaenanche,  1834 
Hydnocarpus  inebrians,  3593 
Hydnum,  646-7,  651 
Hydra  fusca,  3 
Hydrangea,  3215 
H Y DRTs UEA CEAi,  5636 
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Hydrangeaceae,  3209-10,  4746 
Hydrangidse,  3214,  3216,  4746 
HYDHANGIDjE,  5437 
Hydrangea:,  5437 
Hydrastis,  3787 
Hydrocera,  3637,  4782 
Hydrocerete,  3637 
HYDROCEREAE,  5243 
Hydrocharaceas,  1302,  1305 
Hydrocharides , 5304 
Hydrocharinae,  1297-8,  1325 
Hydrocharis,  1297,  1305 
Hydrocotyle,  3403 
Hydrocotylea;,  3400,  3403 
Hydrodictyon,  188 
Hydrogetones,  5723 
Hydroleace*:,  4561,  4853 
HYDROLEA CErE , 5U58 
Hydroleae,  4564 
Hydrolece,  5058 
HYDROPELTIDEAi,  5303 
Hydropeltideae,  3810 
Hydropeltis,  3812 
Hydrophiiax,  4172 
HydrophylletB,  5057 
Hydrophyllida:,  4568-71,  4885 
HYDROPHYLLID^E,  5057 
HydrophyttB,  5811 
Hydropterides,  842 
Hygrocrocis,  415 
Hymena:a,  2214 
Hymenodyction,  4142 
Hymenium,  596 
Hymenula,  605-6 
Hymenulidse,  605-6 
Hymenomycetes,  444,  596 
Hymenomycetes,  4964 
HYMENOMYCETES,  5794 
H ymenophyilidte,  876 
Hymenophyllum,  876 
Hymeny,  2214 
Hyoscyamus,  4495 
Hyperica,  5203 
HY  PE  RICA  CEM,  5203 
Hypericaceae,  3548,  4768 
Hypericae,  5199 
HYPERICIANM,  5199 
Hypericid®,  3553-57 
Hypericince,  5203 
Hypericin®,  5203 
Hypericum,  3527,  3548 
Hypha,  421,  451 
Hyph®ne,  1092-3 
Ilypholoma,  690 
Hyphomycetes,  456 
Hyphelid®,  568 
Hypnid®,  649,  650,  774 
Hypnum  riparium,  816 
rutabulum,  774 
Hypoch*ris,  4272 
Hypochnus,  410-13 
Hypocist,  4894 
Hypncorollea-,  5003 
Hypopetalee,  5181 
Hypopetal®,  1905 
Hyporhodius,  690  , 699 
llypothallus,  346 
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HYP0X1DJE,  5683 
Hypoxidse,  1237 
Hypoxidetn , 5683 
Hypoxis,  1237 
Hyssop,  4423 

hedge, 4469 
of  Solomon,  784 
Hyssopus,  4423 
Hysteridae,  520 
Hysterium,  520 

Iberis,  3875 
Icacina,  3980 
Icaco,  2260 

Iceland  moss,  363,  371 
Idea,  2008 
Icicariba,  2008 
Icotli,  4607 
Idseus,  3041 

Ilex  Aquifolium,  1920-21 
Gongonha,  1929 
Paraguensis,  1928 
vomitoria,  1930 
ILICINM,  5527 
Ilicinae,  1918,  4722 
I Heine,  1927 
Uicinece,  5540 
lllecebrece,  5559-60 
Illecebrece  verts,  5561 
ILLECEBR1DJE,  5561 
Illecebridae,  1811 
JLL1CIDJE,  5292 
Illicidae,  3766 
Jlliciece,  5292 
Illicium,  3766 
Impatiens,  3635,  3870 
Imperatoria,  3435 
Imperfecta,  5542 
Indian  salt,  1021 
Indigo,  2073 
Indigofera,  2016,  2073 
Infelix  lolium,  1009 
Inga,  2226 
Inkberry,  1932 
Innovations,  766 
Inocarpus,  4357 
Inocybe,  690-7 
Inoloba,  690 
Intsia,  2212 
Intybus,  4199,  4238 
Inula,  4238 
lnundatce,  5723 
Iodine,  286 
lolithus,  415 
Iunidia,  5212 
Ipecacuan,  4167 
Ipecacuanha,  4168 
Ipo,  162 
I pomsea,  4551 
lpom;ea  Jalapa,  4556 
Iriartea,  1096 
Iriartea  ventricosa,  1081 
Iridaccte,  1245,  1253,  1322 
IRIDACE/E,  5672 
I r idea,  5*>73 
I rides , 5672 
lrideai,  253 


Iris,  1249,  1251 
Iris  Germanica,  75 
Iron-wood,  3111,  4361 
Irpex,  647 
Isaria,  508 
Isatideae,  3884,  3893 
Isatis,  3893 
Isertidte,  4150 
Isidium,  388 
Isoetaceae,  840 
1SOETACEJE,  5772 
Isoetece,  5772 
Isoetes,  840 
Italian  cheese,  497 
Iva,  4227 
Ivy,  3378 
Ivy  gum,  3380 
Ixia, 1250 

Jabotapita,  4044 
Jaboticabeiros,  3128 
Jaca  or  Jack-tree,  1605 
Jacaranda,  2225,  4398 
Jack  by  the  hedge,  3887 
Jacquinia,  4665 
Jalap,  4556 
Jalapa,  4472 
James  Town  weed,  4508 
Jamsorade,  3127 
Jasminidae,  4642,  4645,  4863 
JASMINIDAE,  5029 
Jasmininece,  5022,  5029 
Jasminum,  4645 
Jatamansi,  4190 
Jatropha,  1885-6 
Java  plum,  3126 
Jeffersonia,  3811 
Jersey  pine,  1429 
Jerusalem  artichoke,  4247 
sage,  4434 
thorn,  2193 
Jesuit’s  drops,  4348 
nuts,  1732 
tea,  1928 
Jew’s  ear,  609 
Jin-chen,  3381 
Jointed  ferns,  832,  894 
JoUifia,  3328 
Jossinia,  3120 
Judas  ear,  609 
tree,  2217 

Juglandaceae,  1563,  4694 
Juglans,  1563 

cathartica,  1568 
cinerea,  1568 
nigra,  1568 
regia,  1521 
Jujube,  1963 
Juncacece,  5714 
Juncacea;,  1137 
JUNCALES,  5712 
Juncales,  1051,  1100,  1103, 
1311 

J uncaginacea;,  1133 
| Juncagi/taccee , 5719 
j June  agi  nets,  5719 
I Juncago,  1133 


Junceee,  5714 
Junci,  1136 

Junci,  5696,  5706,  5710,  5712, 
5714-15,  5719 
Juncinae,  1136,  1314,  5713 
Juncus,  1140 
Jungermania,  751 
J ungermannia  ciliaris,  59 
pusilla,  752 
Juniperites,  1481 
Juniperus  communis,  1433, 
1435,  1437 

Lycia,  1435 
oxycedrus,  1423 
sabina,  1435-6 
thurifera,  1435 
Jupiter’s  beard,  365 
Jussidae,  3199 
Justicia,  4390 

Kabb-el  Misk,  3658 
Kasmpferiae,  1268 
Kafal,  2007 
Kageneckia,  3075 
Kahroba,  3707 
Kail,  3901 
Kaki,  4362 
Kalmia,  4322 
Kara,  2152 
Karal,  2152 
Kasouri,  1940 
Kataf,  2007 
Kava,  1750 
Kawrie,  1432 
Keg-fig,  4362 
Kelp-kilns,  280 
ware,  275 
Kermes,  1554 

Laccae,  2153 
mannifer,  1940 
Kerria,  3703 
Khul,  1976 
Kidney  bean,  2139 
Kiggelariece , 5225 
Kina-kina,  4132 
Kin-kina,  4132 
Kit-jap,  2145 
Knawel,  1806 
Knob-tang,  275 
Knowltonia,  3786 
Kohl-rabi,  3906 
Kola  nuts,  3682 
Ko-na,  4615 
Koochla,  4603 
Krameria,  3959 
Krubut,  111,  4917 
Kulit,  1674 

Labiates,  5047,  5084 
Labiatae,  4414 
Labiatiflora;,  4222 
Labiatiflorte , 5158,  5074 
Lablab,  2147 
| Laburnum,  2058 
Lac,  seed,  shell,  stick,  2153 
i Lace  bark,  1693 
I Lacepedea,  4091 
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Laris,  1131 

Lacistemidas,  1636,  1650 
Lacmus,  370 
Lachnea,  630 
Lactuca,  4275 
Lactuceae,  5157 
Lacunas,  348 
Ladanum,  3580 
Lady’s  slipper,  1276 
Lostia,  3584 

Lagerstroemidas,  3185,  3102 
LAGERSTROEMJDJE,  5444 
Lagerstrcemiew,  5444 
Lagetta,  1693 
Lalysus,  2151 
Lamb's  lettuce,  4189 
Lamina  proligera,  357 
Laminaceas,  269-70 
Laminaria,  267,  271-2-3 
Laminarieas,  269 
Lamium,  4433 
Lampsana,  4270 
Lamprophyllce,  5270 
Lancea  Christi,  4421 
Landra,  3920 
Langou,  666 
Langsdorfia,  4904 
Lan-hoa,  4657 
Lanosa,  421,  451 
Lantana,  4121,  4410 
Lapsana,  4270 
Larches,  1417-8 
Lardizabala,  3739 
Lardizabalidse,  3733, 3739,4791 
Larices,  1417 
Larix  Cedrus,  1422 

Europea,  1419-20 
pendula,  1419 
Larkspur,  3794 
Laser,  3449 
Lasianthera,  3480 
Lasiobotrys,  516,  838 
Lasiopetaleas,  3685,  4787 
Laternea,  588 
L.triscapa,  57 
Lathyrus,  2133-34,  2137 
LATHYRACEJE,  5511 
Lathyraceae,  2111-2 
Lavandula,  4437 
Laveuder,  4437 
Laver,  31 
Lavers,  230 
Lauraceae,  1663,  4701 
LA  URACEJE,  5611 
Laurestine,  4121 
Lauri , 5611  - 
Lauridse,  1668 
LAVRIDJE,  5613 
LAURINSE,  5592 
Laurinas,  1661,  4701,  4709 
Laurineee,  5611 
Laurocerasus,  2267 
Laurus,  1669 

Borbonia,  1671 
caustica,  1674 
Culitlawan,  1674 
nobilis,  1662,  1670 


Lawsonia,  3190 
Lea,  ley,  964 
Leaf-ferns,  850 
Leafless  ferns,  831,  901 
Leather  wood,  1693 
Lecanora,  376 
Lecidea,  378,  382 
Lecideas,  382 
LECYTHID^E,  5463 
Lecythida;,  3134,  3138,  4735 
Lecythidece,  5462-3 
Lecythis,  3138 
Ledum,  4324 
Leea,  3482 
LEEACE-H,  5186 
Leeaceas,  3480,  4766 
Leguminosce,  5498,  5501,  5509 
Leguminosas,  2015,  2025 
Lejeunia,  745 
Lemalis,  609 
Lemania,  244 
Lemaniacete,  244 
Lemna,  1124 
LEMNACEJE,  5727 
Lemnaceas,  1124,  1312 
Lemnian  earth,  3667 
Lemon,  3995 
Lennel  braes  tree,  1470 
Lentibularia ;,  5082 
Lentibulariete,  4446 
Lentil,  2126 
Lentiscus,  1981 
Leontice,  3746 
Leontodon,  4274 
Leonurus,  4434 
Leopard’s  bane,  4245 
Leotia,  634,  637 
Lepidineas,  3883,  3891 
Lepidium,  3892 
Lepidodendron,  935,  942,  1484 
Lepidophyllum,  942 
Lepidostrobi,  942 
Lepiota,  690,  702 
Lepra,  417 
Lepras,  343 
Lepraria,  343,  346 
i Lepraridae,  416 
I Leptadenia,  5033 
Leptospermidte,  3104 
LEPTOSPERMIDjE,  5468 
Leptospermeas,  3104,  3109 
I Leptospermece,  5468 
j Leptospermum,  3112 
Leptostroma,  516 
Lessonia,  269 
Lettuce,  4275 
Lettuce  laver,  241 
Leucadendron, 3106 
Leucas,  4434 
Leucojum,  1233-8 
Leucosporus,  690,  790 
Liatris,  4246 
Libanotis,  3429 
Lichens,  338 
Lichen  alter,  744 
Lichen  Islandicus,  363 

geographicus,  379 


Lichen  calicans,  367 
Lichen-flag,  289 
Lichen-meal,  372 
LICHENALES,  5810 
Lichenales,  338,  399 
Lichenales  (conspectus,)  423 
(geographical  dis- 
tribution of ),  424 
Lichenastrum,  744 
Lichenes,  5809 
Lichenoides,  291,  744 
Lichina,  293 
Lichinaceae,  289 
Licorish,  2082 
Lien-wha,  3817 
Lign-aloe,  1583 
Lignum  rhodium,  4554 
Lignum  vitas,  4008 
Ligtu,  1239 
Ligusticum,  3429 
Ligustreas,  4648 
LIGUSTREJE , 5026 
Ligustrirue,  5022 
Lilac,  4649 
LilacetE,  5024 
Lilia,  5698 
Liliacece , 5699 
Liliaceas,  1170,  1194,  1317 
LILIACEJE,  5698 
LILIACINsE,  5695 
Liliacinas,  1166,  1317 
LILIALES,  5690 
Liliales,  1141-6 
Lilium,  1141,  1194,  1197 
Lily,  1141 
Limacium,  690,  702 
Limboria,  397 
Lime  tree,  3695 
Limnocharis,  1165 
Limodoridas,  1288 
Limonia,  3989 
LINACEjE,  5240 
Linaceae,  3620,  4779 
Linaria,  4466 
Linden-tree,  3695 
Lindleya,  3076 
Lineie,  5240 
Ling,  4332 

Linnean  primary  groups,  21 
Linum,  3620 
Liquiritia,  2082 
Liquorice,  2081-82 
Liriodendron,  3765 
Lissanthe,  4338 
Litchi,  4060 
Lithospermum,  4582 
Litmus,  370 
Lithophytes,  617 
Live  oak,  1557 
Loasas,  3316 
LOASACEJE,  5388 
Loasacete,  3316,  4758 
Loasecv,  5388,  5390 
Lobadium,  1994 
Lobel  et  Pena,  4956 
Lobelia,  4303 
LobeliacecB,  5137 
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Lobelidae,  4303,  4834 
LOBELIDAE,  5137 
Loblolly  pine,  1429 
Locusta,  9 72 
Locust  tree  2087 
Lodicules,  973 
Logania,  4631 
Logania,  5037 
LOGANIACEJE,  5034 
Loganiaceas,  4631 
Loganiaceee,  5036 
Loganida,  5033 
LOGANID2E,  5036 
LoganidEe,  4634 
Logania,  5034,  5036 
Logwood,  2192 
Lolium  arvense,  1011 
Lolium  temulentum,  1012 
Lomentacea,  5498,  5501 
Lonicerea,  5177 
Longan,  4060 
Lonicera,  4115 
LON1CERIDM,  5177 
Loniceridas,  4119,  4122 
Lopezia,  3201 
Lopezidse,  3200 
Lophium,  522 
Loquat,  3010 
Loranthaceae,  3360,  4762 
LORANTHACEM,  5377 
Loranthea,  5377 
Loranthi,  3365 
LORANTHINsE,  5376 
Loranthinae,  3358,  4762 
Loranthus,  3358 
Lorula,  344 
Lotaceae,  2035 
LOTACE.E,  5513 
Loti,  2070 
LOTIANM,  5509 
Lotianas,  2032 
Lotidas,  2039,  2049 
Lotophagi,  1901 
Lotus,  2069 
Love  apple,  4530 
Loudon,  on  the  Upas- valley, 
1628 

Louff,  3338 

Lowea,  3062 

Lucern,  2065 

Lucernarum  fungus,  576 

Lucinaea,  4144 

Ludia,  3584 

Luffa,  3338 

Lukshmee,  1979 

Lunaria,  3872 

Lunularia,  745 

Lupinus,  2151 

Lupulin,  1649 

Lupus  salictarius,  1647 

Lurida,  5032,  5039,  5049, 5067 

Lus-a-chrasis,  3371 

Luzula,  1139,  3629 

Lychnis,  3605 

Lychnitis,  4490 

Lyclum,  4533 

Lycogala,  573 


Lychnophora,  4889 
Lychnophorites,  4889 
Lycoperdon,  575 
Lycopersicum,  4530 
Lycopodium,  cernuum,  68 
Lycopodiaceee,  839,  843 
LYCOPODIACEjE,  5770 
LYCOPOD1NJE,  5769 
Lycopodinae,  839,  845 
Lycopodinea , 5770 
Lycopodites  falcatus,  935 
Lycopodium,  839 

clavatum,  843 
phlegmaria,  68 
Selago,  843 

Lycopus,  4421 
Ly-day,  3075 

Lygodium  palmatum,  868 
scandens,  868 
Lygosodea,  4159 
Lygosodeese,  4159 
Lyme  grass,  1006 
Lyngbya  muralis,  179 
Lysimachia,  5016,  5018 
Lysimachiis,  Aff.,  5082 
LYTHRACEJE,  5443 
Lythracese,  3181,  4742 
Lythrariea,  5443 
LYTHRIDyE,  5445 
Jkythridae,  3184,  3186 
Lythrum,  3181 

Maburnia,  1244 
Macaco  wood,  3155 
Macaroni,  1007 
Macqui,  3298 
Macrocystis,  267,  274 
Macusson,  2136 
Madden  on  figs,  1618 
Madder,  4181 
Madeira  mahogany,  1671 
Madhuca,  4356 
Mad  spice,  4531 
Mad-wort,  3873 
Maesa,  4661 
Mam,  5021 
Masrulius,  646-7 
Magallana,  3639 
Magnolia,  3963 
MAGNOLIACEM,  5289 
Magnoliaceae,  3758,  4794 
Magnoliacece,  5291 
Magnolidae,  3763 
Magnolia,  5289,  5291 
MAGNOL1DM,  5291 
Mugnoliis,  Aff.,  5293 
Magonaea,  4058 
Mahaleb,  2278 
Mahoa,  4356 
Mahogoni,  3520,  3477 
Maiden’s  hair,  883,  1004,  1046 
Malabar  bark,  4815 
Malach,  1644 
Malcomia,  3886 
Malaxidas,  1290 
Malesherbiacra,  5393 
Malesherbidte,  3304 


MALESHERRID/E,  5393 
Malesherbiea,  5393 
Malic  acid,  3021 
Malicorium,  3095 
Malpighia,  4086 
Malpighiaceae,  4077,  4820 
Malpighiacea t 5358 
MALPIGHID/E,  3558 
Malpighidas,  4082,  4086 
Malpighieae,  4085 
Malpighia,  5346,  5356 
Malpighina , 5346 
Maltese  champignon  114 
mushroom,  4908 
Malvaceae  3650,  4786 
Malvacea,  5252,  5254,  5258 
MALVACEAE,  5252 
Malveay  5254 
Malveae,  3657 
Malvianae,  3650 
MALVIANjE,  5250 
MALVID/E,  5254 
Malvidas,  3656 
Malvinas,  3646,  4786,  4790 
M ALVIN jE,  5248 
Malum, 

Malum  Punicum,  3095 
Malus,  3017,  3020 

spectabilis,  3025 
Mamagu,  890 
Mammea,  3538 
Mammee,  3538 
Mammillarias,  3275 
Manchineel,  1864 
Mancinella,  1847 
Mandarine,  3999 
Mandelobi,  2079 
Manihoc,  1885 
Manihot,  1885,  3658 
Mandragora,  4519 
Mandrake,  4519 
Mandsiadi,  2229 
Mandeville,  4528 
Manettia,  4142 
Mangel-wurzel,  1800 
Manghas,  4607 
Mangle,  3174 
Mango,  1978 
Mangostana,  3541 
Mangroves,  3171 
Manna,  2109,  4655 
ash, 4659 
Mannite,  4659 
Man-orchis,  3 
Mantellia,  1476 
Maou,  3140 
Maples,  4076 
Maprounea,  1870 
Maranta,  1254 
Marantaceas,  1270 
MARANT ACE/E,  5664 
Marantea,  5664 
Maraschino,  2270 
Marathrum,  1131 
MARATTlDaE,  5765 
Marattidas,  863 
Mnrcgravia,  3597 
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Marcgraviaceae,  3594,  4775 
MARCGRAVIACEjE , 5226 
MARCGRAVIDJi,  5227 
Marcgraviece,  5226-7 
Marcgravias,  3599 
Mar  chant  ta,  4960 

hemispherica,759 
polymorpha,  753 
Marchantiaceas,  753 
MARCHANTIACEjE,  5791 
MARCHANTIALES,  5789 
Margyricarpus,  3079 
Marigold,  4249 
Marjoram,  4422 
Marmelos,  3985 
Maroquin  leather,  3252 
Marriage  of  the  Palms,  1096 
Marrow,  vegetable,  3331 
Marrubium,  4436 
Marsh  mallow,  3657 
Marsh-polemonium,  4542 
Marsh  samphire,  1802 
Marsilea  quadrifolia,  847 
Marsileaceas,  347 
MARS1  LEACEaiE , 5774 
Marsilinae,  846 
MARSILINAE,  5773 
Marvel  of  Peru,  1816 
Marum,  4425 
Maruta,  4229 

Maryland  wormgrass,  4595 
Martyneacece,  5096 
Masch-Allah,  5837 
Master-wort,  3435 
Mat  grasses,  1069 
Matricaria,  4229 
Matter  (motion  of  the  mole- 
cules), 38 
Matthiola,  3865 
Matza  Franca,  2264 
Meadow  rue,  3784 

saffron,  1201 
Mechoacan,  1783 
Meconopsis  Cambrica,  3839 
Medicago  Lupulina,  2065 
Medlar,  3011 
Medusa  Pulmo,  3 
Meillag,  1537 
Melaleuca,  3104,  3105 
Melaleuceae,  3104-5 
Melampodium,  3791 
Melampy racecE , 5081 
Melanorhsea,  1976 
Melanoseiinum,  3434 
Melanthacere , 5696 
Melanthia,  5696 
Melastoma,  3155 

theaezans,  3085 
MELASTOMACEAE,  5457 
Melastomaceas,  3148  , 4737 
Melastoma;,  5455,  5457,  5459 
Melastomidae,  3152 
MELASTOMIDAE,  5459 
Melia,  3510 

Meliaceje,  4766,  3499,  5194 
MELIACEAE,  5183 
Melianthus,  4010 


Melicocca,  4061 
Melidae,  3506 
MELIDJS,  5191 
MELIEjE , 3509,  5192 
Melia;,  5184,  5191,  5194 
Melilots,  2067 
Melilotus  arborea,  2067 
Melissa,  4440 
Melisseae,  4440 
Melo,  3334 

Memecylaceas,  3142,  4736 
MEMECYLACEAE,  5461 
Memecylea;,  5461 
Memecylon,  3145 
MEN  I SPERM ACE.E,  5281 
Menispermaceas,  3729 
Menispermum , 5279,  5281 
Menodora,  4644 
Menispermidae,  3734-5 
Menispermoides , 5281 
Menispermum,  3728 
Mentha,  4420 
Menthaceas,  4419,  4846 

(conspectus),  4414 
MENTHACEJE,  5084 
Menthidfe,  4420 
Menthina;,  4367,  4842,  4849 
MENTHINAE,  5074 
Menyanthes , 5033 
MENYANTHIDaE,  5033,5048 
Menyanthidas,  4858,  4589 
Mercurialis,  1873-4 
Merenderte , 5696 
Merle,  673 
Mersia,  1179 

Mertensia  dichotoma,  874 
Merula,  673 
Merulidas,  649,  673  ( 

Merulius,  673-4 
MESEMBRACEjE,  5412 
Mesembraceae,  3244,  4750 
Mesembryanthidae,  3246,  3252 
MESBMBRYANTH1DJE, 
5415  ' 

Mesembryanthemum,  3209, 
3252 

Mesodactylis,  1296 
Mesothallus,  346 
Mespilus,  3011 
Meteoric  vegetations,  422 
Metrosideros,  3111 
Metroxylon  Sagus,  1092 

viniferum,  1092 
Mexican  quinquina,  4227 
Michaelmas  daisies,  4243 
Mignionette,  3950 
Mild-dew,  32 
Mildew,  436 
Miellin,  666 
Miliaceae,  1018 
Milk-tree,  4611 
thistle,  4259 
wort,  3952 
Milites,  92 
Millefoil,  4233 
Mimosa  abstergens,  2224 
asperata,  2225 


Milmosa  pudica,  2223 
sensitiva,  2223 
M1MOSACEJE,  5503 
Mimosacetc,  2220 
Mimosece,  5503 
Mimosianae,  2171 
M1MOS1ANJE,  5501 
Mimulus,  4461 
Mimusops,  4357  - 
Mint,  4420 
MinuartietE,  5562 
Minuartiea?,  5559 
Mirabilis,  1816 
Mirkles,  271 
Miso,  2145 
Mistletoe,  3364 
Mitrula,  622 
Mitrulid®,  622 
Mniopsis,  1131 
Mock-plane,  4076 
Moly,  1186 
Mombin,  2000 
Momordica,  3321 
Monarda,  4427 
Monardidae,  4427 
Monas,  27 
Monas  Termo,  173 
Monilia,  414,487 
Monimiaceae,  1655 
Monimiis  Aff. , 5472 
Monkey’s  bread , 3667 
Monkey-cups,  1770 
Monkey’s  dinner-bell,  1867 
porridge-pot,  3138 
Monk’s  rhubarb,  1834 
Monoclea,  745 
Monochlamydece,  5542 
Monodora,  3751 
Monodoreae,  3751 
Monopetalce,  5000 
Monorobeas,  3536 
Monnia,  3958 
Montinia,  3201 
Montinidae,  3196 
Moon-wort,  3430,  3872 
Moothaghas,  989 
Morbus  Hungarius,  561 
Morchel,  637 
Morchella,  634,  638,  674 
Morel,  673-4 
Morellos,  2273 
Morina,  4828 
Morinidae,  4194 
Morinda,  4155 
Morindeae,  4155 
Moringa,  2187 
Morocco  leather,  3252 
Morphology  (mosses),  798 
Morsus  ranae,  1305 
Mort  aux  rats,  4152 
Morus,  1609-10 
Mosaic  system , 4948 
Moschosma,  4444 
Moss,  741 

(club),  838 
(fir),  838 
(mountain),  838 
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MOSS  ALLIES,  4958 
Mosses,  conspectus  of,  797 
Motion  of  lifeless  molecules, 38 
Mountain  ash,  3026 
dulse,  149 
mahogany,  1537 
moss,  838 
Moureila,  4086 
Mouriria,  3146 
Mouse-skin  rag-leather,  412 
Mousse,  741 
MVCEDINALES,  5808 
Mucedinales,  442,  454,  614 

(tabular  conpectus),  512 
Mucedin®,  484,  487 
Mucor,  385,  492 
Mucorace®,  492 
Mucorales,  454 
Mucorin®,  489,  535 
Mucuna,  2148 
Mudar,  4627 
Mudaria,  4627 
Mudarine,  4627 
Mulberry,  1609 
Mulineae;3401,  3404 
Multisiliqua;,  5285,  5295 
Mungos,  4148 
Murat,  1069 
Muringo,  2187 
Murlins,  269 
Murraya,  3988 
Murucuja,  3312 
Musa,  1206,  1260 

Paradisiaca,  75 
textilis,  1262 

Musace®,  1258,  1263,  1323 
MUSACEM,  5668 
MUSALES,  5653 
Musales,  1079,  1206 
Musci,  5767,  5779 
MUSCI,  4966 
Musci  deoperculati,  761 
desciscentes,  768 
evaginulati,  782 
frondosi , 5779 
hepatici,  744 
hepatici,  5789 
vaginulati,  782 
veri,  743,  763 
veri,  5779 
Muscipula,  3565 
Muscites  squamatus,  816-8 
Tournalii,  816 
Musciiidece,  Syn.,  4966 
Muscologia,  741 
Muscus,  741 
Musece,  5668 
Mushrooms,  3,  436 
Mushroom  of  Malta,  114,  4894 
Musocarpum,  1345 
Mussamda,  4145 
Mustard,  3912 
MUTISIACEAE,  5158 
Mutisiace®,  4222,  42C3 
MutiHe.CE,  5158 
Myagrum,  3890 
Mycaflines,  828 


| Mycaflines,  conspectus,  830 
MYCAFFINES,  4959 
My celia,  450 
Mycena,  690 
Mycetales,  444,  596 

conspectus,  710 
Myco-Lichens,  457 
Mycomater,  450 
Myginda,  1931 
Myoporid®,  4403 
Myoporidce,  5088 
Myrcia,  3124 
Myrica  arguta,  1518 
cerifera,  1520 
Myricace®,  1517 
MYRICACEm,  5645 
Myriococcum,  584 
Myristica  moschata,  1676-8 
Myristicace®,  4702 
Myrospernum,  2042 
Myroxylon  peruiferum,  2043 
pubescens,  2043 
toluifera,  2043 
Myrrh,  2007 
Myrrhis,  3463 
Myrsine,  4665 

Myrsinid®,  4663,  4665,  4864 
MVRSINID/E,  5020 
Myrsine.cE,  5020 
Myrtace®,  3097,  4734 
Myrtacece,  5471 
MYRTACEM,  5465 
Myrtece,  5465,  5467 
Myrti,  5455,  5462,  5465,  5470 
Myrti,  3123 
MYRTI  DM,  5467 
Myrtid®,  3113,  4734 
Myrtillus,  4307 
MYRTINJE,  5455 
Myrtin®,  3083,  4733,  4738 
Myrtinece,  5465 
Myrtles,  1906 
Myrtpidece,  5465 
Myrtus,  3120,  3123 
Myrtus  Pimenta,  3085 
MYRTOSsE,  537 
Myrtos®,  1906,  1917 
Mysore,  1039 
Myxa,  4577 

Njf.sgehathm,  1335,  1354 
Naghel,  3118 
Nagurmootha,  989 
Naiadece,  5723 
Naiades,  5723 
Nanas,  1227 
Nandirhobeee,  5386 
Napellus,  3796 
Napimoga,  3298 
Napo-brassica,  3908 
Narbonne  pistachio  nuts,  1980 
NAIiCISSACEsE,  5680 
Narcissace®,  1232 
Narcissece , 5080 
Narcissi,  5076,  5686 
Narcissin®,  1219 
Narcissus,  1238 


Narcissus  poeticus,  75 
Nardostachys,  4190 
Nase-berry,  4357 
Nasturtium,  3641,  3866 
Navette,  3911 
Navets  de  prairie,  2071 
Navicula,  160 
Nauclea,  4131 
Naucle®,  4131 
Naucoria,  690 
NAYADACE/E,  5723 
Nayadace®,  1129 

nayadinje,  5717 

Nayadin®,  1128,  1313 
Necklace  trees,  2045,  2190 
Nectarine,  2294 
Negundium,  40/2 
Neillia,  3073 
Nelumbiace®,  3815 
NELVMBIACEAE,  5306 
Nelumbian®,  3727,  3813,  4797 
NELUMBIANAE,  5304 
Nelumbium,  3815 
Nelumboneee,  5306 
Nemaspora,  481 
Nemasporace®,  481 
Nemasporid®,  481 
Nepenthace®,  1765 
NEPENTHACEE,  5575 
Nepenthece,  5575 
Nepenthes,  1765,  4712 
Nepenthincc,  5575 
Nepeta,  4422,  4431 
Nepete®,  4430 
Nepetid®,  4429 
Nephelium,  4060 
Nephrodium  esculentum,  885 
Nerine,  1239 
Nerium,  4613,  5043 
Netel,  1639 
Nettle,  1639 
Nevi®,  461 
Neurada,  3064 
Neuradece,  5484 
Neurid®,  3038,  3063 
NEVRIDM,  5484 
Neuropteris,  939 
Neurosperma,  3343 
New  Holland  gum,  3111 
Nhandirhoba,  1864,  3326 
Nicotiana,  4498 
Nicotiana  mult ivalvis, 4507, 5071 
Nidularia,  582,  584 
Nidulariace®,  582 
Nidularid®,  584 
Nidus,  451 
Nigella,  3794 
Nigredines,  464 
Night-rocket,  3886 
Nilsoniana,  1475 
Nindsin,  3381 
Nipple-wort,  4270 
Nissolia,  2086,  2137 
Nitella  fiexilis,  786 
Nitrariacecn , 5414 
NlTRARIDrE,  5414 
Nitrarid®,  3249,  3251,  4750 
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Nitta,  2227 
Nobiles,  22 
Noisettia,  3571 
Nolana,  4491,  5068 
Nolanea,  690,  699 
NOLAXIDyE,  5072 
Nolanidas,  4479,  4491 
Noli  me  tangere,  3634 
Nomades,  22 
Nonatelia,  4156 
Nono,  4155 
NOPALACE^E,  5399 
Nopalacefe,  3268,  4754 
Nopalece , 5399 
Noranteae,  3228,  3598-9 
NORANTIDxE,  5228 
Nosophlasa,  451 
Nostoc,  42 

cceruleum,  124 
Nostochaceae,  149,  152 
Nostochinae,  137,  149,  154 
Notorhizea?,  3851 
Novaccolae,  22,  67,  851 
Noufer,  Madame,  882 
Nucamentacece , 5160 
Nucules,  789 
Nucleus  proligerus,  357 
Numerical  proportions, 
mosses,  801 
Nundydroog,  1039 
Nuphar,  3820 
Nut-bread,  1563 
Nutlet,  397 
Nutmeg,  1679 
Nut  grass,  989 
Nux  vomica,  4603 
NYCTAGINACEJE,  5557 
Nyctaginaceae,  1814,  4715 
Nyctaginece,  5557 
Nyctagines,  1817 
Nyctagines , 5005,  555 7 
Nyctago,  1816 
Nyctanthes,  4645 
Nymphsea,  3818 
NYMPH  yE  A CEjE,  5307 
Nymphaeacece,  1305, 3818,  4799, 
5304 

Nyssa,  1713 
Nyssidae,  1710,  1713 

Oak,  1543 
Oaks,  aged,  97,  99 
Oak  bark,  1551 

galls,  1553 

leaved  borecole,  3903 
Oaken  timber,  1550 
Oat,  1028 

Objective  Botany,  16 
Ochna,  4044 
OCHNACEM,  5342 
Othnacece,  5326,  5343 
Ochnaceas,  4038,  4815 
Ochnidas,  4041,  4044 
OCHNID.iS,  5343 
Ochroma,  3672 
Ocimidae,  4443 
Ocimum,  4443,  4445 


Ocotea,  1674 
Odontopteris,  940 
(Enanthe,  3426 
(Enothera,  3201 
Oesheb,  4948 
Office  of  ferns,  960 
Ogeehee  lime,  1713 
Oghigee,  2000 
Oils,  4422 

Olacaceae,  3975,  4810 
OLACACEyE,  5328 
Olacinece,  5328 
Olax,  3975 
Oldenlandia,  4149 
Olea,  4638,  4654 
OleacetB,  5024 
Oleaceae,  4638 
OLEACEAE,  5022 
Oleander,  4613 
OleinecB,  5024 
Olibanum,  2004 
Olisbea,  3174 
Olisbidae,  3174 
Olive,  4638 
Olivine,  4656 
Olusatrum,  3468 
Omphalea,  1869 
Omphalia,  690 
Onagra,  3201 
Onagraceae,  3193,  4743 
O NAGRACEjE,  5442 
OnagrcE,  5442 
OnagrarieeE,  5441-2 
Onagridae,  3198 
ONAGRINyE,  5439 
Onagrinee,  3156,  4739 
Onions,  1187 
Onnianza,  3155 
Onobrychis,  2108 
Onoclea,  878 

sensibilis,  879 
ONOCLEIDxE,  5759 
Onocleidae,  878 
Ononis,  2062 
Onopordum,  4258 
Onygena,  570 
Onygenidae,  567 
Opegrapha,  383-4,  388 
Opegraphaceae,  386 
Opercularia,  4175 
Opercularidse,  4175 
Operculate  mosses,  761 
Operculum,  766 
Ophioglossacece,  863 
OPH1QG L OSSA CliyE,  5764 
Ophioglossidae,  863 
OPHIOGLOSSIDAE,  5766 
Ophioglossum  vulgatum,  863 
Ophiospermeee,  5020 
Ophiospermum,  1581 
Ophiorhiza,  4148 
Ophioxylon,  4614 
Ophryda?,  1289 
Ophrys  apifera,  3 

muscifera,  3 
Opium,  3835 
Oppositifoliac,  5160 


Opulus,  4121 
Opuntia  Tuna,  3268 

vulgaris,  9277 
Opuntiaceai,  5399 
OPUNTJDyE,  5401 
Opuntidte,  3275 
Oranges,  3997 
Orcanette,  4583 
Orchell,  369 

Orchidaceae,  1281,  1286,  1291 
Orchidinae,  1273,  1324 
Orchis,  1273,  1289 
bee,  3 
fly,  3 
man,  3 

Ordeal  tree,  2239 
Oreille  d’orme,  666 
Orembourg  gum,  1421 
Origanum,  4422 
Origomae,  753 
Ormosia,  2045 
Ornithogalum,  1185,  1194 
Ornus,  459,  4638,  5022 
OR  0 BA  NCHA CF.yE,  5103 
Orobanchacese,  4378,  4342 
Orobanche,  4378,  4381-2 
OrobancheeB,  5103 
OrobanchiruK,  5103 
Orobus,  2138 
Orontiacece , 5731 
Orontiaceae,  1117 
Orontium,  1117 
Orthocoela,  27 
Orthoploceae,  3851 
Orthospermae,  3391 
Orthospermte , 5376 
Oryzaceae,  1038 
Oscillaceae,  177 
Oscillatoria,  178,  180-1 
Osmanthus,  4657 
Osmunda  regalis,  865 
OSMUNDACIiyE,  5763 
Osmundaceae,  865 
OSMUNDJNjE,  5762 
Osmundinae,  863,  869 
Ostiolum,  356 
Ostruthium,  3435 
Ostrya,  1562 
Osyridae,  1709,  1712 
Osyris,  1712 
Oswego  tea,  4427 
Otz,  4948 
Ovary,  979 
Oumur,  1413 
Oupas,  1621 
Ourari,  4604 
Oxalidaceae,  3624,  4780 
OXALIDACEAE,  5241 
Oxalidece,  5241 
Oxalic  acid,  3629 
Oxalides,  3629-30 
Oxalis,  3620 
Oxleya,  3521 
Oxyria,  1835 
Oyster  green,  241 
trees,  3178 
Ozonium,  407 
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Pachylobus,  39/4 
Padina,  265 
Padus,  2276,  2282 
P®deria,  4158 
P®derid®,  4157 
P®onia,  3804 
P®oniace®,  3798,  3803 
PJEONIACEjE,  5297 
P®onid®,  3801,  3804 
PsE  ON  ID  YE,  5298 
Pffionies,  3804 
Pala-patta,  4615 
Palseoxyris,  1343 
Pale®,  973 
Palicourea,  4166 
Palillo,  3115 
Paliurus,  1953 
Palma  Christi,  1876 
Palm  kale,  3903 
Palms,  1081,  1310 
PALMS,  4976-77 
Palmce,  5740 
Palmales,  1081 
Palmares,  1074 
Palmares  (conspectus),  1303 
PALMaRES,  4976-77 
Palmares  (geographical  dis- 
tribution), 1309 
(geological  distri- 
bution of),  1335 
Palmarologia,  1074 
Palmella  cruenta,  43-4,  124, 
133 

hyalina,  124 

protuberans,  124 
Palmi-junci,  1079 
Palo  di  Vacca,  1014 
Palommier  tea,  4326 
Panax,  3347,  3374  , 3381 
Pancratium,  1238 
PANDANACEJE,  5736 
Pandanace®,  1104,  1311 
Pandanece,  5736 
Pandang,  1107 
Pandani,  1106 
Pandanid®,  1106,  1311 
PaNDANJDYE,  5738 
Pandanocarpum,  1340,  1353 
Pandanus,  1104,  1106 
Panicin®,  1017 
Panicum,  1019 
Pannage,  1544 
Pao  di  rosa,  3189 
Papaver,  3831 
Papaveracece , 5313 
Papaverace®,  3831,  4802 
PAPAVERACEOUS,  5311 
Papayace®, 4761 
PAPaYACESE,  5382 
Papaya:,  5382 
Papaw,  3348 
Papeeta,  4605 
Paper  (rice),  2103 
Papilionace®,  2015,  2026 
Papilionacece,  5496,  5509 
PAPYRACEYE,  5750 
Papyrace®,  988 


Papyrus  antiquorum,  988 

Para  nuts,  3141 

Paradise  apple,  3996 

Paraguay  tea,  1928 

Paramcecium,  27 

Pareira,  3735 

Parella,  376 

Parenchyma,  248 

Parietaria,  1643 

Parinarium,  2261 

ParideCB,  5695 

PARISIDM,  5695 

Parisid®,  1203 

Paris,  1203 

Paritium,  3659 

Parivoa,  2212 

Parkerid®,  875 

Parkia,  2227 

Parkinsonia,  2193 

Parmelia,  349,  364,  375 

Parmeliace®,  364,  377 

Parmelid®,  373 

Parnassia,  3565 

Paronychia,  1813 

PAROPSIDJE,  5395 

Paropsid®,  3302 

Paropsiea:,  5395 

Parqui,  4536 

Parsley,  3417 

Parsnip,  3437 

Parthenium,  4231 

Partridge-wood,  3979 

Pascoe,  3974 

Passerina  tinctoria,  1694 

Passiflorace®,  3299,  4757 

PA  SSI  EL  0 R A CEAE , 535 

PASS1FLOR1  DYE , 5391 

Passiflorid®,  3303 

Passiflorece , 5391,  5394 

Passion  flower,  3310 

Pastinaca,  3437 

Pasture  or  fodder  grasses,  962 

Patchouly,  4444 

Patellaria,  524 

Patellarid®,  520 

Patma,  4917 

Patrisia,  3590 

Patricii,  23,  75,  1074 

Pavetta,  4164 

Pavia,  4072 

Pavia  rubra,  4050 

Pavies,  2291 

Pavonia,  3661 

Paullinia,  4064 

Paullinid®,  4056,  4064 

Peaches,  2291 

Peach  flowers,  2293 

Peacock-tail,  265 

Pears,  3016,  3019 

Peas,  2128-9 

Peches,  2291 

Pecopteris,  940 

Pectic  acid,  3287 

Pedalid®,  4393 

P ED  A LI  DIE,  5096 

Pedalinea-,  5094,  5096 

Pcdiculares,  5077 


Pedicularibus , Aff. , 5103 
Pedicularides,  4459 
Pedicule,  752 
Pedilanthus,  1862 
Pekan  nuts,  1569 
Peladero,  560 
Pelargonium,  3645 
Pelorxa,  4467 
Peltapod,  753 
Peltigera,  373-4 
Pen,  1407 
Pen®a,  1703 
PENASACE^E,  5601 
Pen®ace®,  1701,  4706 
Penicillium,  487 
Pen-maen,  1407 
Penna-fiel,  1407 
Penna-flor,  1407 
Pen-rith,  1407 
Penny-grass,  3403 
Pennyroyal,  4420 
Pen-ryn,  1407 
Pentadesma,  3541 
Pentapetalce  Jrregularea,  5212 
Pentstemon,  5079 
Pepel,  2153 
Peperomia,  1745 
Peplus,  1860 
Pepo,  3329 
Pepper,  1745-7 
Pepper-mint,  4420 
Perdicium,  4266 
Pereskia,  3280 
Pergularia,  4620 
Perich®tium,  766 
Peridiola,  535 
Peridium,  535 
Perigone,  1076 
Perigonial  leaves,  755 
Perim-kara,  3704 
Periola,  539 
PeripetalcB,  5378 
Periploca,  5041 
Periploc®,  4619 
Periploccee,  5041 
Perisporium,  538 
Perithecium,  357 
Periwinkle,  4612 
Perry,  3019 
Persea,  1669,  1672 
Persica,  2291 

Personatw,  5074,  5077,  5(92, 
5094,  5103 
Pertusaria,  390,  392 
Pertusariace®,  388,  393 
Peruvian  Bark,  4132 
Pekea,  4071 
Petiveria,  1782 
Petiveriace®,  1776,  4713 
PET  I PER  IACEJE , 5569 
PET1VERIDJE,  5572 
Petiverid®,  1780-2 
Petiverieee,  5569 
Petit  Coco,  4665 
Petroselinum,  3385,  3417 
Petty  rice,  1797 
Peuce,  1482 
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Peucedanese,  3412,  3431 
Peucedanum,  3431 
Pezica,  623 
Pezita,  623 

Peziza,  616,  623,  624.  630,  632 
aeruginosa,  447,  631 
PEZIZACE/E,  .5801 
Pezizaceae,  623-4,  628 
Pezizidae,  627 
Phaca,  2092-3 
Phacidiaceae,  520 
Phaeotus,  690,  697 
Phalaridaceae,  1025 
Phalaris,  1026 
Phallaceae,  588 
Phallus,  57,  590 
Phanet  ocotyledonea , 4980 
P/tanerogamee-gymnospermai , 
4984 

PllASCACEyE,  5782 
Phascaceae,  769 
PHASCINyE,  5781 
Phascinae,  769 
Phascum,  770 
Phaseolidae,  2116,  2139 
Phat-thu,  3995 
Phellandrium,  3427 
Phialea,  630 
Philanthropon,  4183 
Philadelphea , 5438 
Philadelphia;,  3213,  3215 
PHILADELPHIDyE,  5438 
Philadelphus,  3209 
Philydreae,  1156 
Philydridae,  1156 
Philydrum,  1156 
Phillyreae,  4653 
Phleum,  1025 
Phlomis,  4434 
Phlox,  4544 
PHCENICACEje,  5742 
Phopnicace®,  1088 
Phoenicia,  1096 
PHCENICINaE,  5741 
Phcenicinae,  1087 
Phoenicites,  1353 
Phoenix  dactylifera,  1087,  1096 
farinifera,  1096 
Pholiota,  690 
Phormium  tenax,  1191 
Phosphorea,  402,  404 
Phosphorescent  plants,  404 
Photenia,  3010 
Phu,  4189 
Phycei,  4961,  5810 
Phycomater,  120 
Phyllantheae,  1889 
Phyllanthi,  1889 
Phylleridae,  416 
Phyllerium,  420 
Phyllites,  1341,  4887 
Phyllolobeae,  2111 
Phyllolobece , 5513 
Phyllopterides,  832 
Phyllotheca,  4888 
Physalis,  4532 
Physaloides,  4495 


Physaridae,  534,  573 
Physarum,  571 
Physic  nuts,  1886 
Physocalymnia,  3189 
Physostemon,  3943 
Phytelephas,  1104,  1105 
Phyteuma,  4302 
Phytolacca,  1783 
Phytolaccea,  5570 
Phytolaccidae,  1781,  1783 
PHYTOLACCIDM,  5570 
Piami,  2208 
Pichurim  beans,  1674 
Picotees,  3616 
Pigeon-peas,  2150 
Pileanthus,  3103 
Pillwort,  847 
Pilobolus,  583 
Pilocarpeae,  4021,  4027 
Pimenta,  3122 
Pimento,  3085 
Pimpinellae,  3424 
Pin,  1407 
Pinaceae,  1407 
P1NARES,  4984 
Pinares,  1370-92,  1497 
Pinares  tabular  couspect.,1452 
geographical  distribu- 
tion, 1453,  1469 
geological  distribu- 
tion, 1470,  1491 
Piuarologia,  1370 
Pine  apple,  1222,  1228 
P INEALES,  5648 
Pineales,  1400 
Piney,  3707 
Pinguiculae,  4449 
Pinites  carbonaceus,  1470 
Pinites  Withami,  1478 
Pinkneya,  4141 
Pinks,  3616 
Pino,  1407 
Pinus  inops,  1429 

Lambertiana,  1431 
pinea,  1400 
rigida,  1429 
sylvestris,  1427 
Tseda,  1429 
Piper  anisatum,  1750 

methysticum,  1750 
nigrum,  1747,  1897 
Piperaceae,  1743,  4711 
PIPERACEjE,  5581 
Piperiu,  1748 
Piperinae,  1737,  4711 
Piperime,  5579 
Piperita,  557 9 
Pippul,  1745 
Piriqueta,  3313 
Piscidia  erythrina,  2089 
Pisonia,  lgl9 
Pistacia,  1980-81 
P 1ST  ACID  JE,  5526 
PistacidaE,  1974 
Pistia,  1126 
Pistiacea,  5727 
Pistillaria,  618-19 


Pistillaridae,  618 
Pisum,  2128 
Pi-tsi,  991 
Pitch  pine,  1429 
Pitcher-plants,  3830 
Pittosporea,  5363 
Pittosporidae,  4098 
PITTOSPORJDzE,  5363 
Pittosporum,  4098 
Pitus  antiqua,  1470 
primaeva,  1470 
Plant  (definition  of),  1,  4953 
of  gluttony,  3371 
Planta,  4986 
Planta  cellulares,  4958 

Dubii  ordinis,  5005 
flare  destitute,  4958 
Planta  Genista,  2055 
Plantago,  4673 
Plantaginaceas,  4673,  4866 
PEA  NT  AGIN  ACE  JE,  5012 
Plantaginete,  5012 
PLANTAGINJE,  5005 
Plantaginae,  4671,  4674,  4866 
Plantagines,  5005 
Plantain,  1261 
Plantains,  4675 
Platanaceae,  1590,  1592 
PLATA N A CE -E , 5625 
PLATANID.E,  5629 
Platanidae,  1594,  1597 
Plebeii,  22 
Plectranthus,  4444 
Pleurorhizeae,  3851 
Pleurotus,  690,  700 
Plocamium,  259 
Plukenetia,  1872 
Plumbaginaceae,  4867 
Plumbaginece,  5009 
Plumbagines,  5009 
PL XJMBAG1  NIDyE,  5011 
Plumbaginidae,  4679,  4681 
Plumbago,  4681 
Pneumacysts,  277 
Poacites,  1357 
POALES,  5743 
Pocan,  1783 
Podagraria,  3421 
Podaliriae,  2048 
Podetium,  353 
Podicellum,  353 
Podocarpus,  1449,  1479 
Podophyllacere,  5300 
PODOPHYLLEAE , 5302 
Podophylleas,  3809 
Podophyllum,  3811 

podostemaceje,  5721 

Podostemacc-fc,  1131,1313,1754 
PodostemetB y 5721 
Podostemon,  1131 
Poet’s  Cassia,  1712 
Poke,  1783 

Pois  de  Merveille,  4065 
Poisonous  bread,  499 
Poison  peach,  2264 
Poivrea,  3164 
Poivrette,  3797 
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Polanisia,  3942 
Polerabryum,  4033 
Polemonia,  5003 
POLEMONIACEAE,  5063 
Polemoniacese,  4537.  4851 
Polemonidete,  5063 
Polemonidas,  4540 
POLEMONJDsK,  5065 
Polemonium,  4537 
Polianthes,  1199 
Pollen,  978 
POLLICH1DM,  5560 
Pollichidae,  1812 
PoUichiete,  5560 
Polyangium,  584 
Polycarpicte , 5285 
POLYCARPIDJE,  5409 
Polycarpidse,  3259 
Polycarpece,  5409 
POLYGAEACEJE,  5321 
Polygalace®,  3952,  4807 
Polygalae,  3956 
PolygalecB,  5321 
Polygaline,  3956-7 
Polygaster,  586 
POLYGONACEM,  5555 
Polygonaceae,  1820,  4716 
PolygonetE , 5555 
Polygonum,  1824 

amphibium,  1825 
antihaemorrhoi- 
dale,  1826 
aviculare,  1827 
barbatum, 
Bistorta,  1828 
Chinense,  1827 
emarginatum, 
1829 

Fagopyrum,  1829 
Hydropiper,  1830 
hispidum,  1830 
multiflorum,  1830 
odoratum,  1829 
Tataricum,  1829 
Polyoides,  262 
Polyosma,  3373 
Polypetal®,  5179 
Polypodiaceae,  891 
POLYPODIACEAE,  5756 
POLYPODINy. E,  5755 
Polypodinas,  870,  893 
Polypodium,  891 

Calaguala,  892 
crassifolium,  68 
vulgare,  881, 892 
Polyporites,  739 
Polyporus,  646-7,  653,  666-8 
Polytrichum,  778 
PomacecB,  5398,  5470,  5473, 
5487,  5493 
Pomace®,  3001 
Pomax,  4175 
Pombalia,  3573 
Pomegranate,  3095 
Pomgamia,  2157 
PomifertB,  5473,  5487 
I’omme  de  merveille,  3343 


INDEX. 

Pompion,  3329 
Pontederia,  1147,  1174 
Pontederiaceae,  1168,  1174,1317 
PONTEDERIACEAE,  5703 
Pontcderece,  5703 
Poor-man’s  pepper,  3892 
Poppies,  3831 
Poplar,  1529 
Popayan  tea,  3155 
Populus  alba,  1529 

balsamifera,  1532 
tremula,  1529 
Porliera,  4008 
Porotheleum,  647 
Porphyra,  243 
Porrett,  36 
Portland  sago,  1122 
Portulaca,  3261 
Portulacastrum,  3252 
PORTULACEM,  5406 
Portulaceae,  3254-55,  4751 
Portulacece,  5229,  5411 
Portulidae,  3258 
PORTVLIDM,  5410 
Potalia,  4635 
Potaliacece,  5038 
POTALIDM,  5038 
Potalidae,  4633 
Putaliea:,  5038 
Putamece,  5723 
Potamogeton,  1129 
Potamophilce,  5723 
Potamophyllites,  1340 
Potato,  4523 
Potentilla,  3050 
Potentillee,  5486 
Poterium,  3079 
Poupartea,  2001 
Prangos,  3464 
Prasidae,  4442 
Pratellarius,  690 
Pratellus,  690,  695 
Precise,  4667 
Precice,  5016,  5018 
Preles,  902 
Premna,  4411 
Prickle-tang,  275 
Priestley  on  Caoutchouc,  4609 
Primary  groups  (Linnean),  22 
Primula,  4667 
PRIMULACEM,  5016 
Primulaceae,  4660,  4864 
Primula efti’,  5018 
Primulidae,  4664,  4667,  4864 
PR1MULIDJE,  5018 
Primulinae,  4636,  4863,  4865 
PRIMULINsE,  5014 
Primulosa’,  4364 
PRIMULOSjE,  5003 
Principes,  22,  75,  1074 
Prinos,  1932 
Privet,  4652 
Proceres,  22 
Proportion  of  ferns,  952 
Prosenchyma,  248 
Prosopis,  2230 
Proteace®,  1696,  4705 


PHOTEACErE,  5603 
Protece,  5603 

Proto-coccus  nivalis,  43,  47 
Protogenes,  2151 
Protoglia,  128 
Protonemata,  123 
Protospheeriae,  123 
Prunaceae,  2254 
PRUEACEjE,  5493 
Prunella,  4440 
Frunianae,  2254 
Pruniferce,  5473,  5493 
Psalliota,  690,  695 
Pseud-acacia,  2087 
angelica,  3430 
Pseudo  alkannin,  4583 

bvssoideae,  421,  451 
Pseudo-cerasus,  2279 
Pseudo-cotyledonecB , 4958,4966, 
4969 

Pseudo-mycetes,  451 
Pseudo-platanus,  4050,  4076 
Psidium,  3116 
Psilocybe,  690 
Psilotum,  844,  847 
Psoralea  bituminosa,  2072 
pentaphylla,  2072 
Psychine,  3915 
Psychineae,  2898,  3915 
Psychotria,  4165 
Ptelea,  4034 
Pteridales,  850-1 
PTERJDALES,  5753 
Pterides,  861 
Pteris  esculenta,  886 
aquilina,  886 
Pterocarpus,  2158 
Pterophyllum,  1477,  1487 
Ptychotis,  3419 
Puccinia,  458,  469 

graminum,  460,  469 
phaseolarum,  460,  469 
rosae,  46Q 
Puccoon,  3841 
Puff-balls,  441 
Pulicaria,  4238 
Pulmonaria,  4472,  4581 
Pulsatilla,  3785 
Pulse,  2015 
Pulque,  1231 
Pulvinuli,  349 
Pulvisculus,  27 
Pulvis  Trium  Diabolorum, 
882 

Pumaysanca,  3318 
Pumos,  1095 
Pumpkin,  3329 
Punica,  3096 
Punicacete,  3086 
PUNICACE.-E,  5470 
Pura-au,  3944 
Purple  of  Amorgus,  368 
Purslane,  3254,  3261 
Putaminere,  5317 
Putoria,  4172 
Putoriea:,  4172 
Pyn-baum,  1407 
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Pyn-boom,  1407 
Pyracete,  3001,  4727 
PYRACF.eE,  5487 
Pyraster,  3019 
Pyrenacete,  5087 
Pyrenaria,  3030 
Pyrenaridae,  3030 
PYRENARIDAE,  5489 
Pyrenomycetes,  4964,  5807 
Pyrenomycetes,  532 
Pyrenothea,  397 
Pyrethrum,  4230-1 
Pyrianae,  3000 
Pyridse,  3009 
PYRIDe E,  5491 
Pyrola,  4318 
Py  l-o  l lie  err,  5129 
PyrolecE,  5129 
Pyrolidoe,  4318 
PYROLIDM,  5127,  5129 
Pyrolideae,  4316 
Pyrophorum,  3019 
Pyrus,  3019 
Pythagoras,  2124 
Pythagorean  bean,  3817 

Qahoueh,  4162 
Qarumfel,  3118 
Qualea,  3166,  70 
Qualities  of  Senna,  2205 
Quassi,  4036 
Quassia,  4035 
Quassine,  4036 
Quercinae,  1516,  4690,  4695 
QUERCINJE,  5636 
Quercitron,  1555 
Quercus  ^Egilops,  1555 
coccifera,  1554 
falcata,  1552 
infectoria,  1553 
navalis,  1521 
pedunculata,  1521 
Suber,  1556 
tinctoria,  1555 
virens,  1557 
Queriacece , 5559,  5562 
Querneales,  1503,  4690,  4721, 
4873 

QUERNEALES,  5542 
Querneales,  conspectus,  1898 
Querneologia,  1503 
Quick-mosses,  177 
Quillai,  3074 
Quillaja,  3074 
Quillajets,  5478 
QUILLAJIDAE,  3478 
Quillajidae,  3069,  3074 
Quill-wort,  840-1 
Quinces,  3027 
Quinia,  4139 
Quinoa,  1797 
Quinquina,  4140 
Quisqualis,  3164 
Quiver-worts,  177 

Rabienta  cavallos,  4303 
Racemus,  972 


Rachis,  972 
Racodium,  410,  412 
Radiatce,  5160 
Radicula,  3919 
Radiola,  3620 
Radish,  3919 
Radulidfe,  645 
Radulideae,  643-4-5 
Raffles,  Sir  Stamford,  111 
Rafflesia,  4917 
Rafflesia  Arnoldi,  111 
Rafflesia  Patma,  4918 
Rafflesiaceae,  4912,  4917 
RAFFLES  I ACEAE,  4994 
Ragmoss-leather,  410 
Raisins,  3497 

Ram's  head  Chich  pea,  2120 
Randia,  4146 

RAN UNC ULA CEAE , 5295 
Ranunculaceae,  3775, 3782,4796 
Ranunculaceae  Spurite,  5297-8 
Ranunculeaj,  3780,  3788 
Ranunculi,  5295 
Ranunculianse,  3726,  3747 
RANUNCULIANJE,  5285 
Ranunculinae,  3723,  4791,  4800 
RANUNCULINM,  5278 
Ranunculus,  3748 
Rape,  3911 

Raphaneae,  3900,  3917 
Raphania,  552,  3921 
Raphanidae,  3895,  3853 
Raphanistrum,  3921 
Raphanus,  3919 
Rattlesnake  fern,  864 
Ray,  4956-7 
Reaumuria,  3253 
Reaumuriece,  5413 
Reaumuridae,  3250,  3253 
REAUMUR!  DAE,  5413 
Rcctembrie.cc,  5501 
Redon,  4047 
Redoul,  4047 
Red  pottage,  2126 
Red-sanders  wood,  2159 
Red  snow,  43,  47 
Reed,  1032 

Reed  mace,  1100,  1108 
Reed  palms,  1079,  1090 
Reeks,  205 
Reets,  205 
Reevesia,  3683 
Reindeer  moss,  380 
Remigia,  4141 
Reseda,  3946,  3949 
RESEDACEj E,  5319 
Resedacea-,  3946,  4806 
Rest-harrow,  2062 
Restiacea,  1100,  1137 
Restiaceai,  5711, 5715 
Resiio,  1140 
Restionida,  1137 
Rhaeas,  3838 
Rhceadeee,  531 1 
Rhaeadinae,  3824,  4801,  4808 
RHeEADlNM,  5307 
Rhaeadosae,  3472 


RHAEADOSAE,  5181 
Rhamnaceae,  1951 
RHAMNACEJE,  5529 
Rhamnete,  5529 
Rhamni,  1955 
Rhamni,  5527,  5533,  5539 
Rhaninus,  1951,  1954 

alaternus,  1956 
catharticus,  1957-9 
Frangula,  1959 
infectorius,  1958 
tinctorius,  1958 
Rhatany,  3960 
Rheum,  1773,  1831 
Rhinanthaceee,  5081 
Rhinanthidae,  4455,  4457,  4848 
R HI NA N TH l D/E,  5081 
Rhinanthoidece,  5077 
RHIPSALIDM,  5402 
Rhipsalidae,  3274 
Rhizanthece,  4989,  4992,  4994 
Rhizinae,  348 
Rhizobolece,  5351-2 
Rhizobolida,  4069,  4071 
RHIZOBOLIDjE,  5352 
Rhizobolus,  4071 
Rldzocarpce,  5773 
Rhizoctonia,  557,  562,  563 
lihizoctonida,  562 
Rhizoma,  967,  3816 
Rhizomorpha,  401,  404 

cinchonarum,  406, 
divergens,  401 
Rhizomorphaceae,  401, 405 
Rhizophora,  3174 
Rhizophoraceae,  3171,  4741 
RHIZOPHORACEAE,  5446 
Rhizophorae,  3179 
Rhizophorei e,  5446 

verce,  5449 
spurite,  5448 
RHIZOPHORIDjE,  5449 
Rhizopogon,  686 
Rhizopterides,  832 
Rhizospermee , 5773 
Rhodium,  lignum,  2055,  4554 
Rhododendron,  4320 
Rhodomela,  259 
Rhodoracete , 5125 
Rhodoreae,  4322 
Rhubarb,  1831 
Rhubarbarin,  1831 
Rhus  Cotinus,  1985 
Coriaria,  1987 
glabra,  1987 
juglandifolia,  1991 
Metopium,  1986 
radicans,  1992 
succedanea, 1989 
Typhina,  1987 
vernix,  1990 

Rhyncosia  precatoria,  2147 
Rhyncotheca,  3644 
Ribes  uva-crispa,  3284 
Ribesieee,  5398 
Riccia  glauca,  749 
Riccia  spuria,  751 
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Ricciace®,  748 
RICCI  ACE.  JE,  1040,  5793 
Rice,  (cultivation  of),  1039 
Rice-paper,  2103 
Richardsonia,  4171 
Ricine®,  1876 
Ricinus,  1847 
Riga  balsam,  4348 
River  guest,  1129 
Rivets,  551 
River  wrack,  244 
Rivina,  1784 
Rivularia,  153 
Rivularid®,  154 
Robinia,  2087 
Roccella,  368 
Rock  roses,  3578 

samphire,  3429 
tripe,  383 

Rocket  (yellow) , 3867 
Rogue’s  acacia,  2231 
Roi  de  pins,  1431 
Rondeletieae,  4148 
Root  moss,  401 
Rope  grass,  1014 
rushes,  1100 
Rosa  canina,  2245 
Lowea,  3062 
sinensis,  3658 
ROSACEJE,  5842 
Rosacea,  3033,  4728 
Rosacea:,  5473 
Rosaceis,  aff.,  5472 
Rosce,  5485 
RO&JL.ES,  5179 
Rosales,  1503,  1899,  4722,  4873 
Rosales  (conspectus  of ) , 4101-2 
ROSARES,  4986,  4987 
Rosares,  1500,  1501,  4688,4871 
Rosaria,  178 
Rosarologia,  1493 
Rose  apple,  3127 

of  Jericho,  3878 
plantain,  7675 
Rosen-holz,  3189 
Rose  wood,  2225,  3189,  4554 
Roseee,  5485 
Roses,  3059 
Rosian®,  3031 
ROSID2 E,  5485 
Rosid®,  3037,  3056,  4/28 
ROSINJE,  5473 
Rosin®,  2244,  4726 
Rosin®  (conspectus),  2253 
Rosmarinus,  4428 
Rosemary,  4428 
Rotacece,  5032,  5044,  5047 
Rousseau  (Dr.),  1927 
Rubia,  4180 
Rubiace®,  4177 
Rubiacete , 5171,  5172,  5174 
Rubiaceis,  off.,  5034 
Rubiacin®,  4113,  4825,  4827 
RVRIAC/NjE,  5171 
Rubigines,  464 
Rubus,  3040 
Rue,  4015 


Rumex,  1833 
R UMICINjE,  5553 
Rumicin®,  1771,  4713 
Ruscus,  1203 
Rushes,  1100,  1136 
Russia  leather,  1538 
Russula,  692-3 
Rutabaga,  3908 
Rutaceae,  4001,  4812 
Rutacece,  5332 
RUTACEM,  5332 
Ruta:,  5332 
Rutese,  4012,  4015 
Rutece,  5336 
RUTEAE,  5337 
RUT1DAE,  5336 
Rutidse,  4005,  4011,  4813 
RUTIN  A E,  5325 
Rutin®,  3964,  4809,  4816 
Ryan®a,  3590 
Rye,  1006 
Rye  (spurred),  542 

Saccharaceje,  1020 
Saccharum,  7%,  1020 
Saffron,  1250  • 

Safu,  3974 
Sage, 4441 
Sage-apples,  4441 
Sage  tea,  4441 
Sagittaria,  1158 
Sagus  Rumphii,  1092 
T®digera,  1089 
Sahleb,  1292 
Sain-foin,  2108 
St.  Barbara’s  cress,  3867 
St.  Ignatius’s  bean,  4605 
St.  John’s  bread,  2194 
St.  John’s  wort,  3557 
St.  Mary’s  flower,  3878 
Salep,  1293 
Salisburid®,  1442 
Salicace®,  1521,  4691 
Salicariece,  5443,  5445 
Salicarirai,  5443 
Salicornia,  1773,  1802 
Salisburia  adiantifolia,  1449 
Salix,  1521 

Babylonica,  1528 
Saloop,  1292 
Salsafy,  4273 
Salsilla,  1239 
Salsola,  1799 
Salvertia,  3170 
Salvia  formosa,  4415 
Salviea,  4441 
Salviniace®,  848 
SALVINI ACE/E,  5775 
Saixck,  1091 
Sambac,  4645 
Samadera,  4035 
Samanbaya,  874 
SAMRUCIDAE,  5178 
I Sambucid®,  4118,  4120 
Sambucinete,  5178 
Sambueus,  4120 
Samole®,  4666 


Samolus,  4670 
Samolus , 5019 
Samphire,  marsh,  1802 
Samphire,  rock,  3429 
Samyda,  3292 
SAMYDACEsE,  5397 
Samydace®,  3292,  4756 
SampdetB,  5397 
Sandal-wood,  1714 
Sand-cherry,  1450 
Sander’s  wood,  2159-60 
Sand  grasses,  1069 
Sandrach,  1434 
Sand-sedges,  1069 
Sanguinaria  Canadensis,  3841 
Sanguisorba,  3001,  3079 
SANGUISORBACEyE,  5475 
Sanguisorbace®,  3077,  4731 
Sanguisorbee,  5475 
Sanicle,  3405 
Sanicula,  3405 
Sanicule®,  3402,  3405 
Saniculid®,  3399 
Santalace®,  1705,  4707 
SANTALACEAS,  5595 
S ANTAL/ UyE,  5595 
Santalid®,  1711,  1714 
Santalina,  4235 
Santalum  album,  1705,  1714 
Saouri  nuts,  4071 
SAPINDACEjE,  5348 
Sapindace®,  4051,  4817 
Sapindacete,  5348 
Sapindi,  5340,  5348 
Sapindid®,  4055,  4060 
Sapindus,  4063 
Sapium,  1870 
Saponacece,  5348 
Saponaria,  3615 
Sapota,  4339 
Sapotace®,  4354 
SAPOTACEJE,  5115 
SapottE,  5115 
Sapotece,  5115 
Sapotis , aff.,  5016,  5020 
Sappodilla,  4354 
Saracen  corn,  1829 
Sarcocaulon,  3645 
Sarcocephale®,  4144 
Sarcocephalus,  4144 
Sarcolobce,  5511 
Sarcolobe®,  2111 
Sarcographa,  384 
Sardinia,  1543 
Sargassum,  288 
Sarmentacete,  5187,  5693 
Sarracenni®,  3827 
Sarracenniace®,  3827,  4801 
SARRACENNI ACEAE,  5309 
Sarracenniea: , 5309 
Sarsaparilla,  1203 
Sassafras,  1671 
Saturid®,  4422 
Savanna-bark,  4086 
Savignya,  3914 
Savoys,  3904 
Savoy  medlar,  3012 
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Sauce-alone,  3887 
Saururacea;,  1740 
SAURURACEJE,  5583 
Saururece,  5583 
Saururus,  1740 
Sauvagea,  5209 
Sauvagesidae,  3563-4 
SAUVAGES/DjE,  5209 
Saw-worts,  4260 
Saw-wrack,  285 
Saxifrage,  3424 
Saxifragacere,  3224,  3233, 4748 
SAXIFRAGACEM,  5423 
Sujifragce,  6123 
Saxifrage,  3233 
Saxifrageee,  5423,  5425 
Saxifragidee,  3230 
SAXIFRAGIDJS,  5425 
Scabiosidae,  4195 
Scsevola,  4286 
Sccevolete,  5148 
Scasvolidte,  4288 
SCjEVOLIDM,  5148 
Scammonia,  4552 
Scammony,  4551 
Scandicidas,  3453,  3459 
Scandicineas,  3462 
Scandix,  3462 
Scarlet  beans,  2140 
Schambu,  3127 
Scheuchzeria,  1133 
Schistocarpi,  785 
Schistostegidae,  782 
Schizandridae,  3732,  3740 
Schizonema,  139 
Scliizopetalidre,  3856,  3933 
Schizopetalon,  3933 
Schizophyllum,  686 
Schoenus,  990 
Schopfia,  4349 
Schouwia,  3915 
Schouw,  on  the  distribution 
of  the  grasses,  1063 
Scilla,  1185 
Scillidse,  1182 
SCIRPaCEM,  5749 
Scirpace.T',  991,  993 
Scirpus  maritimus,  991 
tuberosus,  991 
Scitamenta,  1254 
SCITAMINJE,  5663 
Sc  it  am  in  a? , 1254,  1323 
Scitain inert-,  5664,  5666,  5668 
Scleranthaceae,  1806 
SCLERANTHACEAE,  5559 
Sclerant/iea , 5562 
SCLERANTHIDjE,  5562 
Scleranthidse,  1810 
Scleranthus,  1806 
Scleroderma,  571,  578 
Sclerotiaceae,  557,  562 
Sclerotidas,  539 
Sclerotium,  537,  539 
Sclerodermid®,  578 
Scolymus,  4257 
Scopoli,  437 
Scoparia,  4463,  5979 


Scolymus,  4269 
Scorched  dew,  32 
Scoriadae,  508 
Scorias,  508 
Scorodonia,  4425 
Scorpion-senna,  2100 
Scorzonera,  4273 
Scotch  kale,  3903 
fir,  1427 
pine,  1427 
thistle,  4259 
Screw  pine,  1104 
tree,  3668 

Scripture-wort,  378,  383-4 
Scrophularia,  4468 
Scrophulariaceas,  4451,  4456, 
4848 

SCROPHULARJACEAE,  5077 
Scrophularia:,  4468 
Scrophularia,  5074,  5077,  5104 
Scrophularidae,  4453,  4460 
SCROPHULARIDjE,  5080 
ScrophulurinCa:,  5077,  5080 
Scums,  124 
Scutum,  190 
Scythian  lamb,  5 
Sea-belts,  269 
endive,  266 
girdles,  269 
kale,  3917 

lavender,  4622 
membranes,  254 
oak,  275 
pea,  2132 
purse,  238 
thong,  275-9 
trumpet,  274 
wand,  273 
weeds,  230 
whipcord,  267 
whip  lash,  265 
whistles,  275 
Sebester  plum,  4577 
Secale  cereale,  1010 
cornutum,  542 
Secamone,  4620 
Sedum,  3241 
Seed  of  the  sun,  2288 
lac,  2153 
Segeretia,  1960 
Segetes,  73 
Sekakul,  3438 
Selago,  838,  844,  4406 
SELAGINALES,  5767 
Selaginales,  838 
Selaginece,  5090 
SELAGINIDAE,  5090 
Selaginida?,  4403,  4845 
Selanthi,  4892,  4897 
SELaNTHJ,  4989,  4990 
Selanthi  .(distribution),  4920 
(conspectus),  4919 
Selanthologia,  4891 
Selinum,  3430 
SELWORTS,  4989 
Semecarpus,  1975 
Semiflosculosa,  5157 


Semi-homo,  4519 
Seminifercc,  4980 
Sempervivcc,  5417 
Sempervivum,  3209 
Senacia,  40.98 
Senecio,  4244 
Senecionere,  4244 
Senega,  3956 
Senegine,  3956-7 
Senna  of  commerce,  2203 
Senticosa,  5473,  5482 
Sepiarite , 5016,  5022 
Septoria,  519 
Seriola,  4273 
Serissa,  4172 
Serjania,  4064 
Serratula,  4259,  4260 
Servi,  22 

Seselineae,  3410,  3426 
Sesame,  4393 
Sesamea , 5096 
Sesamida?,  4389,  4393 
Sesamida,  5094 
SESAM1DAE,  5096 
Sesamum , 5097 
Sesuvium,  3252 
Set*,  975 
Setulfc,  749 
Seville  orange,  3998 
Shaddock, 3999 
Shamrock,  2068 
Shanty,  1430 
Shave-grasses,  831 
Shepherd  ia,  1695 
Shell  lac,  2153 
Shepherd’s  purse,  3891 
Sherardia,  4178,  4184 
Shield  ferns,  885 
Ship  timber,  1550 
Shorea,  3705 
Shushan,  1142 
Siberian  crab,  3025 
Sida,  3662 
Side®,  3662 
Sideroxylon,  4358 
Side-saddle  flowers,  3827 
Siegle  ergote,  542 
Sigillaria,  4885 
Silene  virginica,  3615 
Silenea , 5236 
Silenidce,  5236 
Silenidae,  3613 
Sileren  , 3442,  3446 
Siliqure  dulces,  2195 
Siliquastrum,  2217 
Siliquosa,  5315 
Silver  firs,  1409,  1413 
Silver  wood,  3147 
Silybum,  4199,  4259 
Simaba,  4035 
Simaruba,  4037 
SimarubacecE , 5341 
Simarubcee,  5341 
SlMARUBJDSE,  5341 
S imar ubida?,  4006,  4035 
Sinapis,  3912 
Siphonace®,  231 , 239 
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Siphone®,  240 
Siphonia,  1887 
Sisymbri®,  3881 
Sisymbrid®,  3852,  3880,  3880 
Sisyrinchium,  1252 
Sium,  3420 
Skirret,  3420 
Slave  wood,  4037 
Slimy  thallus,  135 
Slipper  spurge,  1862 
Sloe,  2283 
Slokes,  241 
Smegmadermos,  3074 
Smilace®,  1172,  1203 
SMJLaCEaE,  5693 
Smilacid®,  1205 
SM1LAC1DAE , 5094 
Smilacina: , 5694 
Smilacites,  1344 
Smilax,  1203 

aspera,  1205 
china,  1203 
Smoking,  4503 
Smyrniace®,  3392,  3451 
SMYRNIACEAE,  5375 
Smyrniea-,  3464 
Smyrnium,  3468 
Snake  seed,  1531 
Snapdragon, 4464 
Snowberry,  4123 
Snow-drop,  1233 
Snowdrop  trees,  4349 
Snow  flake,  1233 
Snow  plants,  133 
Snow  wart,  391 
Soap  bark,  3074 
Soap  berry,  4063 
Soft  dew,  32 
Soja,  2145 

Solanace®,  4475,  4850 
SOLANACEJE,  5067 
Solanace®  (properties),  4482, 
4483-4 

Solandra,  4534 

Solane®,  4513 

SolanetB,  5049,  5067 

SOLANIDJE,  5070 

Solanid®,  4480, 4493,  4850,4857 

Solanin®,  4472,  4850 

SOLANINM,  5049 

Solanum,  4472,  4520 

Soldanella,  4667 

Solidago,  4243 

Sologne,  549 

Sonchus,  4276 

Sonneratia,  3114 

Sooja,  2145 

Sophia,  3886 

Sophora  heptaphylla,  2041 
Sophorld®,  2038,  2041 
Sorbus,  3018, 3026 
Soredia,  351 
Sorghum,  1022 
Sorrel,  1834 

Souchet  comestible,  989 
Soukar,  1021 
Southernwood,  4232 


Soy,  2145 
Squill,  1185 
Spanish  black,  1556 
Sparganium,  1108 
Spartina,  1014 
Spartinace®,  1014 
Spartium,  2060-1 
Spathaeecc , 5680,  5696 
Spathell®,  973 
Spathellul®,  973 
Spathula,  622 
Spermacoce®,  4171 
Spermacocid®,  4169 
Spermoedia,  449,  451 
Sphacelia,  539 
Sph®ranthus,  4242 
Sph®ria,  527 
Sph®rid®,  531 
Sph®riace®,  526 
Sph®rin®,  515,  532,  736-7 
Sph®robolus,  583 
Sph®rocarpus  745 
Sph®ronema,  519 
Sph®rophorid®,  388 
Sph®rophoron,  338 
SPHAGNACEaE,  5784 
Sphagnace®,  781 
Sphagnid®,  782 
Sphagnum,  781 
| Sphenophyllum,  943,  1478 
Sphenopteris  rigida,  939 
Sphondylium,  3439 
Spicula,  972 
Spigelia,  4595 
Spigeliaceee , 5046 
Spigelid®,  4591 
Spigelidce , 5046 
Spike,  972 
Spiked  ferns,  832 
Spiloce®,  461 
Spina  Christi,  1953 
Spinacia,  1802 
Spindle  mould,  506 
Spir®a,  3065 

monogyna,  3071 
Spir®ace®,  3065,  3067,  4730 
SPIRaEACEAE,  5477 
Spired! , 5477,  5480 
Spir®id®,  3068,  3070 
SPIRaEIDjE,  5480 
Spirolobe®,  3851 
Splachnace®,  780 
SPLACHN  ACEaE  , 5785 
Splachnid®,  780 
Splachnum,  780 
Spondiace®,  1997,  4724 
SPONn/ACEJE,  5522 
Spondias,  1997 
Spongiocarpace®,  260 
Sporangium,  535 
Sporangiola,  535 
Spores,  131,  358 
Sporidia,  131,  358,  451,  600 
I Sporochnace®,  268 
Sporochnus,  268 
Sporodesmiaec®,  482 
Spovodesmium,  482 


Sporomycetes,  614 
Spruces,  1409 
Spumaria,  570 
Spumariace®,  565 
Spumarid®,  569 
Spurn  point,  1069 
Spurred  maize,  542 
oats,  542 
rye,  540 
wheat,  542 
Stachytarpheta,  4410 
Stachylidium,  490 
Stachyopterides,  832 
Stachyopterid.es , 5751 
Stachys,  4435 
Stacktiousece,  5541 
Stackhousid®,  1924 
STACKHOUSIDJE,  5541 
Stagmesia,  1995 
Stalagmites,  3544 
Stanleya,  3889 
Stapeli®,  4595,  4621 
Stapelid®,  4601,  4618,  5041 
STAPELID/E,  5041 
Staphylea,  1939 
Staphyleacece , 5535 
Staphylid®,  1936 
STAPH YLIDjE,  5535 
Star  apples,  4357 
fruit,  1158 
worts,  4199 
Statice,  4682 
STATICIDaE,  5010 
Staticid®,  4682 
Statistical  calculations,  1052 
Stegia,  524 
Stellat®,  4177 
Stellatce,  5171-2 
Stemonitis,  572 
Stems  of  ferns,  854 
Stenmurkla,  635 
Sterculiacece , 5258,  5263 
Sterculid®,  3680,  3682-3,  4787 
STERCULIDaE,  5263 
Stercus  diaboli,  3432 
Stereocaulon,  338,  382 
Stereum,  644-5 
Sternberg,  4889 
Sternbergi®,  1339,  1354 
Stick  lac,  2153 
Sticta,  373,  377 
Stictid®,  625 
Stictis,  624 
Stigma,  979 
Stigmaria,  4885 
Stilaginace®,  1586 
ST1LAG1N ACEaE,  5630 
Stilaginece , 5630 
Stilbiace®,  504 
Stilbospora,  481 
Stilbosporid®,  481 
Stilbum,  504 
Stillingia,  1868 
Stinking  vervain,  1782 
Stipa,  1037 
Stipace®,  1036 
Stipes,  180,600,  856 
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Stipitelte,  896 
Stizolobium,  2148 
Stock,  3865 
Stock-morchel,  635 
Stomata  (ferns),  837 
Stomata  in  Marchantia,  760 
Stoneworts,  791 
Storax,  4345-6 
Stork’s  bill,  3642 
Stramonium,  4475 

(properties  of),  4510 
Stratiotaceae,  1301,  1304,  1325 
STRATIOTACEJE , 5657 
Stratiotea,  565 7 
Stratiotes,  1297, 1304 
Strawberries,  3045 
Strawberry-tree,  4325,  4328 
Strelitzia,  1260 
Strigula,  527 
Strigulidae,  529 
Strobi,  1430 
Structure  (ferns),  834-5 
Strumella,  451 
Struthiopterides,  879 
Struys,  884 

Strychnaceae,  4596,  4859 
STR  YCHNACEsE,  5039 
Strychnia,  4604 
Strychnos,  4603 
Style,  979 
Stylidiaceae,  4292-3 
S' T Y LIDIA CEsE,  5142 
Stylideee,  5142 
Stylidium,  4292 
Styllaridae,  145 
Styllarieae,  145 
Styphelidae,  4335 
Styraceas,  4342,  4345,  4840 
STYRACE/E,  5119 
Styracinas,  4339,  4839 
Styracinee,  5119 
STY  RACING,  5111 
Styrax,  4340 
Subjective  Botany,  16 
Submarine  forests,  4880 
Subthallus,  348 
Subularia,  3931 
Subularidac,  3855,  3926 
Subularieae,  3928,  3931 
Succory,  4271 
Succulenta;,  3244 
Succulentce,  5399,  5403,  5412, 
5417 

Sugar,  1021 
Sugar  cane,  1021 
SUMACH1DAE,  5525 
Sumachidae,  1984 
Sumachineoe , 5525 
Sundew,  3574 
Supple-jack,  4064 
Surculus,  766 
Surinam  medlar,  4357 
Sushan,  1142 
Susiana,  1142 
Suwarra  nuts,  4071 
Swallow  worts,  3842 
Swartziacea?,  2164,  2170 


SWARTZIACEaE  , 5510 
Sic  art  tie  at , 5510 
Swedish  turnip,  3908 
Sweet  broom,  4460 
peas,  2133 

Swietenia,  3477,  3518-19 
Swine-tang,  275,  284 
Sycamore,  4076 
Sycophant,  1617 
Sylphion,  3449 
Symphoria,  4123 
Symplocete,  5119 
Symploeinew,  5119 
Symplocus,  4349 
Synautherete,  4213 
Synantherecc,  5152,  5154,  5156 
Syngerue,  4958 
Syngenae,  80,  360 
Synopsis  (general) , 4953 
Synorhizee,  4980,  4984 
Syringa,  451 

Syringales,  1503,  4104,  4825, 
4870,  4873 

Syringales  (conspectus),  4687 
SYRJNGALES,  5000 
Syringeae,  4646 
Syringece,  5028 
System,  Mosaic,  4948 
Syzigium,  3126 
Syzygites,  491 

TABEKXffiMOSTANA,  4609, 
4611 

Tabular  Conspectus  of  the 
Algae,  435 
Angelicos*,  4101-2 
Boletales,  710 
Calamariae,  1049 
Cicerinae,  2018 
Confervales,  208 
Crescaffines,  4952 
Cyperales,  1049 
Cytinares,  4919 
Filices,  905 
Filicales,  294 
Fungi,  716 
Gramina,  1049 
Graminales,  1049 
Juncales,  1308 
Lichenales,  423 
Liliales,  1308 
Mucedinales,  511 
Musales,  1308 
Musci,  797 
Mycaffines,  831 
Myrtosae,  4101-2 
Pinares,  1452 
Palmales,  1308 
Palmares,  1308 
Poales,  1049 
. Querneales,  1898 
Rhceadosae,  4101-2 
Rosales,  4101-2 
Selanthi,  4919 
Syringales,  4687 
Termaffincs,  1369 
Tuberalcs,  594 


Tacamahaca,  3537 
Tacca,  1211 
Taccaceae,  1211,  1318 
TACCACEAE,  5689 
Taccece,  6689 
Taccinae,  1209 
TACCINAE,  5687 
Tachia,  4594 
Tadmor,  1096 
Taeniopteris,  951 
Tagua  plant,  1105 
Talipot,  or  Talapat,  palm,  81, 
1095 

Tallow  gourd,  3340 

tree,  1868,  3540 
Tamar,  1096 
Tamar-hendi,  2198 
Tamaricaceae,  3600,  4776 
TAMARICACEjE,  5229 
Tamarind,  2198 
Tamarindus,  2198 
Tamariscineee,  5229 
Tamarisk,  3600,  3602 
Tamarix,  3265 
Tamus,  1216,  1318 
Tanacetum,  4234 
Tanghuina,  4607 
Tangier  peas,  2133 
Tangle-wracks,  269 
Tanks,  1039 
Tansy,  4234 
Taphria,  420 
Tapia,  3944 
Tapinia,  690 
Taraxacum,  4274 
Tare,  2125 
Target  bearer,  374 
Targiona,  745 
Targiona,  4960 
Targionaceee,  752 
TARGIONACEaE,  5792 
Targionidte,  752 
Tarragon,  4232 
Tartarian  lamb,  5,  883 
Tatanamangs,  3118 
Tatorah,  4508 
Tau-hu,  2145 
Tawkee,  1118 
TAXACE  E,  5649 
Taxaceae,  1442 
Taxidae,  1442 
Taxinae,  1405,  1442 
TaXINJE,  5649 
Taxodium,  1441 
Taxus  baccata,  1443 
Tazetta,  1238 
Tea  plant,  3714 

(false),  4533 

Teak,  4413 
Teasel,  4197 
Tecoma,  4398 
Tectona,  4413 
Teesdalia,  3875 
Tegument,  834 
Tekka,  4413 
Telamonia,  690,698 
TELEPH1DAE , 5408 


Telephida;,  32GO 
Telaphieoe , 5408 
Telogen®,  80 
Telogence,  4958 
Temus,  3766 
Tephrosia,  2084 
Terebintacea,  5515,  5518,5520, 
5522-3 

Terebintliaceas , 5327 
Terebinthinae,  1966,  4724 
Terebinthince , 5518,  5325 
TEUEBINTHJNAE,  5518 
Termaffines , 4969 
Termaffines  (conspectus), 1369 
Termes,  80 
Terminalia,  1718 
Terminaliaceae,  1715,  4708 
TERMINA LIACEJE,  5694 
Terminaliea J,  5594 
Termo,  27 
Ternalea,  2078 
TernstromiacecB , 5274 
TERNS TR OMIDyE , 5276 
Temstromidas,  3717,  3719, 

4789 

Ternstrnmieee,  5276 
Tessarthonia,  159 
Testudinaria,  1216-7 
Tetragonia,  3252 
Tetrameles,  1651 
Tetrapetalce , 5315 
Tetratheca,  8961 
Tetul,  2198 
Teucrium,  4425 
Teu-hu,  2145 
Thalamiflorts,  5173,  5181 
Thalamiura,  354,  358 
Thalassiophycte,  263 
Thalassiophyta,  5810 
Thalassiophytes,  263 
Thalia,  1206,  5665 
Thalictroides,  3746 
Thalictrum,  3734 
Thallus,  121,  344 
Thamnidium,  492 
Thanatophytum,  563 
Thapsia,  3448 
Thapsieae,  3448 
Thapsus,  4475 
Thaumasia,  252 
Thea,  3646,  3721 
Theaceas,  3714 
Theacece,  5277 
THEACEJE,  5274 
Theca,  749 
Thecapode,  752 
Theet-tsee,  1976 
Thelephora,  644-5 
Thelephoridae,  645 
Thelotreraa,  392 
Theobroraa,  3673,  3687-8 
Theophrasta,  4665 
Theophrastus,  2 
Thesia,  1714 
Thevetia,  4607 
Thezera,  1993 
Thistles,  4259 


Thlaspi,  3875 
Thlaspide®,  3861,  3875 
Thoa,  1451 
Thora,  3788 
Thorn  apples,  4508 
Thoulyban,  1198 
Thrift,  4676,  4682 
Thuja,  1434 

articulata,  1423 
pendula,  85 
Thujaceas,  1433 
Thujites,  1481 
Thunbergia,  4391 
Thylacium,  5318 
Thymelasaceas,  1687,  4704 
Thymelidse,  1691,  1693,  4704, 
5608 

Thymus,  4422 
Ticorea,  4029 
Tieo-bo,  1747 
Tiglium,  1878 
Tigridia,  1252 
Tilia,  3646 
T1LTACEAE,  5264 
Tiliaceae,  3695  , 4788 
Tiliacece,  5266 
Tilid®,  3702,  4788 
TILIDJE,  5266 
Tillandsia,  1225 
Tillandsidae,  1224 
TILLANDS IDJE,  5686 
Titan,  vegetable,  111 
Tithymaloidecc , 5548 
Tmesipteris,  844 
Toad  flax,  4465 
Tobacco,  4497-8,  4504,  4506 
(history  of ) , 4499 
(prejudice  against), 
4500 

(properties  of ), 4505 
Tobago,  4498 
Tobasco,  4498 
Tobira,  4098 
Tococa,  3155 
Todda  panna,  1393 
Toddy,  1098 
Todea,  867 
Tonka  bean,  2184 
Tonquin  bean,  2184 
Tonsella,  4092 
Toona,  3518 
Tophora,  418 
Tophorida;,  416 
Topography  of  the  grasses, 
1066 

Tordylium,  3440 
Tordyline®,  3413,  3440 
Torena,  4463 
Torilis,  3458 
Tormentilla,  3051 
Tortulid®,  780 
Tovomit®,  3547 
Touch-me-not,  3634 
Toxicodendron,  1992 
Trachelium,  4301 
Tradescantia,  1147 
Tragopogon,  4273 


Trapa,  1730,  1732 
Trapace®,  1729 
TRAPaCEjE,  5586 
Trasus,  994 
Traveller’s  joy,  3783 
Treacle-mustard,  3888 
Trebisond  (date  of ),  2282 
Tree  kale,  3903 
Tree  beard,  365 
Trefoil,  2067 
Tremandra,  3961 
Tremandraceae,  3961 
TR EMANDRA CESE,  5324 
TremandretB,  5324 
Tremella,  603,  605,  607 
Tremellaceae,  605 
TREMELLACEjE , 5806 
Tremellidae,  605,  607 
Tremellinas,  603,  612 
TREMELLINAE,  5803 
Trianthema,  5411 
TribuluSj  5335 
Tricalysia,  4153 
Trichia,  385,  571 
Trichiadae,  534,  572 
Trichilieae,  3508,  3511 
TIUCHILlEvE,  5193 
Trichilioides,  3512 
Trichoderma,  565 
Tricholoma,  690,  702 
Trichomanes,  876 
Tricoccce,  5522,  5544 
Tricoryne,  5700 
Tricosanthes,  3344 
Trientalis,  4669 
Trientalis,  5019 
Trifolieas,  2051,  2064 
Trifolium,  2067-8 
Triglochin,  1133 
Trigonella,  2066 
Trihilatte,  5346 
Trilliaceee,  5693 
Triosteum,  4122-3 
Tripe  (rock),  383 
Tripetaloidece , 5706,5708, 5712, 
5714,  5719 
Triphasia,  3985 
Triticinae,  1005 
Triticum,  1007 
Triticum , 5744 
Trixis,  4266 
Trollius,  3790 
Troll-tare,  272 
TR  OPj-EOLACE/E,  5244 
Tropaeolaceas,  3639 
Trop<Bolece , 5244 
Tropceolurn,  5239,  5245 
Tropscolum,  3641 

aduncum,  3641 
majus,  3641 
minus,  3641 
pentaphyllum, 
3641 

tuberosum,  3641 
Trophy-cress,  3641 
True  mosses,  763 
Truffle,  443,  587 
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Trumpet  wood,  1613 
Tsin-y,  37G3 
Tuber,  585-6 
Tuberaceae,  585,  717,  737 
Tuberales,  443,  489,  513,  594 
(conspectus),  595 
TUBERALES,  5807 
Tubercularia,  506 
Tuberculariaceae,  506 
Tubercularinae,  506,  509 
Tuberinas,  581,  593 
Tuberose,  1199 
Tubifloras,  4472 
TnbiflortE,  5049 
Tuft-blight,  450 
Tulipa,  1198 
Tulipacea,  5698 
Tulipifera,  3765 
Tulip-tree,  3765 
Tuna,  3268 
Tupa,  4303 
Turkey  opium,  3834 
Turmeric,  1268,  3841 
Turneraceas,  3313 
TURNERACEAE,  5390 
Turnips,  3909 
Turnsole,  370 
Turnsol,  1880 
Turpentine,  1427 

Venice,  1421 
Tussilago,  4246 
Tutsan,  3557 

Tweed-mill  fossil  tree,  1470 
Twine-wracks,  267 
Tympanis,  524 
Tyndaridea,  182 
Typha,  1103,  1111 
Typhaceas,  1103,  1108,  1311 
TYPHACEAE,  5735 
Typha:,  5735 
Typhinae,  1103 
Typhince,  5735 
TYPHINAE,  5733 
Typhula,  618 

Vaccarja,  3615 
Vacciniaceas,  4307,  4310,  4836 
VACCIN1ACEAE,  5131 
Vaccinieae,  5131 
Vaccinium,  4307,  4310 
Vahea,  4609 
Valerandi,  4670 
Valerian,  4189 
Valeriana,  4190,  4197 
V ALERIAN ACEAE , 5170 
Valerianacea:,  4187,  4828 
Valeriana:,  5170 
Valerinae,  4185-6 
VALER1NAE,  5166 
Valerianella,  4189 
Valley  of  Death,  1628 
Vallisneria,  1306-7 
VALL1SNERI ACEAE,  5655 
Vallisneriaceae,  1303,  1306 
Vanda,  1290 

Vanilla,  1274,  1289,  1294 
Vascularee,  4956 


Vaseulares  endogenee,  4969 
exogente,  4980 
VasculifertE,  5219,  5230 
Vateria,  3707 
Vaucheria,  233 
VEGETABILIA,  4953 
Vegetable  (definition  of) , 4953 
kingdom  (synopsis 
of),  4953 

(tabular  conspectus  of),  21 
Vegetal,  4953 

Vegetations,  meteoric,  422 
Velani  oak,  1555 
Vella,  3914 
Vellesr,  3897,  3914 
Vellozia,  1243 
Vellazia,  5679 
VeprecultB,  5592,  5608 
Veratrece,  5696 
Veratrin,  1201 
Veratrum,  1201 
Verbascidae,  4489 
VERBASCIDAE,  5073 
Verbascum,  4475,  4490,  5050 
Verbascum,  5068 
Verbena,  4408 
Verbenaceae,  4399,  4845 
VERBENACEAE,  5086 
Verbenidaa,  4405,  4408 
VERBENIDjE,  5087 
Vernaculi,  22,  54 
Veronica,  4462 
Verpa,  634,  636 
Verrucaria,  394 
Verrucariaceas,  394 
Verrucarinas,  388,  395 
Verticillatee,  5074,  5084 
Verticilium,  490 
Vervain,  4408 

bastard,  4410 
Brazilian,  4410 
Vetch,  2125 
Vibrissea,  636 
Viburnum,  4121 
Vicia,  2125 
Vicidae,  2115,  2118 
Vinca,  4613 
Vincetoxicum,  4622 
Villarsia,  4589 
Vines,  3488 
Vine  growers,  3489 
V ini f era:,  5187 
Viola,  3573 
Violaceae,  3566-7 
Violacea:,  5212 
VIOLACEAE,  5212 
Violea,  5214 
VinletE,  5212,  5214 
Violarieae,  5212 
Violets,  3573 
Violidae,  3573,  5216 
VIOLID X,  5214 
Virola,  1681 
Vismia,  3550,  3556 
Vismidae,  3556 
Viteaceae,  3483-4 
VITEACEAE,  5187 


Vites,  5184,  5186-7 
Vitex,  4409 
Vitices,  5086 

Viticibm  Aff. , 5087,  5090 
VITINjE,  5184 
Vitinae,  3477-8 
Vitis  Idaea,  4310 

vinifera,  3477,  3487 
Voacanga,  4611 
Voandzeia,  2181 
Vochya,  3166 
Vochyacese,  3166 
Vochyaceas,  5440 
VOCHYACEjE,  5450 
Vochysiacese,  5450 
Vochysiece,  5450 
Voltzia,  1482 
Volva,  600 
Volvaria,  690 
Vouapa,  5507 

Ulex  Europeus,  2061 
Ulmaceae,  1573 
ULMACEAE,  5635 
Ulmacece,  5632 
UlmarieiB,  5477,  5480 
Ulminas,  1570 
ULMINjE,  5631 
Ulmine,  1576 

Ulmus  campestris,  1570,  1576 
Hollandica,  1577 
suberosa,  1577 
Ulodendra,  942 
Ulva,  241 
Ulvacese,  241 
Ulvinae,  239,  243-4,  246 
Umbellatce,  5365,  5372 
Umbelliferce,  5372 
Umbelliforce,  5365 
Umbilicaria,  383 
Uncaria,  4131 
Undergnaw,  410 
Underground  nut,  2181 
Undying-ones,  1803 
Unedo  (A.),  4328 
Unger,  236 
Unguis  Cati,  4398 
Unona,  3756 
Unoneae,  3753 
Urania,  1206,  1260 
Urceola,  4609 
Uredinaceas,  458,  830 
Uredinales,  442,  454 
Uredinas,  458 
Uredo,  458 

caries,  464 
segetum,  464,  469 
Urena,  3661 
Urns,  749 
Urn  stalk,  752 
Urnulae,  753 
Urtica,  1640-1 

iners,  4433 

Urticacea?,  1631,  4697 
UR  TIC  AC  BAIL  5620 
Urtiece,  5614,  5620,  5622,  5629 
Urticeec  verte,  5624 
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Urtic  Aff.,  5579 
Urticidae,  1G34-7 
Urticidte,  5621 
URTIC1D/E,  5624 
URTICINAE,  5614 
Urticinae,  1584 
Use  of  opium,  3837 
Usnea  barbata,  364 
Usneae,  364 
Usnidas,  365 
Utricularia,  4446  , 4448 
Utriculariacea;,  4446-7,  4847 
UTRICULARIA CE/E , 5082 
Utriculince,  5082 
Uvaria,  3756 
U va-ursi,  4325 

Wachendorfia,  1243 
Wake  robin,  1122 
Walkera,  4044 
Wallcress,  3868 
Wallfern,  892 
Wall -flower,  3865 
Wallichieae,  3692 
WaUichia,  3691 
Walnut,  1566 

oil,  1566 

Warriors  (vegetable),  92 
Wart  mould,  506 
Wash  worts,  230 
Water  caltrops,  1729 
cress,  3866 
crowfoot,  3788 
ferns,  842 
gut,  241 
lens,  1124 
lily,  3818 
lotus,  3817 
melon,  3333 
parsnip,  3420 
pepper,  1830 
plantain,  1158 
soldier,  1297 
wash,  241 
Wax  trees,  3556 
Wayfaring  tree,  4121 
Weinmannia,  3232 
Wheeleria,  2162 
Whin,  2055 
Whip-cord,  sea,  267 
lash,  sea,  265 
White  rot,  3403 
Whortleberries,  4310 
Wild  artichoke,  4258 


Wild  colewort,  3902 
ginger,  1764 
lemon,  3811 
lime,  3985 
pine,  1225 
rhubarb,  1846 
Will  o’  the  wisps,  42 
Willow  herb,  3201 
Willows,  1521,  4691 
Willughbaaa,  4609 
Windsor  bean,  2122 
Wines,  3496 
Wintera,  3766 
Winterana,  3509 
Winterece,  5292 
Winter’s  bark,  3766 
Winter  cherry,  4532 
green,  4669 
spice,  3093 
Witches  butter,  605 
Witch  meat,  605 
Witham’s  investigations,  1470 
Woad,  3893 
Wooginoos,  4030 
Wolf  clawwort,  839 
Wonder  wort,  252 
Wood  almond,  4092 
oil,  3706 
of  the  olive,  4656 
sorrel,  3624 
Woorara,  4604 
Wormwood,  4232 
Wrack  worts,  230 
Wrightia,  4615 

Xalle,  1953 
Xanthium,  4199,  4225 
Xanthorrhea,  1192 
Xanthorhiza,  3807 
Xanthoxyla,  4031 
Xerophyta,  1243 
Xerotes,  686 
Ximenia,  3979 
Xiphopteris,  859 
Xyloma,  515,  517 
Xylomaceas,  515,  517 
Xylopia,  3756 
Xyridaceas,  1152 
XYRIDACEAE,  5711 
Xyridece , 5711 
Xyris,  1152 

Yal-hoe,  3958 
Yam,  1065,  1216 
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Y-andirhoba,  3513 
Yan-foo,  3956 
Yaoba,  3564 
Yas-myn,  4645 
Yellow  rocket,  3867 

Sanders  wood,  2160 
Yerva  mate,  1928 
Yucca,  1199 
Y ucca  aloifolia,  1 16/ 
Yulan,  3763 
Yung- to,  2279 


Zamia,  1397 

horrida,  1393 
cafra,  1398 
Zamiales,  1393 
Zamites,  1474 
Zanthoxyleas,  4014,  4030 
ZANTHOXYLE/E,  5340 
Zanzee,  2000 
ZAPINI,  4984-5 
Zapotilla,  4357 
Zargasso,  288 
Zea,  1045 

Zea  Curagua,  1046 
Zedoaria,  1268 
Zerumbet,  1268 
Zeugophyllites,  1354 
Zilla,  3916 
Zillea?,  3899,  3916 
Zingeyd, 1695 
Zingiber,  1254,  1264 
ZINGIBERACEJS,  5666 
Zingiberacese,  1264 
Zit-si,  1976 
Zizania,  1000,  1041 
Zizouf,  1961 
Zizyphus  Lotus,  1961 

spina  Christi,  1962 
Jujuba,  1963 
' vulgaris,  1963 
Zones  (vegetation  of),  4876 
Zoocarpes,  29,  173 
Zoophthalmium,  2148 
Zostera,  1129 
Zosterites,  1340 
Zozimia,  3438 
Zuccarina,  4144 
Zygnema,  182 
Z ygophyllece,  4008 
Zygophyllidaa,  4004,  4007 
ZYGOPHYLLIDJE,  5334 
Zygophyllum,  4009 
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